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*• To the solid ground 

Of Nature trusts the mind which builds for aye , 7 *— Wordsworth 


THURSDAY, NOVEMBER 6, 1873 


THE GOVERNMENT AND OUR NATIONAL 
MUSEUMS 


W E referred last week to the intention of the Govern¬ 
ment to transfer one of the Metropolitan Museums 
under the control of a responsible Minister of the Crown, 
to the fifty irresponsible Trustees of the British Museum, 
this step being contemplated without referring the question 
fcfthcr for the opinion of the Science Commission, now 
inquiring into these subjects, or for the authority of Par¬ 
liament We have learnt since that the measures for 
effecting this change are in active progress. Lord Ripon 
and the Trustees of the British Museum having agreed that 
the transfer was to be made if practicable, Sir Francis 
Sfendfbrd, Mr. MacLeod, and Major Donnelly, on behalf of 
the Science and Art Department; and Messrs. Winter 
Jones, Franks and Newton, on behalf of the Trustees of 
dm British Museum; are now busy as Commissioners to 
find out if the-transfer be practicable , and they have 
)>eea exploring the South Kensington Museum for 
litis purpose during the last week, taking notes of its 
Contents, inspecting its refreshment rooms, its waiting 
rooms and the like. 

What the Commissioners will propose as practicable is 
of course known only to themselves, if it be known even 
to them. Thus much, however, is known: the South 
Xenifingtcm Museum must remain the head-quarters of 
Science and Art Teaching, unless that too is to be put 
under the Archbishop of Canterbury and his co-Trustees, 
and If not, then there most be a dual Government in one 
aq& the same building, unless Mr. Lowe’s project be aban¬ 
doned. Now die dual Government means that one officer 
wiU represent the Archbishop of Canterbury and his 
co^forty-ninc trustees in the Museum, and another the 
Lmd President of the Council The officer representing 
the Department will take orders from the Lord President. 
The officer representing the Trustees must firom time to 
ddoo.go to Mr. Winter Jones to ascertain what the fifty 
decided, and to receive his instructions 
decision]* to be interpreted. Mr. Writer 


Jones’ labours, already said to be ill-remunerated, will be 
increased, and his well-known powers of organisation 
sorely taxed. If there be two things which nature puts 
in ferocious antagonism one to another, it is two public 
officers under different responsibilities. No envy, hatred, 
or malice like that between two public officers. How 
every officer adores the Treasury ! how the Audit Office 
loves the Treasury ! what models of civil Letters the 
Treasury always writes to the Officer of Works, and 
so on. 

The public has had already a specimen of this 
kind of dual Government at the South Kensington 
Museum, which has had disastrous results for Science. 
When the “Boilers’ 1 were first erected in 1856, 
the Commissioners of Patents had assigned to 
them a portion at the south end of the building for exhi¬ 
biting those Mechanical and Scientific objects, which 
under a fiction were supposed to have derived their origin 
in “ Patents.” It was necessary that the visitors to all 
parts of the <c Boilers ” and to the Picture Galleries should 
pass through the “ Patent Division,” The Lord President 
made sensible rules for admitting the public on three days, 
open from 10 A.M. to 10 P.M., and three days called 
“ Students’ days,” when persons not students paid sixpence 
each, or ten shillings a year, the object being to have three 
days free firom crowds and kept quiet for study. After 
a while the Commissioners of Patents were scandalised at 
thus receiving public money (they are the instruments for 
taking seventy thousand a year from Inventors and 
misapplying it to General Taxation) and they said they 
preferred^ crowds every day as the most convenient 
public arrangement The authorities came to open 
discord on the point, and the matter could only be 
resolved by separating the “ Patent ” from the other 
collections. So the Patent Commissioners built a sepa¬ 
rate entrance for themselves. What has been the result ? 
About eight millions of visitors to the South Kensington 
Museum who would otherwise have seen the M Patent 
Museum ” have not done so, and the Commissioners have 
deprived themselves and their museum of the moral support 
of these great numbers. And what has been the result of 
this ? The Chancellor of the Exchequer has been allowed 
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to sack more than a if ?W$M «tf*tfog 

from the taxes imposed on fov#nto«i* fP&% *&& haft 
not allowed one farthing fo ho spent for foe provision of a 
suitable building for foe « Patent Museum* Anything 
more discreditable to foe na^on then the building now 
crowded with models cannot he conceived. Many of foe 
passages are not eighteen inches wide ! What the present 
Lord Chancellor, the head Patent Commissioner, would say 
if he were ever to see it, cannot easily be imagined. We 
advise his Lordship to hold a Board in the building as 
soon as possible. It will probably be the first Board of 
Patent Trustees that ever sat there. We are satisfied 
that the result would be that he would instantly cause the 
present exhibition to be closed, and adequate space found 
elsewhere. Then what have inventors got in return for 
the tax of a million drawn from them ? And what may 
not invention have lost by this indefensible principle of 
taxation ? 

Here then is already a very practical illustration of dual 
government in the South Kensington Museum already; one 
part of that government being composed of Trustees,who,it 
is reported traditionally, have never once met as a Board in 
their own Museum to see what was imposed upon a suffering 
public, upon their responsibility. Wc do not believe such 
a state of things would have been suffered under South 
Kensington administration. Mr. Lowe, when Vice-Presi¬ 
dent, of the Council would not have suffered it. 

The indifference of the British Museum Trustees 
to some of the best interests of Science in their own 
museum has been denounced again and again by 
commissions and committees, who report and report, but 
make no impression on a corporation of fifty trustees. 
That alone is a reason why they should not be allowed to 
meddle with South Kensington. 

Although, as we have stated, this proposal was made with¬ 
out reference either to the opinion of those to whom the inte¬ 
rests of Science and Art are more precious than they are to 
the members of the present Government, or to the opinion 
of the House of Commons, we learn that Mr. Mundella lias 
extracted a promise from Mr. Gladstone that nothing shall 
be decided until Parliament meets again. Mr. Gladstone 
is perhaps surprised that there is any public interest 
in the subject. In the meantime, to assist him to form a 
correct judgment, we advise every learned society, which 
takes any branch of Science under its care, to memorialise 
the Prime Minister, and point out the crying necessity of 
a Minister, who shall be responsible to Parliament for 
Science, among other matters, and for all museums; that to 
transfer a museum already so represented to irresponsible 
trustees is a step worthy of the Middle Ages j and finally, 
that while the South Kensington system represents every¬ 
thing that is best in the way of progress, so much, to say 
the least, cannot be urged in favour of the present manage¬ 
ment of the British Museum. 

We can well understand the reason for the proposed 
change. It lies in the individual responsibility of a Minis¬ 
ter and the energetic executive management which have 
raised in a fewyears the South Kensington Museum into an 
institution of which the nation has the greatest reason to be 
proud; which has made it the centre of the chief intellectual 
activity of the country, which has utilised its resources for 
the teaching of hundreds of thousands of our teeming 
populations. The British Museum Trustees have done 


pf fo**e thing*; they have given no trouble; they 
have home snubbing admirably when they have moved, 
which has not beep often. They have, in fact, proved an 
admirable buffer between subordinates anxious for pro¬ 
gress and the Government; and, further, they have not 
been represented in the Cabinet. The moral which the 
Government has drawn from these facts is, that the South 
Kensington energy should have such a buffer, and in the 
existing members of the British Museum have found one 
ready to their hand. Hence the proposal which, if we 
mistake not, will, when it is generally known, not find a 
single supporter out of the Cabinet. It is quite possible 
that already it finds not many supporters in it. 


BAIN'S REVIEW OF “DARWIN ON EX¬ 
PRESSION ” 

Review of“ Darwin on Expression! Being a Postscript 
to “The Senses and the Intellect,” By Alexander 
Bain, LL.D., Professor of Logic in the University of 
Aberdeen. (Longmans, Green, and Co.) 

HTHERE is nothing in this Postscript to “ The Senses 
and the Intellect ” so important to psychology as 
the declaration and announcement contained in the 
following sentences : “ In the present volume I have not 
made use of the principle of Evolution to explain cither 
the complex Feelings or the complex Intellectual powers. 

1 believe, however, that there is much to be said in 
behalf of the principle for both applications. In the 
third edition of * The Emotions and the Will/ now in 
preparation, 1 intend to discuss it at full length.” No 
man can claim to have done more for the study of psy¬ 
chology than Prof. Bain; and in now recognising the 
principle of evolution and in incorporating it with his 
system,he is doing the science the greatest possible service. 
This is more than in some quarters was ever hoped from 
Prof. Bain, and more than was ever feared by those of his 
disciples who— after the manner of disciples—have clung 
most tenaciously to the defects of his system* 

Though accepting the principle of evolution, Prof. Bain 
does not, it would seem, always look at phenomena from 
the evolutionist's point of view, as we understand it 
Thus, in speaking of the large extent to which Mr, 
Darwin uses the principle of inheritance to account for the 
phenomena of expression, he says Wielding an instru¬ 
ment of such flexibility and range as the inheritance of 
acquired powers, a theorist can afford to dispense with 
the exhaustive consideration of what may be due to th$ 
primitive mechanism of the system ; he is even tempted 
to slight the primitive capabilities, just as the disbeliever 
in evolution is apt to stretch a point in favour of these 
original capabilities/' But whence the so-called “ primi¬ 
tive mechanism ” which is here made separate and dis¬ 
tinct from, set over against the products of Inheritance?; 
is not the “ primitive me charrfsm w foe “ original capa¬ 
bilities ” of every creature the res ults of evolution ? 

Mr. Darwin is accused of not having given sufficient 
attention to “ spontaneity of movements/' which, accord¬ 
ing to Prof, Bain, “ is a great fact of the constitution.” 
Now it may be that a “ readiness to pass into movement, 
in the absence of all stimulation wh atever,” is a fact of 
the constitution ; but we fail to see foat Prof. Baia has 
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given any proof that such is the case, fie says :™ u We 
may never in our waking hours be wholly free from the 
stimulation of the senses, but in the exuberance of ner- 
vo«s power, our activity is out of all proportion to the 
actual solicitation of the feelings/’ What is the right 
proportion of activity to feeling? the proportion that 
Proif, Bain takes as his standard by which to discover 
that atnimes our activity is out of all proportion to feel¬ 
ing. Is not the simple and the whole fact this, that the 
amount of bodily movement that goes along with a given 
amount of feeling is different in each individual, and in the 
same individual from hour to hour. He continues 
“ The gesticulations and the carols of young and active 
animals are mere overflow of nervous energy; and 
although they are very apt to concur with pleasing emo¬ 
tion, they have an independent source ? their origin is 
more physical than mental/ 5 Is not the origin not of 
these only, but of all movements, entirely physical, though 
it is also a fact that some movements, and certainly these 
among the number, concur with pleasing emotion ? Mr. 
Darwin has instanced the frisking of ahorse when turned 
into an open field, as an example of joyful expression ; on 
which it is remarked, this “ is almost pure spontaneity 
it does not necessarily express joy or pleasure at all. 
How curious ! One must really be a psychologist before 
he can see common things in such an uncommon light. 
Perhaps no movement necessarily expresses any state of 
consciousness whatever: but no ploughboy, we venture 
to think, ever doubted that the frisking of his horse, when 
he turned it loose in the field, was an expression of de¬ 
light But, then, ploughboys have no theories about spon¬ 
taneous activity. All mental states correspond to certain 
physical conditions; that " the nerve-centres and the 
muscles shall be fresh and vigorous ” is the physical con¬ 
dition of much bodily activity, and at the same time of 
the pleasure that goes along therewith. Granting that 
kitten is not seriously in love with a worsted ball, 1 ” 
it thoroughly enjoys the sport nevertheless. Its amuse¬ 
ment being mere play does not preclude its being real 
pleasure. And if our memories can be trusted, the 
woystod balls of our childhood were far more delightful 
than the gold and substantial realities we seriously love 
it our old age. S. 

«LAHORE TO YARKAND » 

Tqhorc to Yarkand\ By Geo. Henderson, M.D., and 

Allen O. Hume. (L. Reeve & Co,) 

O Mr. Forsyth, the able conductor of the expedition 
which they describe, the authors dedicate this 
handsome volume, which, instead of being a continuous 
narrative, is divided into three separate parts, each of 
vMth will appeal to a different class of readers. The 
description of the route, and the incidents encountered 
opt it, a« given by Dr. Henderson, who with Mr. Forsyth 
Mr* Shaw were the only Europeans that went to 
/Yarkand on this “ friendly ” visit, sent by our Government 
to the Atalik Ghazi ; it occupies two-fifths of the’ 
work, The natural history of the living forms met with, 
.mostly by Dr. Hume, fills about one-fourth ; the rest 
insisting of meteorological observations taken by Dr. 
the journey. 

«Bcoaaus»e«l route *trc 


many and severe; the*desert nature of the road between 
the districts of Ladak and Yarkand made it almost neces¬ 
sary to discontinue the expedition, and the great heights 
that had to be surmounted put a check on rapid progress, 
in some parts rendering it impossible. 

Several opportunities occurred for the observation of 
the physiological effects of higher altitudes and rapid 
changes of barometric pressure, one pass near Gnishu 
which had to be traversed, named Cayley’s Pass after Dr. 
Cayley its discoverer, being 19,600 feet above the level of 
the sea. From Dr. Henderson’s remarks, however, it 
appears that mountain sickness is not dependent on the 
rarity of the air alone, for during the time that the expe¬ 
dition was in the pass mentioned, no note was recorded of 
any of the number suffering from it, whilst previously, on 
theChang-la, which is iS,000feet, most of the camp suffered 
from severe headache, nausea, prostration of mind and 
body, together with irritability of stomach and temper; 
nevertheless observations at the time showed that the 
pulse was not unusually rapid and the respiration was but 
little, if at all, increased. The feeling of suffocation occa¬ 
sionally experienced on waking during the night usually 
passed off after a few deep inspirations had been made. 
It is much to be regretted that, with the opportunities of 
verifying and extending Dr. Marcet’s observations on the 
effects of ascending and descending mountains, Dr. 
Henderson was not in a position to do so, which he un¬ 
doubtedly would have done if he had been acquainted 
with them. 

Shortly after leaving Pat sailing, and when on the 
southern boundary of Hill Yarkand," nearly ten miles of 
the way was over a plain about five miles wide, which 
was covered to a depth of many feet (in one place where 
cracks existed, to not less than twenty feet) with sulphate 
of magnesia (Epsom salts), pure and white as newly- 
fallen snow.” This shows the abundance of a magnesian 
limestone in the surrounding higher ground, and as the 
water-supply of the city of Yarkand was from rivers which 
rose in this or similar hills, the author’s remark that 
u about 6very third man we saw was afflicted with goitre," 
is scarcely more than was to be expected, and we think 
that if, instead of making "over to the Ddd Khwah a 
quantity of iodine, for the treatment of goitre, at which 
he was very much pleased," he had proposed a change in 
the water-supply, the Yarkandis would have been the 
gainers in the long run. 

As the Atalik Ghazi was away at the time Mr, Forsyth 
arrived at his destination, and as the latter had strict 
orders to return before winter, the mission was partially 
unsuccessful The return journey being later in the year, 
the cold and discomfort were greater than on the march 
north ; an idea may be formed of the acuteness of the 
cold from the author’s note on the Sukat pass. " My ink 
was constantly hard frozen, and on several occasions when 
I thawed it before the fire and attempted to write in my 
pencil notes, it froze at once on the point of the pen. 
Several times I tried to photograph, and pace or twice 
succeeded, but usually the tepid water used for washing 
the plate froze as I poured it from the jug, and instantly 
destroyed the picture," 

The illustrations of scenery, which in many books of 
travel are but indifferently drawn, and disappointingly in¬ 
accurate, are in this work replacedjby "heliotype prints ” 
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from photographic negatives taken by Dr. Henderson 
himself, and nothing can, in most cases, be more satis¬ 
factory. What is wanted on such occasions is not only a 
picture, but a representation sufficiently full of detail to 
enable the reader by simple inspection to form a truthful 
idea of the country described. Such are found in the 
photographs, of the/Valley above Paskyum, and the fort 
and bridge over the Indus river at Kalsi, and others before 
us, which, from the contrasts of light and shade, and the 
evident glare, bring vividly before the mind the intensity 
of the heat, as well as the desolateness of the locality, 
a combination scarcely possible in any character of 
engraving. 

The Natural History notes are mostly ornithological 
and botanical. In his r/suml of the ornithological results 
of the expedition, Mr. Hume informs ? us that“ altogether, 
158 species were observed, but of these only 59 pertain to 
the ornithologically unknown hills and plains of Yarkand. 
, . . Of these fifty-nine species, 7, Falco hendersoni (? F, 
milvtpes, of Hodgson), Saxicola hendersoni , Suya albo 
superciliaris, Podoces hendersoni, P, humilis , Galerida 
magna , and Caccabis pallidus , are probably new to 
Science.” An excellent illustration, by Mr. Keulemans, 
is given of each of these new species, except the last, 
which is very closely allied to G chukar , and the colora¬ 
tion of the drawing of Sturnus miens (Hume) exemplifies 
very successfully the propriety of the specific name. Mr. 
Gould's description of S. purpurascens is compared with 
that of the new species, the former being absolutely 
speckless and much smaller. Podoces hendersoni and 
P % humilis are both new species of this genus, which the 
author, following Bonaparte, places with the Choughs and 
not with the Jays and Magpies, remarking, however, 
“remembering their ground-feeding, dust-loving habits, 
... I cannot avoid the suspicion that these birds may 
constitute a very aberrant form of the great Timaline 
group.” 

On the Chang-la pass above referred to, Mr. Shaw ob¬ 
tained a butterfly, which Mr. H. W. Bates places in the 
mountain genus Mesapia , naming it M. shawii ; it closely 
resembles AT. peloria . Several specimens of the moth, 
Neorina shadula were also obtained. 

Dr. Hooker and Mr, Bentham have written the de¬ 
scriptions of the new species of flowering plants, which 
are figured ; they include, from the Tamaricacese, /folo- 
lachne shaiviana ; from the Composite, Iphiona radicta 
and Saussurea ovata ; and from the Apocynacese, Apo- 
cynurn hendersonii. Dr. Dickie of Aberdeen describes 
the Algae and Diatomaceee, and has also named some 
new forms. 


OUR BOOK SHELF 

The Internal Parasites of our Domesticated Animals. 
By T. S. Cobbold, F.R.S. (The Field Office.) 

IN this short and concise work Dr. Cobbold has em¬ 
bodied a series of articles which have appeared from time 
to time in the Field. They, having been originally written 
for the perusal of the non-scientihe public xr*. ;.ut in a 
simple and elementary manner, and much stress is laid 
on the practical bearing of the science of helminthology, 
the true value of which the author clearly shows to be but 
Utde appreciated by the growers of stock. Several 
excellent illustrations accompany the descriptions, which 


will greatly assist the amateur reader. The entozoa In* 
Testing the ox are first described,—flukes, tapeWomis, and 
mcasle, together with round worms. The importance of 
more perfect sewage arrangements whereby the ejecta 
of one animal are not allowed to contaminate the ingests 
of another, is laid great stress on. The great carelessness 
on this'point in India evidently leads to the preponder¬ 
ance of parasitic diseases in that country, where the heat 
and attending thirst cause the frequently small supplies of 
water to be employed for drink when in a very unfit state, on 
account of the abundanceof ova of parasites that it may 
contain. A description is also given of the manner in whicn 
the Burates or Cossacks of the region of Lake Baikal are 
nearly all infested with tapeworm, from the custom preva¬ 
lent amongst them of eating their meat—the flesh of 
calves, sheep, camels, and horses—-in an almost raw con¬ 
dition, and in enormous quantities. We think that there 
is one point in which this work is particularly suggestive. 
The great gaps there are in our knowledge of helmintho¬ 
logy, such as the imperfect information that can be given 
as to the source of the liver fluke, must cause most 
readers who have opportunities at their disposal to wish 
to develop further a subject which has so many obvious 
practical bearings on the prosperity of this country ; for 
England in the opinion of many competent authorities is 
developing more and more into a meat-producing and not 
seed-growing land. The parasites of the sheep ; dog, hog, 
and cat are those which form the rest of this instructive 
little volume. 

Chapters on Trees : a Popular Account of their Nature 

and Uses . By Mary and Elizabeth Kirby (London ; 

Cassell, Petter, and Galpin.) 

The Amateur*s Greenhouse and Conservatory. By Shirley 

Hibberd. (London : Groombridge and Sons, 1873.) 

WE have here a brace of books on arboriculture and 
floriculture, each of which will be welcomed by a certain 
class of readers, and will fill a useful place in popular 
scientific literature. Both are written in an agreeable and 
attractive manner, and are bound and generally got up 
in a style to suit the drawing-room table. The authoress 
of the first (or authoresses, for though two names appear 
on the title-page, the pronoun used is sometimes the first 
person singular) must not be taken too implicitly as a 
guide in her scientific and structural details. Many of her 
statements are, to say the least, very doubtful, and bear 
the marks of a want of acquaintance with the recent 
results of botanical science. Passing by this defect, we 
have a great deal of interesting information and gossip 
about a great number of our forest-trees. There are also 
very good descriptions, forming the best part of the book, 
of many other trees of great economic value with which we 
are not so familiar, as the ebony, the camphor, the nutmeg- 
tree, &c. The illustrations—one full-sized one for every 
tree, besides smaller ones—are, with a few exceptions, 
excellent. 

The second volume, like all Mr. Shirley Hibberd 1 *, 
contains a great amount of practically useful informs 
tion on the culture of plants. Indeed anyone who Is 
interested in the matter will find here advice on almost 
every point connected with the construction and manage¬ 
ment of plant-houses, and with the selection, cultivation, 
and improvement of ornamental greenhouse and con¬ 
servatory plants. There are a large number of woodcut* 
and some well-executed coloured plates. The hook 
comes, however, more within the range of the gardener 
than of the scientific student. 

Tenth Annual Report of the Belfast Naturalist/ Field 

Club. (Belfast; 1873.) 

We are glad to see from the Committee'* report that the 
condition of this club is in every respect satisfactory, both 
as to numbers, finances, and, most important of a|L 
amount and value of work done by the members* The 
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wad waited until the deer was water-logged. Their prey being 
thus rendered heavy and short-winded, would fall an easy victim 
if induced to run sufficiently far,—1>. if prevented from entering 
the Jungle. It was, of course, impossible to estimate the number 
of jackals engaged in this hunt, for it is not unlikely that, as soon 
as one had done duty at one place, it outran the deer to await it 
in the another. 

A native servant, Who accompanied my friend, told him that 
this was a stratagem habitually employed by the jackals in that 
place^and that they hunted in sufficient numbers "to leave 
nothing but the bones.’' As it is a stratagem which could only 
be effectual under the peculiar local conditions described, it must 
appear that this example of collective instinct is due to “separate 
expression," and not to “ inherited habit." 

Cases of collective instinct are not of infrequent occurrence 
among dogs. For the accuracy of the two following 1 can vouch. A 
small skye and a large mongrel were in the habit of bunting 
hares and rabbits upon their own account, the small dog having 
a good nose and the large one great flcetneas. These qualities 
they combined in the most advantageous manner, the terrier 
driving the game from the cover towards his fleet-footed com¬ 
panion, which was waiting for it outside. 

The second case is remarkable for a display of sly sagacity. 
A friend of mine in this neighbourhood had a small terrier and a 
large Newfoundland. One day a shepherd called upon him to 
say that his dogs had been seen worrying sheep the night before. 
The gentleman said there must be some mistake, as the New¬ 
foundland had not been unchained. A few days afterwards the 
shepherd again called with the same complaint, vehemently as¬ 
serting that he was positive as to the identity of the dogs. Con¬ 
sequently, the owner set one watch upon the kennel, and another 
outside the sheep-enclosure, directing them (in consequence 
of what the shepherd had told him) not to interfere with 
the action of the dogs. After this had been done for several 
nights in succession, the small dog was observed to come at day- 
dawn to the place where the large one was chained : the latter 
Immediately slipped his collar, and the two animals made straight I 
for the sheep. Upon arriving at the enclosure the Newfound¬ 
land concealed himself behind a hedge, while the terrier drove 
the sheep towards his ambush, and the fate of one of them was 
quickly sealed. When their breakfast was finished the dogs re¬ 
turned home, and the large one, thrusting his head into his collar, 
Uy down again as though nothing had happened. Why this 
Animal should have chosen to hunt by stratagem prey which it 
could cosily have run down, 1 cannot suggest ; but there can he 
little doubt that so wise a dog mud have had some good 
reason. 

Dunskaitb, Ross-shire, Aug. 18 George J. Romanes 

In your number of August 14 (Vol. viii. p. 302) Mr. 
E. C. Ruck alluded to the curious and interesting instances 
of instinct and gregarious action in lower animals, and men¬ 
tioned that this action has been more particularly observed 
in the case of wolves in India. These remarks remind 
inc of a curious instance of combined action between two foxes 
for the capture of their prey, which X witnessed myseli more 
than once ; and as similar proceedings, on the part of these ani¬ 
mals have been so frequently observed in the hilly country of 
the department in which I reside, I cannot but conclude that the 
same habit will prevail among them, wherever they are found. 
The case is as follows : -One of the two foxes, in the pursuit of 
a rabbit or hare, continued yelping at short and regular intervals 
and thus drove the unsuspecting victim in the direction of the 
appointed bush, where the other fox was concealed and ready to 
seize its prey as soon as it came within its reach. The capture 
being effected, they generally divide the prey between them j but 
if the ambushed fox, in jumping at its prey, has not gained the 
end in view, the two baffled compeers alternately repeat many 
times the unsuccessful leap, in order probably to find out the 
cause of the miscarriage. 

The above allusion to foxes leads me to mention another in¬ 
stance of the ingenuity of these animals, which is very remark¬ 
able, and one, 1 believe, which is but little known. On one 
occasion, in early life, when I happened to pass my College 
vacation at the Chapellu d'AugiUon (Department of the Cher)* 
my attention was attracted twice or three times, when rambling 
by the side of a small stream called the Petite-Suudrc, by a float¬ 
ing mass of moss, which, when drawn to the bank, was found 
to be swarming with fleas. An old peasant of the neighbour¬ 
hood, who observed my surprise, gave me the following explana¬ 
tion of the fact, the correctness of which, said he, he could 


warrantFoxes ate much tormented with flees, and when the 
infliction becomes severe, they gather, from the bark of trees; 
moss which they carry in their mouths to the side of a s tre a m 
where the water deepens by degrees. Here, they enter the 
water, still carrying the moss in their months ; and, going back¬ 
wards beginning from the end of their tail, they advance by slow 
degrees, till the whole body of the animal, with the exception of 
the mouth, is entirely immersed. The fleas, during this pro* 
cceding, have rushed successively in rapid haste to the dry parts 
and finally to the moss, and the fox, when he has, according to 
calculation, allowed sufficient time for all the fleas to take 
their departure, quietly opens his mouth. The floating moss, 
with its interesting freight, is carried away by the stream, Aftd 
the animal finds its way back to the bank, with an evident feel¬ 
ing of much self-satisfaction at having thus freed himself from 
his tormentors. 

Many persons, and very trustworthy ones, confirmed to me 
the old peasant's account. 

Montpellier, Oct. 17 A. PALADJhHit 

Venomous Caterpillars 

Once before I wrote to you on this subject, and had hoped 
that the entomological mountain had long since been safely deli¬ 
vered of its mouse. Rut from recent communications such ap¬ 
pears not to be the case. 

Any large caterpillar with tolerably fcliff hairs that will not, In 
different degrees, affect tender skin when brought incautiously 
in contact, may probably be looked upon as a phenomenon. 
That any larva with stiff spines will occasion inconvenience by 
more violent contact is, I should think, evident to any thinking 
naturalist. That inflammatory symptoms will most probably 
follow in either case is also evident. The puncture made by a 
single steel filament would occasion little or no inconvenience: 
but if multitudes of these filaments were simultaneously directed 
on a limited surface of skin, the result would be very different. 
The best analogue of the irritation caused by larval hairs is, os I 
before hinted, to be found in that following the handling of cer¬ 
tain boraginaceous plants— IZchtum vutynn\ Symphytum vffici • 
nak, &c. 

Mr. Riley, the State Entomologist for Missouri, has, in lu$ 
fifth annual report, devoted a chapter to this subject, and states 
that he is acquainted with fifteen indigenous larva; having so- 
called urticating powers, and in every instance the action is 
mechanical. Those observers who place so much stress upon the 
fid of contact with a hairy larva causing pain should not let sur¬ 
prise get the better of their judgment ; nor, in the case of those 
residing abroad, should they allow themselves to be influenced 
by native superstitions. The position is simply this: any hairy 
larva is likely to cause irritation mechanically, from particles of 
the numerous hairs piercing the skin; no case has yet been 
proved in which such irritation is the result of venom , such as 
that of Urika among plants. 

Lewisham, Oct. 10 R. McLacioan 


Harmonic Echoes 


The phenomenon mentioned by W. G. M. of notes higher in 
pitch than the sound producing them being reflected from ratl¬ 
ings, is not at all uncommon, and is very easy of explana¬ 
tion. Suppose a person standing close to a line of upright 
bars, the distance between the bars being . a , If he now 
makes any sharp sound, so as to propagate a single Wave, 
this wave will be successively reflected by each of the bars; 00 
that, in answer to the single wave‘he propagates, he will have 


an echo of the pitch corresponding to 


V 

~ ? vibrations per second 


(V being the velocity of sound). If, however, he stands at any 
distance, say x, from the row of bars, he ought to get a slightly 
descending echo, as then each wave succeeds th e las t at a dia- 
tance mcreased by twice the difference between \/fi a 
V* s + (/* — 1 )“«?*, where n.is the number of the bar measured 
from opposite the observer. AknUI.ph MalloCK 

Brampford Speke, Oct, 13 


Evolution as applied to the Chemical Elements 

When so little is really known about evolution, even ha the 
sphere of organic matter, where this grand principle was fast 




NATURE 



. prominently brought before oar notice, it may perhaps seem 
premature to pursue its action further back in the history of the 
nafoerse. However, it seems but natural that we should apply 
this hypothesis to explain the close connection that holds be¬ 
tween certain of the so-called elements. Pre-supposing that this 
theory has not been discussed before, I will just mention the chief 
grounds for holding it, and leave the examination into its truth 
or falsity in. the hands of more experienced chemists. Herbert 
Spencer defines evolution as the integration of matter at the 
expense of force; this integration being accompanied by a loss 
of polarity, and by specialisation in a certain direction. Thus 
much being granted let us see how far this change from simple 
to complex is traceable in the qualities of certain of the 
elements, as seen especially in those that fall under natural 
groups. 

In the first place, we may call some of the metals more gene¬ 
ralised than others. Thus all hydrogen salts are soluble in 
water j so, to a less extent, are those of lithium, sodium, and 
potassium ; but as the atomic weight (or mass) increases, so the 
salts of those metals become less and less soluble. This is only 
true speaking generally, for we see that, in particular cases, the 
hydrate of barium is more soluble in water than that of cal¬ 
cium, &c. But, as a rule, the salts of barium are less soluble 
than those of strontium ; these, again, than calcium salts. But, 
on the whole, we may say that with increase of atomic mass of 
tile metals, their salts Jose their general properties and become 
more and more specialised, the salts taking their character Irom 
the metal in combination. 

Secondly, according to this hypothesis, increase of atomic 
mass should be accompanied by absorption of motion. Just as 
the very complex molecules, of which living organisms are built 
«P, are deficient in jmlurising or crystallising force, so are also 
the more massive chemical atoms : for it is evident that the 
heavy atoms of lead and bismuth have far less of this force, called 
chemical affinity, than have the light sodium, or the still lighter 
hydrogen atoms. In colloid bodies, the atomic attractions are 
mostly used up in keeping together the comparatively great 
masses of the molecule ; hence but little polarity, or attraction 
aniong the molecules themselves, is manifested, and the com¬ 
pounds from the union of these molecules are unstable. So, too, 
the more massive atoms of elements enter with more difficulty 
into combination, and the products formed are unstable. Thus, 
the chlorides of platinum, or the oxides of lead, &c,, are less 
stable, and more difficult of formation, than the corresponding 
salts of potassium or magnesium. Whereas colloids and crys¬ 
talloids readily unite together : this is paralleled by the strong 
affinity that hydrogen, or any metal, has for chlorine or 
oxygen. Here the metal is the light crystalloid, the non-metal, 
the colloid, so to speak. It is only with the more specialised of 
the metals, those which wc have seen have massive atoms, that 
hydrogen will unite, viz., antimony and arsenic ; and the com¬ 
pound it forms with the former is very unstable, whilst the 
hydride of bismuth is unknown. These compounds are not 
: alloys like that of hydrogen with palladium, but they show the 
' ’ comparatively non-metallic nature of arsenic and antimony. This 
consideration leads us to suppose that the non-metals are still 
more highly evolved than the metals, and that in the special di¬ 
rection towards electro-negative polarity. Besides we know that 
the intermediate links differ in degree, not in kind. 

The lessening of the atomic heat with increase of mass shows 
a further absorption of motion, besides the potential energy pos¬ 
sessed by the more massive atoms. It might be ob¬ 
jected that motion has never been extracted from these 
massive atoms; on the contrary, as a rule, the heat of 
combustion is greater as atoms of the element entering 
into combustion are lighter. But the molecules of organic 
matter must be decomposed by suitable means before they can 
do. any work; just so with the elements, which receive their 
name for the very reason that, as far as we know, they are in¬ 
capable of decomposition, Perhaps, indeed, the increase in the 
number of rays in the spectra of highly heated sulphur and nitro¬ 
gen will be regarded as an instance of such motion. 

Thirdly, if wc look at the atomic weight of groups of the ele- 
ments, it Is seen that the increase of mass occurs by a simple 
> proportion. Gladstone, Dumas, Odling and others have shown 
Qie close relation of the numbers for particular groups; whilst 
lately Mendelejeff has given out a law of periodical recurrence, 
connecting the properties and the atomic weight, either received 
of all known elementary bodies. Thus we 
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These instances suffice to show how near the calculated atomic 
weights come to those found by experiment. 

In the fourth place it is a significant fact, that the elements 
themselves become changed in properties under different circum¬ 
stances ; the allotropic forms that result may be said to corre¬ 
spond with “ varieties " among organised bodies. In the case of 
tne elements greater atomic mass was said to denote evolution ; 
in the best known allotropic varieties wc find change from the 
normal form to be accompanied by increased density. Thus 
ozone (allotropic oxygen) and red phosphorus have both a greater 
density than the usual forms of these bodies. 

With greater evolution, the so-called elements become more 
electro-negative; so in these instances, ozone has a greater 
affinity for hydrogen and the metals than has oxygen, and amor¬ 
phous phosphorus less affinity for oxygen than ordinary phos¬ 
phorus. 

The varieties of sulphur would seem to be exceptions, for they 
are of less density than the usual form ; the specific gravity of 
crystallised sulphur is 2 *05, that of plastic sulphur, 1 *95. However 
Berthellot terms the crystallised octagonal variety, electro¬ 
negative, plastic sulphur, on the contrary, electro-positive. Hence 
the octagonal fotm is at once denser and more electro-negative, 
and should be regarded accordingly as more highly evolved. 

In the fifth place, let us note some of the actions and re¬ 
actions of matter and forces. 

(tf) Heat: In any organic group, generally speaking, the 
greater the vapour density, accompanying greater complexity, 
the higher is the boiling point. So it is with the elements, taken 
according to natural groups, the greater the atomic weight, the 
higher the fusing or boiling point. This is seen in the case of 
chlorine, bromine, and iodinearsenic, antimony, and bismuth, 
&C. Exceptions to this rule are the three closely allied metals, 
zinc, cadmium, and mercury, the most volatile of which is the 
heaviest, the least volatile, the lightest. Again, the more com¬ 
plex the chemical constitution of bodies is, the worse, generally, 
do they conduct heat and electricity : so too the. more highly 
evolved and massive the atoms, the worse conductors arc they 
as a rule. This applies strictly only to groups, as calcium con¬ 
ducts better than barium or strontium, but silver, though heavier 
and of greater atomic weight, nearly five times better than 
calcium. The difference of conducting power between metals 
and non-metals is very apparent. Where the atomic mass is 
greater, as the body verges more towards the electro-negative, this 
loss of conductibility and the high fusing point is easily accounted 
for by the mechanics of motion. The heavier atom takes longer 
to communicate its motion in the one case ; or is more difficult 
to move in the other. 

Some natural groups of the elements offer good examples of 
what has just been staled, e t g. 



Atomic Weight 

Specific gravity. 

Solubility of 
Salts. 

i Electric con- 
j ducliviiy. 

(Ca 

40'O 

i*5 

Maximum. 

22*14 

]Sr 

87 S 

25 

— | 

<> 7 I 

( B» 

137-0 

4 5 

Minimum. | 

Minimum. 



Atomic weight. 

Physical state. 

Chrinicui 

activity. 

Vapour density. 

Cl 

35 5 

Gas. 

Maximum. 

2*4 

Br 

Sro 

Liquid. 

Solid. 

—■ 

5'4 

I 

1270 

Minimum, 

«7 


Hydrogen has the greatest conducting power of all gases. To 
the principle that lighter atoms have greater polarity or chemical 
affinity, Bunsen has found an exception, that cesium is heavier 
and yet more electro-positive than potassium or sodium. 

The order of solubility or of chemical activity shows that 
chlorine add calcium are the more generalised of their respective 
groups, as^We should expect ■ - „ 
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(£) In the case of Light* not much can be said as yet: but 
with regard to radiation and absorption of radiant heat, Tyndall 
has shown that the complex molecules of organic vapours are 
the best radiators, and that uncombined atoms can hardly be 
said to radiate or absorb at all So we see that the simple, 
“metallic” vapours radiate but ill, whilst the more complex atoms 
do not reflect, but rather absorb light and heat rays- Indeed, 
we may suppose, that as in the case of complex vapours, the 
more highly evolved atoms, requiring a greater supply of force, 
turn these rays that fall on them to account; whilst the metals 
dispense with them by reflecting them. 

(c) The chief relations of electricity have already been alluded 
to* The chemical affinity between elements increases as they 
differ in electric polarity ; and the more highly evolved, the 
more chlorous or electro-negative are they. 

Lastly, late researches have shown that the elements nitrogen 
and sulphur at a high temperature, give more complex spectra. 
This fact, if it be a fact, has thrown some doubt on their claim 
to be regarded as absolute elements. 

In exmaining the phenomenon, we should probably consider 
the sulphur particle to be composed of several groupings of the 
ultimate element, which, driven apart by the action of heat, are 
made to vibrate separately with varioas velocities. Thus the 
ailotropic form of oxygen, ozone, has been represented by a 

simple formula q j O, being made up, as it is supposed, of two 

groupings of the element oxygen, that being the ultimate atom. 

The above statements seem to me to agree in showing, that 
if the hypothesis of evolution is tenable at all, it can be extended 
to explain all or nearly all the relations between the elements at 
present existing on this globe. C. T. Bi.an shard 

Queens College, Oxford 


Ancient Balances 


Apropos of Mr. Chisholm’s interesting account of ancient 
weighing instruments, in your last number, I venture to call his 
attention to the representation of an equal-armed balance in an 
Egyptian papyrus of the nineteenth dynasty, about 1350 b.c\ 
It is to be found in the celebrated “Ritual of the Dead,” a 
hieroglyphical papyrus of Hunncfer, of the reign of Scti l. In 
the “Judgment Scene” the heart of the deceased is represented 
as being weighed in a balance in the Hall of Perfect Justice, and 
in the presence of Osiris. The balance is of the ordinary equal- 
beam construction, the final adjustment being attained by a 
sliding weight on one side of the beam, exactly like the “ rider” 
on our exact balances. The papyrus may be seen in the British 
Museum. G. F. Roi>wj:ll 


Brilliant Meteors 

On Saturday evening (Oct. 18), about half-past 8 o'clock, 
I observed, from Boltsburn, Durham, a meteor of considerable 
brilliancy in the north-western part of the sky ; it shot down¬ 
ward from an elevation of about 40”, and left a streak of very 
red light on Us path. The streak continued visible for nine or 
ten seconds. John Currv 

BoUsburn, Oct. 20 

Last evening, October 26, when returning home I observed a 
brilliant meteor stream across the sky. It may be worth while to 
record it. 

Not having my watch, I can only guess the time as about 
8.20 p.m, '1 he first appearance was like a flash of lightning 
intensely white, arresting attention at once* When observed it 
streamed from £ Persei above Capel)a(in altitude)nml disappeared 
in Lynx. For two-thirds of its course its light was very bright, 
and it left a brilliant train of sparks, but lor the remaining third 
it merely showed its own single expiring light. 

Later in the evening when observing with the telescope in 
Cepheus, two shooting stars crossed the field at different times, 
apparently from the same radiant. , T. T. S. 

Thruxton Rectory, Hereford 


SIR HENRY HOLLAND 

A LTHOUGH the late Sir Henry Holland, whose nam 
* x ha« been familiar to the world during the great* 
part of the present century, cannot be regarded ns a ma 


eminent in scientific research, still, as a Fellow of the 
Royal Society of nearly sixty years’ standing, as President 
of the Royal Institution, as one who was ever ready to 
contribute towards the advancement of scientific research, 
and as the friend of all the most eminent men of Science 
of his time, which was a long one, we deem him worthy 
of more than a passing notice. 

-As much as for anything else. Sir Henry was known at 
an indefatigable traveller; his fondness for travelling, in* 
deed, having led to the illness which was the immediate 
cause of his death on October 27 last, his 86th birth¬ 
day. He had very early in his career deliberately deter* 
mined to set aside two months each year for the purpose 
of indulging his favourite recreation. This year, imme¬ 
diately after his return from a visit to Russia, he set off for 
Naples in September last, staying a short time at Rome 
and Paris on his way home. He arrived in London on 
October 25, suffering from a slight cold, which was suffi¬ 
cient, notwithstanding the wonderful robustness of his 
constitution, to cut him off in two days. He began his 
travelling career by a visit to Iceland in 1810, since which 
he has explored almost every corner of Europe, and 
been eight times in America. In his “ Recollections of 
Past Life/’ published in 1872, he speaks thus of his 
travels:— 

M The Danube I have followed with scarcely an inter¬ 
ruption, from its assumed sources at Donau-Eschingen to 
the Black Sea—the Rhine, now become so familiar to 
common travel, from the infant stream in the Alps to the 
1 bifidos tractus et juncta paludibus ora ’ which Claudius 
with singular local accuracy describes as the end of 
Stilicho's river journey. The St. Lawrence 1 have pur¬ 
sued uninterruptedly for nearly 2,000 miles of its lake and 
river course. The waters of the Upper Mississippi I have 
recently navigated for some hundred miles below the Falls 
of St. Anthony, The Ohio, Susquehanna, Potomac, and 
Connecticut rivers I have followed far towards their 
sources ; and the Ottawa, grand in its scenery of water¬ 
falls, lakes, forests, and mountain gorges, for 300 miles 
above Montreal. There has been pleasure to me also in 
touching upon some single point of a river, and watching 
the flow of waters which come from unknown springs or 
find their issue in some remote ocean or sea. I have felt 
this on the Nile at its time of highest inundation, in 
crossing the Volga when scarcely wider than the Thames 
at Oxford, and still more when near the sources of the 
streams that feed the Euphrates, south of Trebizond ” 

It was mainly on account of the reputation which even 
then he had achieved as a traveller, that he was elected a 
Fellow of the Royal Society in 1815. 

Sir Henry was elected President of the Royal Institu¬ 
tion in 1865, and took the very warmest interest in its 
success, and in the promotion of scientific research, being 
seldom or never absent from his post, doing much to 
popularise science among the upper classes, among whom, 
as our readers know, he was always a welcome guest. 
For fifteen years Sir Henry contributed 404 annually to 
a fund specially set apart for the promotion of research, 
and was always ready to take by the hand promising 
young students who were diffident of their own abilities, 
Sir Henry himself never knew what it was to struggle, no 
man ever slid more easily into the highest professional 
and social position, and no,man was ever probably less 
spoiled by his success. He counted from the very first 
among his patients, many of whom became his intimate 
friends, the highest in social and political rank both 
at home and abroad, and the most eminent in litera¬ 
ture, science, and art, knew nearly everyone whose name 
during the last sixty years has been before the public, 
and was respected and loved by all with whom he carat 
in contact. Sir Henry had naturally good abilities, 
great tact and knowledge of the world, a mind stored with 
knowledge gained from books, from travel, and from 
his intercourse with men, which, combined with his genial 
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bearing, rehilered bis society wonderfully delightful. As 
ft |wsjcjan, he was possessed of high skill. 

vf Sir Henry’s contributions to literature, his (< Medical 
Notes and Reflections” (1839) and bis “Chapters on 
Mental Physiology ” (1852) are well known to the medical 
profession. He contributed a considerable number of 
articles to the Edinburgh , and other reviews, which, in 
1862, were published as “ Scientific Essays” In 1815, he 
published his celebrated u Travels in the Ionian Isles and 
Greece,” of which a second edition appeared in 1819 ; a 
work abounding in classical, antiquarian, and statistical 
information, interspersed with interesting details respect¬ 
ing manners and customs, scenery and natural history. 
In 1816 he contributed to the H Philosophical Transac¬ 
tions” a memoir on the manufacture of sulphate of mag¬ 
nesia at Monte della Guardia, near Genoa, and afterwards 
papers to various other scientific journals. Last year he 
published his well-known “ Recollections of Past Life,” a 
volume which must long keep Sir Henry Holland’s name 
alive. His memory will be cherished by all who knew 
him as something ever pleasant to recall. 

The Royal Institution has thus, within a year, lost 
its Secretary and its President, not to mention the 
resignation of its Professor of Chemistry, who has not 
yet been replaced. Whoever is elected to fill the Presi¬ 
dential office will, we doubt not, keep up the traditions of 
the place, and do what in him lies to carry out the original 
design of the founders and donors of the Institution, never 
losing sight of the fact that above everything it is meant 
to be one of the few temples of original scientific research 
in the country. Its laboratories have recently been 
rebuilt, and we hope they will ever continue to be 
taken ample advantage of for purposes of study and 
research, not only by the earnest successors of the great 
men Who have rendered them famous, but also by 
competent members, for whom they were originally equally 
intended by the enlightened and science-loving men 
to whom the conception of the Institution was originally 
due. 

We conclude this notice by giving a few of the dates, in 
addition to those already given, which mark Sir Henry Hol¬ 
land's career. He was bom at Knutsford, Cheshire, Oct. 27, 
1787, and was educated at Newcastlc-on-Tyne, and at the 
school of Dr, Estlin, near Bristol, where he became head 
boy. In 1804 and 1803 he attended Glasgow University, 
and in 1806 he entered the Medical School at Edinburgh, 
where he became acquainted with many of tlic notable 
men that then frequented “ the grey metropolis of the 
north”—Sir Walter Scott, Brougham, Sydney Smith, 
'Horner, Jeffery, Dugald Stewart, Sir William Hamilton. 
In 1816, after spending some time in travel, he established 
himself in London, and at once achieved high profes¬ 
sional success. He became Physician in Ordinary to 
the late Prince Consort in 1840, and to the Queen in 
1852; and next year was created baronet. Sir Henry 
was twice married, his second wife, who died in i860, 
having been the daughter of his old friend Sydney Smith. 


THE AMERICAN MUSEUM OF NATURAL 
HISTORY IN CENTRAL EARN, NEW YORK * 

T?OR many years a large number of the generous and 
* public-spirited citizens of New York Had long felt 
the need of a museum and library of natural history that 
Should be on a scale commensurate with the wealth and 
fanborti nce of their metropolitan city, and would encourage 
and developtbestudyof natural history, advance the general 
/ knowledge of kindred subjects, and to this end furnish 
popular amusement and instruction. In 1868 a remark- 
; able opportunity presented itself of securing a rare col* 
lection that would form ah admirable nucleus for such a 

A Anar *tad by Albert L. Bfckmora, Ph. 0.. Superintendent, at the 
Steettaff of the Amorim Aaggciatlon, 


comprehensive museum. The most extensive dealer in 
specimens in the world, Edouard Verreaux, of Paris, 
suddenly died, leaving in the hands of his widow a collec¬ 
tion, which, at the rates he was accustomed to sell speci¬ 
mens, would have brought over 500,000 francs, 100,000 
dols. in gold .... Dying suddenly, he left the rich 
gatherings of an industrious lifetime seriously embarrassed 
with debt. This opportunity it was decided to try to 
improve, and a subscription of nearly 50,000 dols. was at 
once made up as a beginning, and since that time about 
100,000 dols. have been contributed in money, though the 
present property of the institution, including the large 
donations of specimens which have been steadily coming 
in, could not be replaced, nor could other as interesting 
and valuable specimens for less than 250,000. A rare and 
nearly complete collection of American birds, and many 
fine birds of paradise and pheasants were first purchased 
by Mr, D. G. Elliott. While negotiations were about to 
be opened for the Verreaux collection, a second museum 
unexpectedly became available. Prince Maximilian of 
Ncuwicd on the Rhine above Bonn (not the Emperor 
Maximilian of Austria and Mexico) died, and the young 
son inheriting the estate had no scientific taste, and 
offered the results of his father’s life-work for sale. The 
elder Prince, who formed the collection, passed 1815, 
1816, and 1817 exploring Brazil from Rio up to Bahia, 
and of course a large proportion of the great collections 
he secured had never at that early date been seen by 
scientific men in Europe before, and were therefore types 
of new species. 

This collection the American Museum purchased 
entire. An agreement was soon after made with Mme. 
Verreaux by which all the choice specimens in her cabinet 
not contained in the Elliott and Maximilian purchases 
were selected for the museum, and all these specimens 
have been safely received from Europe, and are now on 
public exhibition in Central Park. Large donations of 
shells, corals, and minerals have been received, and one 
collection of 20,000 insects. The liberal subscriptions 
first made induced the principal subscribers to consent to 
act as trustees for the fund and property acquired by it, 
and by a special Act of the Legislature they were created 
a body corporate—they and their successors to have 
entire and unrestricted control for ever over ail the 
musevim property. They have limited their number to 
iwenty.-five, and the survivors fill every vacancy, thus 
securing a fixed policy and stable character to the institu¬ 
tion. An arrangement has been made between the 
trustees and the Department of Public Parks in New 
York by which the city may furnish lands and buildings, 
while the collections arc to be bought and cared for by 
moneys contributed by the trustees themselves and the 
generous public. In pursuance of this plan, by which 
the authorities of the city and private citizens might co¬ 
operate toward the common end of establishing a large 
museum, 500,000 dols, were appropriated by the city to 
commence a suitable thoroughly fire-proof edifice, and 
the Department of Parks was authorised to set apart so 
much of the public lands under their control as they 
might deem proper and necessary for the proposed struc¬ 
ture and its future extensions. 

The great object of the museum is twofold. First, to 
interest and instruct the masses which already throng its 
halls, and occasionally number over 10,000 in a single 
day ; and, secondly, and especially to render all the 
assistance possible to specialists. These wants are shown 
to be amply met by the large* palatial saloons for the 
public, and over the whole building a high Mansard story, 
containing spacious and well-lighted rooms with every 
modem convenience, where naturalists from every part of 
thecountry may pursue their favourite studies forany length 
of time, and be secure from all possible interruptions* The 
building will undoubtedly be ready for occupation in the 
spring of 1875. 
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THE COMMON FROG * 

HI. 

nro prosecute successfully our inquiry “What is a 
* Frog ? w it will be well now to make acquaintance with 
the more remarkable forms contained in its Order , after 
which, by considering the other Batrachian orders, we 
may arrive at a certain appreciation of its Class . 

The Frog’s own genus (Rana), which contains about 
40 species, has its headquarters in the East Indies and 
in Africa, but extends over all the great regions of the 


raria, but it is unknown in America. It i« eaajlyto Jam 
discriminated from thri common species (see Ft# 4 p# 
p, 510) by the absence of that dark, sub-triangular patch 
which extends backwards from the eye in R- lemporarfa* 
The male of /?, esculenta is further to be distinguished 
from the male of the common Frog by the fact of Its 
having the floor of the mouth on each side, distensible 4 # 
a pouch—the pouches, when distended, standing out on 
each side of the head These pouches are calka * vocal 
sacs," and no doubt aid in intensifying these animals' 
croak, which is so powerful that (on account of it and 



Fwu 7.—PoUtm Orga.n of ThAlaaso^Krynt reticulata, (after Glinther). 
1, Hinder half ol the head with the vem>m-sac of the operaular apparatus 
in situ. * Place where the *m»U opening in the *ac has been observed. 
a % Lateral line and iti branches ; 6 , gill-opening; c, central fin ; d, hase 
ol pectoral fin ; e, oi dorsal fin. a. Operculum, with the perforated 
Kptnc 



Fig. io— The female ol Notoire/ua marsn/fiatuw, with the pouch partly 
cut open (after Gunther). 

because of the country where they are common) they 
have been nicknamed u Cambridgeshire Nightingales*” 
Specimens from Cambridgeshire are preserved Tn the 
British Museum. 

A large South American Frog {Ceratophrys cvrnuid)^ 
which devours other smaller Frogs as well as small birds 
and beasts, is noteworthy on account of the singular bony 


world, except Australia, and parts more southerly still, 
and except countries situate above 66° north latitude. In 
South America, however, but a single species is as yet 
known to exist. 

Amongst the largest species are Rana tigrina, of India 
and the Indian Archipelago,and the bull-frog (R. Mullens) 



Fig. B. Fig. 

Fig. 8—Vertical Longitudinal Section of the Poison-fang of a Serpent 
(after Owen). <r, deep grove ; o, its lower termination, which affords 
exit to the poison ; /, palp-cavity* Fig. 9 .—Magnified Transverse Sec¬ 
tion of a Serpent's Poison-fang (after Owen), y, groove round which the 
substance of the tooth (containing /, the pulp-cavity) is bent; /, the 
point where the sides of the tooth meet and convert the M groove ** 
into what is practically a central cavity. 


of North America. The latter animal may often be seen 
in the Gardens of the Zoological Society, where it is fed on 
small birds—a sparrow being easily engulphed within its 
capacious jaws. 

The Edible Frog, par excellence (R. esculenta)> is found 
in England as well as on the Continent of Europe. It is 
as widely distributed over the old world as is R % tempo- 

* Continued from 10I. v'ui p. 513. 



Fig. n.—The Surinam Toad {Pi/a anuncana). 


plates which are enclosed in the skin of its back: a cha¬ 
racter which it shares with a small South American Toad 
{Brachycephaltts ephippium), and which we shall hero, 
after see to be a point of special interest. 

A Frog newly discovered* (of a new genus but ’ 
one allied to Jfana), called Clinotarsvsp has btte£'" 


* type 01 uus genus is a specie* wnten was inmyou.™ 
o° duo to the locality whenco it originally came), Ait is now di 

"- It was first described in the Proceedings or 

1. under the name Pachyha * 
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v S, vol, viii. p. 511) represented, in the hope that 
the wider circulation of a figure of it, it may be recog- 
\ and its habitat so ascertained* 
s common Toad ( Bufo vulgaris) is as widely distri- 

r fced over the earth's surface as is Ram tsculenta. It 
less aquatic than the frog, and more sluggish in its 
motions. In shape it resembles the frog, but is more 
Swollen, with much shorter legs and a warty 9kin(see Fig. 6, 
vol. viii. p. S u). The toes are less webbed, and the margin 
of the upper jaw, as well as the lower, is entirely destitute 
ot teeth. The jaws are similarly toothless in all toads. 

The toad is provided with an oblong, elongated gland 
called Parototd) behind each eye. These glands emit a 
milky secretion which is acrid and very unpleasant to the 




superficial resemblances to frogs, are termed “ Batra- 
choid" 

He found in the fish no less than four spines each per- 


Fig. 12 .—Dactyhthra capemus, 

mouth of some carnivorous animals. Those who have 
observed a dog attacking a toad can hardly have failed 
to notice the disgust which the former animal seems 1 o 
exhibit by the copious flow of its saliva, its many hcad- 
shakings, &c. The toad’s secretion, however, cannot ) e 
said to be poisonous, and certainly it is not so in tie 
mode in which the venom of serpents is poisonous, since 
a chicken may be inoculated with it, and yet appear to 
suffer no injury whatever beyond the infliction of the 
alight wound necessary for the performance of the opera- 



Fic;. 14,— Skeleton of the Flying-dragon, 

(Showing the elongated rib» which support tho flitting organ.) 

forated like the tooth of a viper, and each having a sac 
at its base. One such poison*spine was situated on each 




FtC. f&~*RkinophryHut dorsalis, 

tion. Nevertheless the secretion exercises a very decided 
effect upon certain animals, since the tadpoles both of 
frogs and of salamanders are very powerfully affected by 
l eing kept in the same water with a toad, if the latter 
be specially irritated in order to make it discharge its 
pungent and irritating secretion, 

> True poison and organs fitted both to inflict wounds 
*ad to convey the venom into them are not indeed found 
In any animals which are even near allies of the frogs 
uM toads. Nevertheless a very perfect organ for both 
“ g and poisoning has been discovered by Dr. 
_ to most in a certain fish {Thalassophryne rtU - 
i), belonging to a group which, on account of their 



Fig] 15,—-The Flying-frog (from Wallaoe’* u Malay Archipalago ”) 


side of the hinder part of the head in front of the gill 
opening. Two others were dorsal spines placed one 
behind the other on the middine of the bock. These 
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the Post-office tried to crush the box to the thickness of 
silver-paper. The bit contains no spicules, nothing but 
a mass of contorted tubes filled with smalt nuclei like ova. 
“ The nuclei are about i-6ooth of an inch in diameter, 
and 1 suppose they are in tubes. The part you sent was 
boiled in Liquor potasscc ; that is how the structure alone 
came out, but there were no spicules in it, examined in 
this way or in water alone, but many fat globules, and a 
few sheaf-shaped calcareous concretions, common in all 
preparations of animal matter.”—September 5, 1873. 

The habits of Pennatulidcc are very imperfectly known 
and not at all understood. Dr. Johnston observes in the 
“British Zoophytes/’ vol. i. p, 160, that the fishermen 
believe that the common Sea Pens, which they call 
Coxcombs, “ are fixed to the bottom with their ends im¬ 
mersed in the mud.” The Virgttlaria tnirabilis are believed 
by the fishermen lo have one end erect in the mud, and 
Pavonaria quadrat!gut art's, according to Profesor Forbes, 
“ lives erect, its lower extremity, as it were, rooted in the 
slimy mud at a depth of from twelve to fifteen fathoms.” 
Mr. Darwin, who observed a species on the coast of 
Patagonia, which he called Virgularia pataovnica, says ; 
“ At low water hundreds of these zoophytes may be seen 
projecting like stubble, with the truncate end upwards a 
few inches above the surface of the muddy sand. When 
touched or pulled they suddenly drew themselves in with 
force so as nearly or quite to disappear. By this action 
the highly clastic axis must be bent at the lower extremity, 
where it is naturally slightly curved, and I imagine it is 
by this elasticity alone that the zoophyte is enabled to rise 
again through the mud.” 

Bohadsch, as quoted by Johnston, says that the Pc ma¬ 
in Ice swim by means of their pinna', w hich they use in the 
same manner that fishes do their fins. Ellis says : “ It is 
an animal that swims freely about in the sea, many of 
them having a muscular motion as they swim along.” 
And in another place he tells us, that “ these motions are 
effected by means of the pinnules or feather-like fins, these 
are evidently designed by nature to move the animal back¬ 
wards and forwards in the sea, consequently to do the office 
of fins.” Mr. Clifton describes the Australian species as swim¬ 
ming rapidly in shallow water; and the American naturalists 
all seem to agree that the Stick Fish, Ostcocclla septentri- 
onalis of Buirard Inlet, which has only a slight crest of 
polyps, and not pin me , or fins, as Ellis calls them, swims 
about like a fish, and is eaten by the dog-fish. 

There seems to be no doubt that the Sea-Pens and Sea- 
Kushes do live in groups together, erect, and sunk in the 
mud, and that they are sometimes found swimming free 
in the sea, but the question is, are the free specimens those 
that have been disturbed by the waves and currents, and 
do they afterwards affix themselves in the mud, or are 
they vagrant specimens that live for a time and then die 
or arc eaten by fish, their struggling being mistaken for 
swimming ? Dr. Johnston observes, that when the Sea- 
Pens are placed in a basin or plate of water, he never 
observed a change of position, but they remain in the 
same place and lie with the same side up or down just as 
they have been put in. That is my own experience even 
when they are placed in a deeper vessel, but this may 
arise from the animal having lost part of its vitality before 
it was taken. 

It maybe useful to give the synonyma of these animals. 

Ostcocclla , Gray, Cat. Pcnnatulidoe, 1870, p. 40. Ann, 
and Mag. Nat Hist. 1872, ix. p. 405. 

Pavonaria, sp. Steams, Mining and. Scientific Press . 
San Francisco, Aug. 9, 1873. 

Vcrillia , Stearns, Californian Acad. Sci., Aug. 18, 1873. 

1, Os /cocci I a it if tom, Gray, Cat. Pennatulidai 1 , 1870, p. 
40; Ann. and Mag. Nat, Hist. 1872, ix. p. 406. 

Hab., Western Australia (G. Clifton, Esq.), IIM. 

2. Ostcocclla scpientrionalis, Gray, Ann. and Mag. Nat. 
Hist. 1873, ix. p. 40C (style only). 

“ New Marine Animal” Sclater, Brit. Assoc., Aug. 20 


1872; Nature, vol Vi. jb 436 {with figure of of 
which it is said to be the notochord). 

“Axis of Pennatulid/^H. N. Moseley, Nature, Sep** 
26, 1872, vol. vi. p.432, 

“ Pennatufid,” Dawson, Nature, Oct. 24, 1872, vol. Vi, 
p. 516; Whiteaves, Nat. Hist. Soc. Montreal, 187k 
“New Alcyonoid,” Steams, Proc, Cal. Acad. ScL, Feb. 
1873, v. part 1, p. 7. ■ 

Pavonariablakei , Stearns, Mining and Scientific Press, 
San Francisco, Aug. 9, 1873. t 1 

Vcrrillia hiakei, Stearns, Proc, Acad Cal, Acad Sen, 
Aug: 18, 1873. 

Hab,, Gulf of Georgia, Barraud’s Creek, near New 
Westminster, Washington Territory; Herd, Claudet, 
Doane, Stearns, Chambers. Fraser's River: Dick and 
Nelson. B.M, 

Mr. Stearns’s paper in the Proceedings of the Califor¬ 
nian Academy of Sciences is a reprint or the paper in the 
San Francisco Mining and Scientific Press , with a few 
additions, and the addition of a new sub-genus, Vcrrillia , 
although he quotes Ostcocclla, 

Since I have seen the proof of this paper, the 
Hon. Justice Crease has informed me that he has for¬ 
warded to me a scries of the animals of Ostcocclla , and 
also an account of the animal from an examination of 
fresh examples by Dr. Moss ; the latter has arrived, and 
I communicated it on September 25 to the Zoological 
Society ; it is illustrated by figures. J. E. GRAY 


THE RELATION OF MAN TO THE ICE- 
SHEET IN THE NORTH OF ENGLAND 

I N the interesting review of Sir Charles Lyell's u An¬ 
tiquity of Man/' communicated to Nature of Oct. 
2, Mr. A. R. Wallace mentions the fact that “ there is as 
yet no clear evidence that man lived in Europe before 
the Glacial Epoch, and even if he did so, the action of 
the ice-sheet would probably have obliterated all records 
of his existence.” The fact was true when it appeared, 
but both the fact and the remark which follows it, may 
now have to undergo considerable modification. The 
Committee for the Exploration of the Victoria Cave, near 
Settle, Yorkshire, assisted by a grant from the British 
Association, have just made a discovery which may prove 
to be of the greatest importance not only to the geolo¬ 
gists of Europe, but to all those who take an interest in 
the origin ana early history of man. 

In May 1872 the Committee were exploring a bone 
bed in the cave, which occurred at a considerable depth 
beneath other deposits. It was full of hyaena-dung, 
broken bones, and teeth. A quantity of these were sent 
to Mr. Busk for determination, and he kindly returned 
the following list 


Rhinoceros tickorinus 
Bison 

Cervus elafihns 


Elcphas primigenius 
Ursus spdeeus 
Ursus prisius 
Hycena spelcea 

These are well known to represent the fauna of the 
river gravels in the south of England. Among them was 
a bone which puzzled even Mr. Busk, and he has only 
now given his mature and definite opinion on the subject. 
He writes : “ The bone is, I have now no doubt, human ; 
a portion of an unusually clumsy fibula, and in that 
respect not unlike the same bone in the Mentone skele* 
ton.” When Mr. Busk has taken some time to amsfcW 
the question there are few scientific men who will dispute: / 
his verdict. The occurrence of the bones of man j 
this group of animals is a new fact for this part ofthe 
kingdom, but one that might be expected from a similar 
co-existence in the south of England, in Kent's Cavern, 
Wookey Hole, arid elsewhere. J:; v; 

But at Settle this discovery possesses a far greater 



/ interestfrom the evidence there of the relation of these 
animals and man to the great ice-sheet. This hyiena- 
lied dips into the cave, and has been worked only a short 
,distance from its mouth; but at the mouth itself, vertically 
under the farthest projection of the overhanging cliff, lies 
A bed of stiff glacial clay containing ice-scratchcd boul¬ 
ders. This bed dips outwards at an angle of about 40 
And evidently lies on the edges of the beds containing 
worn and the older mammals, it has been suggested that 
it may have fallen from the cliff above, and therefore may 
>ot necessarily have come into its position in glacial 
times, but, on a careful consideration, this is quite im¬ 
possible. Upon it lies a great thickness of talus or scree, 
which is made up of fragments of limestone split off from 
the cliff above by the frosts of successive winters. If all 
this were now removed it would be barely possible for the 
glacial drift to fall from the cliff above to its present 
position, but if all the talus were restored to the cliff, of 
which it forms the waste, such a fall would be impossible. 
It is quite clear, from the waste of the cliffs which has 
taken place since the glacial drift came where it now lies, 
that the cliff then projected many feet farther out and 
would prevent such a fall, 

A strong argument lies also in the fact that the loose 
talus all lies above the drift and is quite free from mud, 
whereas all the deposits below it are heavily charged with 
it, and the mud is just such a fine impalpable stiff mud as 
would result from the grinding of glaciers nnd the (low of 
glacier water. It seems probable that the drift is really 
the remnant of a moraine lateral ox profnmlc, left here by 
a glacier or an icc-sheel, and that the remains of the older 
mammals and of man clisinterred from beneath it are of 
an age at any rate previous to the great ice-sheet of the 
Irish Sea basin. Hut there is another line of argument 
which tends to the same conclusion. Three years ago 
it was believed by most geologists that the fauna here 
disinterred had never existed in this particular area—and 
why? because their remains had never been found in any 
of the river deposits of the district. It was supposed 
that the great extension of the ice prevented their mi¬ 
gration hither. It is clear, now that we have found these 
remains in caves, that they must have peopled the 
northern district at one time as thickly as they did the 
south of England, where their bones are so common in 
river gravel. But their remains in the northern district 
occur now only in caverns, and have been removed from 
the open country. When we compare this removal of the 
mammoth-fauna over certain districts with the presence 
of evidence of land glaciation on a great scale, we begin 
to see that they bear a definite relation to one another, and 
that the ice-shcet was the great u besom of destruction” 
Which swept away all remains of the older inhabitants 
from those portions of the country adjacent to the great 
iefe centres.* 

Again, there is another matter relating to this question 
which has hardly received the attention which it deserves. 
This is the complete absence of palaeolithic implements and 
the fauna which is usually associated with them in the river 
gravels of the south,over co-extensivc areas of the north of 
England, indicating the removal of paleolithic man from 
those areas by the ice-shcet, If I am not much mistaken, 
this discovery at Settle may have an important bearing in 
Several ways. It will carry back the proofs of the an¬ 
tiquity of man to a time previous to the ice sheet, that is 
to interglacial if not to preglacial times. It will corrobo¬ 
rate the opinions expressed by Mr. Godwin Austen, Mr. 
fatties Geikie, and others, that the older valley gravels of 
, the south of England are not of an age subsequent to 
the TUI of the North. And it will give some support to 
. Ahe views of Messrs. Searles Wood and Harmer, that the 
Tffl of the north- west of England, though older than the 
\ front submergence, is probably of younger date than the 
V ftftafeer part of the drifts of the east coast 

1 ^ * Geological vol, x. p. 140. 


The Cave Committee will continue their work with 
redoubled vigour. It is much to be hoped that the^ 
scientific public will come to their assistance, and not let 
the expense of the undertaking fall, as now, almost 
entirely on the district of Craven.t 

R. H. Tiddeman 


ATLANTIC FAUNA 

AST May the s.s. Hibernia belonging to the Telegraph 
Construction and Maintenance Company, was des¬ 
patched to repair the French Atlantic Cable, in which a 
fault was indicated some 200 miles from Brest. A brief 
account of some of the animal forms obtained by me in 
that expedition may not be without interest to some of 
the readers of Nature. 

To Mr. R. London, superintending the expedition, I am 
greatly indebted for the many facilities that he afforded 
me, of obtaining specimens of the deep-sea fauna. The 
first cast was made about too miles nearly due west of 
Brest, at a depth of 83 fathoms. Here we found numerous 
valves of Pectcn y a fine Ophiocoma y with rays nine inches 
in length, which when handled broke itself into numerous 
fragments, Echinus lividus , Spatanyus purpurcus, &c. 

At the surface we obtained by means of a towing*net a 
great abundance of a minute Eniomostracous crustacean 
of a greenish-blue colour, with deep sapphire eyes, a 
Cydippe , two species of 1 dote a and Polybius Henslouui . 

On the Atlantic cable, which was raised to the surface 
at a point 112 miles west of Brest, were found numerous 
shells of a small boring mollusc, one of the Pholadidc ?, 
apparently Xy top hay a. The outer covering of the cable, 
consisting of tarred manilla hemp, was perforated in 
many places by the round holes which they had formed 
and in which their shells were found. In places they had 
penetrated the outer covering, and had passed between 
the iron wires to the gutta percha core, in which they had 
made numerous shallow indentations, but in no case had 
they penetrated this to any depth. This cable, it will be 
remembered, was laid in 1869. 

We now steamed about 87 miles westward to the 
edge of the Little Sole Banks, where the water deepens 
from 90 to 480 fathoms within a distance of a few miles. 
Here the cable was again hooked and brought to the sur¬ 
face from a depth of about 300 fathoms. Adhering to its 
surface 'was a species of Pycnoyonum in great abundance. 
The specimens lived for some time after being brought to 
the surface, and moved about sluggishly. 

A few bright red anomourous crustaceans were also 
obtained. These were very active, and lived for some 
days in a bucket of water. 

They had ? while in confinement, a peculiar habit of 
drawing their claws over their head, antenna;, and eyes, 
which suggested the idea that they were confused and 
dazzled by the extraordinary amount of light to which they 
were exposed. 

A species of Tubularia of great beauty grew abundantly 
in clusters on the cable, and throve well in confinement. 
The cable was thickly overgrown with Scrt alarms of 
various species, moored to which by their hinder legs a 
species of Caprclla , diabolic in appearance, but sluggish 
and inactive in nature, abounded. 

A few miles farther westward the cable was raised from 
a depth of 480 fathoms. Sertularias, Tubu/arias, Caprclla ,, 
&c, were still abundant; but the Pycnoyonum was con¬ 
spicuous from its absence. 

In the recent expedition in which the Great Eastern 
and Hibernia have been employed in endeavouring to 
repair the Atlantic Cable of 1865, the natural history re¬ 
sults have been much more meagre. Perhaps the most 
interesting objects obtained are some fragments of rock, 

t Messrs. Birkbeck and Co., Craven Bank, Settle, have kindly contented 
to receive subscriptions, 





ft©' 


naW#£ 


■' V. >V'V, ' 1 

■ ’ .. i,’ ■ ■ 


‘ 1 w 

. » . M ii.i... ^y . ^ ,; . 


consisting of Hornblende with interspersed crystals of 
quarts, found in lat 51* 56' N,,long. 35 45 ' W*, at a depth 
of about 1,760 fathoms* 

Fred. P. Johnson 


NOTES 

Prop. Sylvester has recently made a discovery which is 
likely to create some interest, not only amongst mathematicians, 
but also amongst mechanicians and instrument-makers. By 
means of a sort of lazy tongs he has succeeded in converting 
spherical motion into plane motion, a result, we believe, hitherto 
looked upon as unattainable. This discovery will form the sub¬ 
ject of a communication which Mr. Sylvester is announced to 
lay before the London Mathematical Society at its Annual 
General Meeting on Thursday next (November 13). 

The two gentlemen recently elected to Science-Fellowships 
at Oxford, are remarkable instances of success attending most 
irregular and unusual undergraduate careers. Mr. Yule was at 
one time a boy at Magdalen College School, he obtained the 
Brackenbury Scholarship for Physical Science at Balliol College, 
but was obliged to throw it up after a short time, on account of 
his failure to pass the classical examinations of the University. 
He bethought him of the more merciful ordinances of the sister 
University, and having obtained a Scholarship at St John's 
College, Cambridge, proceeded on his undergraduate course un¬ 
checked by the lessened barrier of the previous examination. 
After being placed senior in the Natural Sciences Tripos, he 
returns to Oxford, we may hope bringing treasures from the 
East—and at any rate ready to use his vote for the improvement 
of the Oxford Examination Statutes. Mr. Macdonald is an 
individual who has come as near as is possible to achieving the 
feat of being in two places at one time. In fact, theoretically, 
he has been in two places at one time. He had the great 
courage and energy whilst holding a position in the Education 
Office, to enter as an Undergraduate at Merton College, and by 
consent of the College authorities he kept his term by sleeping in 
Oxford, which place he left every morning during term, so as 
to be at his official post, returning in the evening in time 
for hall dinner. His office-holidays he employed in practical 
work in the Oxford laboratories, whilst analytical chemistry had 
to be studied in his own sitting-room, converted for the time into 
a workshop. Such a history makes it very certain that the 
examination system has not failed at Merton College to secure 
at any rate a most worthy recipient of the fellowship. 

The election to the two vacant Fellowships at Merton College, 
took place on Oct. 30, when the choice of the electors fell upon 
Mr. John Wesley Russell, Lecturer of Balliol College, as Mathe¬ 
matical Fellow ; and Mr. Archibald Simon Lang Macdonald, 
Commoner of Merton College, as Natural Science Feilow. Mr. 
Russell was placed in the first class in Mathematics under Mode¬ 
rators, in Trinity Term, 1871; and Mr. Macdonald in the first 
class in Natural Science at the final examination, in Michaelmas 
Term, 1871. 

We ate glad to be able to add St. John's College, Cambridge, 
to the list of those which have opened their Fellowships to 
Students of Natural Science. Since iS6S, the College has given 
Exhibitions yearly, and Foundation Scholarships since 1870, for 
the encouragement of a knowledge of Physics, Chemistry, and 
Biology. On Monday last the Master and Seniors, in proof of 
their desire to place the Natural Sciences on the same footing as 
Classics and Mathematics, elected one of their scholars, Mr. A. 
H. Garrod, B.A., who was a Senior in the Natural Science 
Tripos of 1871, to a Fellowship. 

About the end of January 1874, there will be an election to 
a scholarship in Natural Science at Exeter College, Oxford, Can¬ 


didates for which win be examined in biology, chemistry; and 
physics. Candidates are not expected to exhibit special know# 
ledge of more than one of the above subjects, and preference 
will be given to a candidate who excels in biology, or one of its 
branches. The candidate selected will have to satisfy the cob 
lege that he has sufficient classical and mathematical knowledge 
to pass responsions. There is no limit of age disqualifying can# 
didates for this scholarship. The scholarship is of the annual 
value of 80/., tenable for five years from matriculation. The 
scholar elected will have the use, during term, of a place in the 
histological laboratory of the college. For further information 
application should be made to Mr, E. Ray Lankester, Natural 
Science Lecturer, Exeter College. 

Mr. Charles J. F. Yule, of St. John's College, Cambridge, 
wishes us to state that he is not "the Cambridge B.A.” whose 
letter appeared in last week's number. 

At the Commitia, held on Thursday, October 30, at the 
Royal College of Physicians, Dr. Robert Druitt was elected a 
Fellow of the College. The president announced that the 
Ilarveian Oration in the ensuing year would be deliverer! by Dr* 
Charles West. The Gulstonian lectures will be delivered by 
Dr, J. F. Payne ; the Croontan Lectures by I)r. Murchison ; the 
Lumleian by Dr, Sibson. 

We regret to record the death, on Oct. 24, of Dr. Grace 
Calvert, F.R.S., F.C.S. The illness which caused it was con¬ 
tracted at Vienna, whither he had gone to act as juror in the 
International Exhibition. The Journal of the Society oj Arts 
furnishes some particulars concerning the work of Dr. Calvert. 
As an analytical chemist his renown was European, He left 
England as a youth to pursue his education in France, and in 
the schools of that country secured many honours by the awards 
which he obtained. He subsequently pursued the study of che¬ 
mistry, and was appointed assistant chemist at the Gobelin 
works, under his learned master, Chevreul. Soon after his re¬ 
turn to England, ho commenced reading a series of papers Wore 
the Society of Arts on chemistry applied to industry. At a later 
date, when the Society of Arts proposed to establish Cantor 
lectures, he gave the proposition his hearty support, and de¬ 
livered two courses of lectures on #< Chemistry applied to the 
Arts.” He also delivered courses on “ Synthesis and the Pro¬ 
duction of Organic Substances,” on “ Aniline and Coal Tar 
Colours,” and on “Dyes and Dye-stuffs other than Aniline.” In 
1846 he settled in Manchester, and was soon after appointed 
Professor of Chemistry at the Royal Institution there, He was 
also for some time a lecturer at the Manchester School of Medi¬ 
cine, His connection with the Manchester Sanitary Association 
led him to hygienic investigations—one of the principal results 
of which was a patent for the application and preparation of car¬ 
bolic acid. In scientific circles great interest attached to Dr. 
Calvert’s protoplasmic investigations, some of the results o( 
which were communicated in a paper read at the meeting of the 
British Association in Edinburgh some years ago, and afterwards 
published in the Transactions of the Royal Society. Dr. Calvert 
was a Fellow of the Royal Society of England, a Fellow of the 
Chemical Society, and an honorary Fellow of the Chemical 
Society of Paris, He was also a member of the Royal Academy 
of Turin, and of the Imperial Academy of St. Petersburg. 

The death is announced of Prof, J. A. F. Breilhaupt, of 
Freiberg, the well-known Mineralogist, on October 22, at the 
age of 82 years. 

Ocean Highways announces the death from scurvy on the 
Novaya Zemlya Coast, of the distinguished Norwegian Arctic 
Explorer, Captain Sivert Tobieson, 

At the meeting of the Royal Geographical Society last 
Monday, Sir Bartlc Frere, the President, said that, though the** 
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was im further news of Dr. Livingstone, the latest accounts of 
both die expeditions sent out In the hope of meeting him, tell of 
satisfoctory progress. Of the West Coast Expedition under 
lieutenant Grandy, R.N., the latest direct accounts state 
that the expedition had just left San Salvador, about Jtme t6, 
In good health, so that we may one day hope to hear of 
their further progress in their search for tidings of Livingstone, 
and every step of their progress wJl add to our knowledge 
of that most interesting, but little known, region. Comparing 
Consul Newton’s dates with those of Dr. Reke’s Portuguese 
informant, published on Saturday last, Sir Bartle Frere 
thinks we must await some confirmation of the latter report before 
concluding that Lieutenant Grandy had turned back. The 
other expedition started under Lieutenant Cameron on the east 
coast, and notwithstanding all delays, Lieutenant Cameron made 
a fair start for the lake region ; and, by the latest, accounts, was 
pushing on with every prospect of reaching a district where he 
was most likely to obtain tidings of Livingstone.—Mr. C. 
Markham, the Secretary, read a paper giving some interesting 
information connected with the voyage of the Polaris to the 
Arctic regions, and a discussion followed in which the desir¬ 
ability of another Arctic expedition was strongly urged, some of 
the members proposing that, if Government refused, the society 
itself should send one, but this view was controverted by Captain 
Sherard Osborne, who maintained that such an expedition, to be 
successful, should be under the auspices of the Government. 

We have great pleasure 'in calling attention to a series of 
science lectures for clerks and working-men, which arc to take 
place in South Place Institution, Finsbury. The first three lec¬ 
tures, on November 4, 11, and 18, are by Prof. Duncan, F.R.S., 
on the Geological History of the Earth, and these are to be fol¬ 
lowed by others on Light, See, The gentlemen who get up these 
lectures deserve great credit, as they expect to be considerably 
Ottt of pocket in their endeavour Jto place science lectures by 
the most eminent scientific men within the reach of the classes 
mentioned, who, we hope, will take ample advantage of the 
opportunity* The charge for admission is almost nominal. 

AMONG the Local Societies, concerning which we have re¬ 
ceived information since we published our list, is the “Junior 
Philosophical Society," a London Society which ’meets on the 
second and fourth Friday of each month from October to June, 
at 8 P. M. The Society seems earnestly bent on work in the way 
of reading papers, and occasional excursions, no member being 
admitted who does not prove his willingness to take his share in 
idle work of the Society. Many of the papers to be read this 
winter are on important scientific questions; and we would re¬ 
commend the Society to the attention of those young men who 
axe within convenient distance of the meeting-place, 6 a, Victoria 
Street, Westminster. 

His Excellency Senor Don Gregorio Beintes, Minister Pleni¬ 
potentiary of the Republic of Paraguay, has appointed Mr. 
Charles Twite, M.K., late reporter to the Royal Commission on 
Mines, who explored the mineral resources of Siam; M. Balaam, 
botanist, late Commissioner of the French Government to New 
■Caledonia 5 Mr. Keith Johnston, F.R.G.S., 

members of a scientific commission to inquire into and report on 
$he natural resources of Paraguay. Dr. Leone Levi, F.S.S., 
Professor of Commercial Law In King's College, Consul-General 
of Paraguay in London, will edit the reports and exhibit them 
in relation to the economic condition of the country. Such re¬ 
ports will be published towards the end of next year. 

The Exhibition which will be held in Manchester, by the 
Sbetety for the Promotion of Scientific Industry, of appliances 
fcr the Economical Consumption of Fuel, will be opened on 
7«fttember 18 next In connection with this subject* a gentle 


man has placed a gold medal at the disposal of the Council of 
the Society for the best specimen of peat fuel that shall come 
nearest to coal in its use and character, special regard being had 
to its cheap and rapid production. 

The Council of the Institution of Civil Engineers have 
forwarded us a list of thirty-six subjects, on which they invite 
communications. 

Mr. Albert MOller has sent us No. 2 of his “Contribu¬ 
tions to Entomological Bibliography up to 1862 ; ” further num¬ 
bers will appear as materials accumulate. The list contains a 
great deal of information, and it will no doubt be valued by 
entomologists. It may be obtained from Mr. E. W. Jansen, 
Museum-street. 

The Director of the Imperial Russian Telegraph has given 
his consent to the transmission, free of cost, within the 
boundaries of the Russian empire, of messages announcing new 
astronomical discoveries. 

Mr. James Dallas, of Benakandy, Cachar, writing ns on 
the subject of inherited peculiarities, says that a friend of his 
has a black-and-tan English terrier dog, two inches of the end 
of whose tail is folded back so acutely as to come in contact 
with the upper portion. A pup, of which the dog is the un¬ 
doubted father, has inherited the paternal peculiarity, with the 
difference that, instead of the cud of the tail being turned up, 
it is turned down. 

A series of methodical observations on the various move 
ments of a ship affected by waves was carried* out on board 
the ship Norfolk during her last voyage from Melbourne 
to London. The observations during the voyage (from July 
24 until October 16) were effected by self-registering instru¬ 
ments, under the care of Mr. W. T. Deverell, on behalf of 
Mr. Spencer Deverell, of Portland, Victoria, who 1ms devoted 
many years’ study to the * mathematical investigations of the 
movements of ocean waves and to their action upon a floating 
body. A complete report will constitute no doubt a valuable 
contribution to naval literature. 

It is stated that the steamer Tuscarora , under the command of 
Capt. George E. Belknap, has lately been fitted up at San Fran¬ 
cisco to undertake the labour of making soundings between the 
Pacific coast and Japan, in connection with the new cable route. 
On the detail of the Juniata , for service in the Polaris search, 
the sounding apparatus, which had been put on board for a simi¬ 
lar service between New York and the West Indies, was trans¬ 
ferred to the 7 uscarora. This included a supply of new steel 
wire, with Sir William Thomson’s patent reel. The vessel was 
to proceed early in July to Puget Sound, and thence, by way of 
the Aleutian Islands, to Hakodadi. 

It is stated by the Australian and A*w Zealand Gazette, that 
the Government has signified its willingness to grant a site for th 
proposed Adelaide university; to give 10;000/. towards the cost 
of its erection, provided an equal amount is raised by private 
subscription; and to provide an annual grant equal to 5 per cent, 
on other subscriptions. 

The great Exhibition of Vienna (we learn from the Journal 
of the Society of Arts) is to be commemorated by the establish¬ 
ment of an “ Athenamm/ as it is called, modelled after the 
Conservatoire des Arts et Metiers of Paris, and the Museum of 
Industry at Brussels, for the special instruction of workmen and 
small manufacturers* It is to be installed in the midst of the 
i ndustrial quarters of the capital. A large quantity of drawings, 
designs, models, instruments, machines, tools, raw and partially 
manufactured materials, have been promised by exhibitors, and 
Baron Schwarr-Seaborn, director of the exhibition, has presented 
a collection of between three and four thousand volumes of book 
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connected with industrial exhil: 4 &>ns. The "establishment starts 
with, a capital of more than 1 l, 500/, 

On Sept. 1, an earthquake look place at 4.10 i\M, with 
slight shocks at Drama, in European Turkey. There was an 
earthquake at about 9 r.M. on Sept, 6, in Armenia, at F.rze- 
roum, ami elsewhere. Several shocks of earthquake were felt 
on Aug. 21, in the City of Gtutemcla, but very few houses 
were damaged, 

La Nature records the recent death of M. Godard, senior, 
the oldest of French aeronauts. 

Till" additions to the Zoological Society's collection during the 
past week include a Bosnian's Potto (Paodietirus potto)] from 
Africa, and a Blue Magpie [Cyanopolias cyaaus) from China, pre¬ 
sented by Rev, A. \V, Peter; two Ursine Dasyures (Pasytmts 
ursinui) from Australia, presented by the Acclimatisation Soci¬ 
ety of Victoria ; an Alpine Marmot (Arctomys marmotta\ an 
Inconvenient Curas sow (Ovxr imommoda) from S. America, a 
Red-bellied Thrush (Tardas rufmentris ), a Red Oven-bird 
[Fumarias rufus), and two Yellow Trupials (Xanthosomusflavus) 
from Buenos Ayres ; a Hoffmann's Sloth ( Choi opus hoffmantti) 
from Panama, purchased ; a Sun Bittern ( Eurypyga /alias) from 
S. America, deposited. 


who has for a long time insisted very strongly upon the necessity 
pf employing units which conform to this condition. 

We accordingly recommend the general adoption 6f the centi¬ 
metre, the gramnle, and the second, as the three fundamental 
units ; and until such time as special names shall be approximated 
to the units of electrical and magnetic magnitude hence derived, 
we recommend that they be distinguished from u absolute 5 ' 
units otherwise derived, by the letters “C, G. S.” prefaced, 
these being the initial letters of the names of the three fundamental 
■units. 

Special names, if short and suitable, would, in the opinion of 
most of us, be better than the provisional designations “C G. S» 

unit of.Several lists of names have already been 

suggested; and attentive consideration will be given to any 
further suggestions which we may receive from persons interested 
in'e’ectrical nomenclature. 

The u ohm,” as represented by the original standard coil, is 
approximately 1 o n C. G. S. units of resistance. The ** volt" is 
approximately io 8 C. G. S. units of electromotive force, and 

the “ farad" is approximately of the C, G. S. unit of 

capacity. 

For the expression of high decimal multiples and sub-multiples, 
we recommend the system introduced by Mr, G J. Stoney-—a 
system which has already been extensively employed for elec¬ 
trical purposes. It consists in denoting the exponent of the 
power of 10 which serves as multiplier, by an appended cardinal 
number if the exponent be positive, ana by a prefixed ordinal 
number if the exponent be negative. Thus 


THE SELECTION AND NOMENCLATURE OF 
DYNAMICAL AND ELECTRICAL UNITS* 

TX 7 *E consider that the most urgent portion of the task entrusted 
vv to us is that which concerns the selection and nomencla¬ 
ture of,units of force and energy ; and under this head we are 
prepared to offer a definite recommendation. 

A more extensive and difficult part of our duty is the selection 
and nomenclature of electrical and magnetic units. Under this 
head we are prepared with a definite recommendation as regards 
selection, but with only an interim recommendation as regards 
nomenclature. 

Up to the present time it has been necessary for every person 
who wishes to specify a magnitude in what is called ** absolute" 
measure, to mention the three fundamental units of mass, length, 
and time, which lie has chosen as the basis of his system. This 
necessity will be obviated, if one definite selection of three fun¬ 
damental units be made once for all, and accepted by the general 
consent of scientific men. We are strongly of opinion that such 
a selection ought at once to be made, and to be so made that 
there will be no subsequent necessity for amending it. 

We think that, in the selection of each kind of derived unit, 
all arbitrary multiplications and divisions by powers of ten, or 
other factors, must be rigorously avoided, and the whole system 
of fundamental units of force, work, electrostatic, and electromag¬ 
netic elements, must be fixed at one common level—that level, 
namely, which is determined by direct derivation from the three 
fundamental units once for all selected. 

The carrying out of this resolution involves the adoption of 
some units which are excessively large or excessively small in 
comparison with the magnitudes which occur in practice ; but ft 
remedy for this inconvenience is provided by a method of denot¬ 
ing decimal multiples and sub-multiples, which has already been 
extensively adopted, and which we desire to recommend for 
general use. 

On the initial question of the particular units of mass, length, 
and time, to be recommended as the basis of the whole system, 
a protracted discussion has been carried on, the principal point 
discussed being the claims of the gramme, the metre and the 
second, as against the gramme, the centimetre, and the second ; 
the former combination having an advantage as regards the 
simplicity of the name metre, while the latter combination has 
the advantage of making the unit of mass practically identical 
with the mass of unit volume of water ; in other words of making 
the value of the density of water practically equal to unity. We 
are now all but unanimous in regarding this latter element of 
simplicity as the more important of the two; and in support of 
this view we desire to quote the authority of Sir W, Thomson, 

* First Report of the British Association Committee oa Units. 


io 0 grammes constitute a gramme-nine, 

^ of a gramme constitutes a ninth-gramme. 

The earth’s circumference is approximately four metre-sevens, 
or four centimetre*nines. 

For multiplication or division by a million, the prefixes mega # 
and micro may conveniently be employed, according to the 
present custom of electricians. Thus the megohm is a million 
ohms, and the microfarad is the millionth part of a farad, Hie 
prefix mega is equivalent to the affix six. The prefix micro is 
equivalent to the prefix sixth. The prefixes kilo, hecto, dpta* 
deci, anti, tnil/i can also be employed in their usual senses before 
all new names of units. 

As regards the name to be given to tire C. G. S. unit of force, 
we recommend that it be a derivative of the Greek 
The form dyvamy appears to be the most satisfactory to etymo¬ 
logists. Dynam is equally intelligible, but awkward in sound 
to English ears. The shorter form dyne, though not fashioned 
according to strict rules of etymology, will probably he generally 
preferred in this country. Bearing in mind that it is desirable 
to construct a system with a view to its becoming international, 
we think that the termination of the word should, for the present* 
be left an open question. But we earnestly request that, which¬ 
ever form of the word be employed, its meaning be strictly 
limited to the unit of force of the C. G. S. system ; that is to say 
the force which, acting upon a gramme of matter for a second, 
generates a velocity of a centimetre per second. 

The work done by this force, working through a centimetre^ 
is the C. G. S, unit of work, and we propose to denote by it some 
derivative of the Greek tpyoy. The forms cr%on, en>at, wild 
erg have been suggested ; but the second of these has been used 
in a different sense by Clausius, In this case also we propose 
for the present to leave the termination unsettled ; and'we request 
that the word ergon or erg be strictly limited to the C. G. S. 
unit of work, or what is, for purposes of measurement, equivalent 
to this, the C. G. S. unit of energy, energy being measured by 
the amount of work which it represents. 

The C. G. S. unit of power is the power of doing work at the 
rate of one erg per second, and the power of an engine (under 
given conditions of working) can be specified in ergs per secoad. 

For rough comparison with the vulgar (and variable) unit# 
based on terrestrial gravitation, the following statement will be 
useful:— 

The weight of a gramme at any part of the earth’s surface 
is about 9S0 dynes, or rather less than a kilodyne. 

The weight of a kilogramme is rather less than a meffadvbe. 
being about 980,000 dynes. * * 1 

Conversely, the dyne is about ro2 times the weight of a milli- 

*■*»**■'<•»«*■* n»y mmm+'wmg. 
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,,, 7 j *t any part of tiweartM* furiacvaud 4 e megwlync is 
tit i* 6 H times the weight of a kilogramme. 

~ ikiloipam-inetre is rather less than the erg-eighty being 
about 9$ million ergs. 

> The gramme-centimetre 4 rather less than the kilerg, being 
about 980 erg*. 

. For «»act comparison, the value of g (the acceleration of a 
body falling in vacuo) at the station considered, must of course 
bn known. In the above comparisons, it Is taken as 980 CG.S, 
units of acceleration. 

One horse-power is about three quarters of an erg-ten per 
second. More nearly, it is 7*46 erg-nines per second, and one 
fore* de chetml is 7*30 erg-nines per second. 

The mechanical equivalent of one gramme-degree (centigrade) 
of heat is 4r '6 megalergs or 41,600,000 ergs. 


SCIENTIFIC SERIALS 

IN' the current number of the Quarterly Journal of Mkroscofie 
Science, Mr. E, T. Newton commences with a paper on he 
Structure of the Eye of the Lobster, his observation being the 
result of suggestions from Prof. Huxley. The structure of the 
eye is minutely discussed, and the accompanying illustrations 
are abundant. As a concluding remark, we read that “ Notwith¬ 
standing all that has been written up to the present time con¬ 
cerning the mode of action of the compound arthropod eye, we 
are still unable satisfactorily to solve this difficult physiological 
problem. A paper by Prof. Betz, of Kieff, on the methods of 
investigating the structure of the central nervous system in Man, 
will be found of special interest, the hardening, cutting, and 
tinting of specimens being discussed.-—M. Pasteur’s new con¬ 
tributions to the theory of Fermentation, are translated from the 
" Comptes Rcndus,” and Prof. If. L. Smith’s paper on Arche- 
biosis and Heterogencsis, is reprinted from the lens, —A 
Resume, by Mr. \V. Archer, of recent observations on Parasitic 
Algm, is followed by Hr. Klein’s Contributions to the Anatomy 
of Auerbach's Plexus in the Frog and Toad, and this by a 
valuable scries of observations by Prof. Lister on the Natural 
History of Bacteria, in which a study of the life of Bacteria 
unto different circumstances as regards the fluid in which they 
grow, shows that their general appearance, size, and shape 
depend in great measure on the fluid in which they arc growing, 
their removal from one to another fluid causing them to take on 
quite a different form, and their replacement the reassumption of 
toe original condition. Many important facts are to be learned 
from this paper. —Mr. E. R. Lankeater describes in detail the 
microscopic and spectroscopic appearances of a new Peach- 
coloured Bacterium, named by him Bartetium ruficsceus, The 
colouring matter he names Becterio-rubrin. This Bacterium does 
not generally occur in isolated plastids, but generally forming 
films, encrustations, or tufts. Most are aggregated in adherent 
masses, several excellent drawings of which accompany the 
paper. 

The Journal of the Franklin Institute Sept. 1873,—This 
number contains a useful paper by Mr. Hugo Bilgram, on the 
theory of steam governors.—In government reports on the 
decay and preservation of timber, Generals Cram and Gillmore 
recommend the Seely process as the best It consists in sub¬ 
jecting the wood to a temperature above the boiling point of 
water, and below 300° Fahr, while immersed in a bath of creo¬ 
sote a sufficient length of time to expel the moisture. When the 
water Is thus expelled the pores contain only steam ; the hot oil 
. is then quickly replaced bv a bath of cold oil, by means of 
, which change the steam in the pores of the wood is condensed, 
and a vacuum formed into which the oil is forced by atmospheric 
pressure and capillary attraction. Gen. GiUmore thinks a 
tooden platform, thoroughly ermoted, would last twenty lo 
thirty years, and be better than a stone platform during 
that entire period.—An important paper by Prof. Thurston 
(extracted from the Iron Age), treats of the molecular .changes 
produced In iron by variations of temperature,—Mr. Mott points 
to the conditions of good construction in lightning rods, anti Hr. 

; Feuohtwanger gives some information as to nickel and its uses 
in the arts, coinage, and nickel plating,-*-An oil discovery of 
: ^ character is announced from the neighbourhood of 

tftorilfe, Pa.; the production of the new region being esti- 
to *4 *t 30,000 barrels per day. 

TV;. Dor Naturforscher, September 1873.—We note, in this num¬ 


ber, two striking observations in animal physiology. One of 
these refers to the torpedo, which has been a puzzle to physiolo¬ 
gists, Inasmuch as, while giving shocks strong enough to lame or 
kill another animal, its own muscles do not show the least con¬ 
traction. Pu Bois Rcymonri’s hypothesis is, that while the 
stimulation to discharge goes forth from the central organ, the 
same organ sends out at the same time a counteractive influence 
through the nervous system, which neutralises the excitability of 
the nerves. M. Franz Boll took a recent opportunity of ex¬ 
perimenting With the fish on the Italian coast, and, among other 
things, he tested this theory by cutting some nerves, and watch¬ 
ing their muscles when he stimulated the electric nerves. The 
neutralising stimulation being thus cut off, the muscles should, 
he thought, contract, if the hyphothesis were true; and they did 
so, the muscles of the unsevered nerves remaining at rest. Still, 
he hardly thinks the experiment decisive, because nerves are 
more excitable after section.—The other observation is by Prof. 
Fick, who has found, by manometric measurement, a less pres¬ 
sure of blood in the left ventricle than in the aorta; 80 mm. of 
mercury in the one case, 104 to 128 in the other (in a dog). He 
supposes the blood, only partially fllling“the ventricle, at the apex, 
io be shot against the semilunar valves, forcing them open by its 
vis viva . In the neighbourhood of the valves the pressure must 
quickly rise. In short, as the author puts it, the blood is not 
pressed, but hurled [gcschfeudert) into the aorta.—There is a use¬ 
ful abstract of the chief points in a paper by i‘roC Abbe (to 
Schulze’s Archiv ) on the capability of the microscope and its 
limits. He seeks to show, by physical deductions, that the limit 
of magnification is as good as reached, in our best systems. 
Some curious observations by M. van Tieghem are given in a 
note on the independence of the individual organs of the em¬ 
bryo of plants. — M. Ebermayer, wc find, has been examining 
the influence of forests on ozone-contents of the air; he states 
there is more ozone in and near forests than in the open, but 
among the denser branches there is somewhat less than in the 
open closely bordering the forest; and in the tops of the trees 
there is more than in the lower parts.—Several French Academy 
notes are abstracted : on the magnetic force of annealed steel, 
nn development of electricity in liquid mixtures, on the planet. 
Mars, <&c. ; also Royal Society papers. Some meteorological 
observations as to distribution of heat in Switzerland deserve 
notice. 

* Build in Mcnsud dr la SociHi d' A felt mutation de Tatis. 
August.—In a paper on the “Causes of the Depopulation 
of our Rivers,” M. C. R, Watte! enters at length into the 
question of the French river fisheries, which will be read with 
interest by fish-culturists. Some interesting information as to 
the effect of navigation and trade on the rivers is given ; but the 
great danger to Inc fisheries lies in the unrestricted destruction 
of immature breeding-fish : and M. Wattel recommends that 
steps should be taken to prevent over-fishing and! to facilitate 
i the erection ot fishways on the rivers.—The notes of Dr. 
V. Marta on the acclimatisation of various sorts of Eucalyptus 
in Algeria, are interesting.—The results of the experiments 
to produce different coloured silks go to show that silk¬ 
worms fed on cherry-leaf produce a bright chromo-yellow - 
coloured silk, those on pear-leaves a darker shade of the same 
colour, those on apple-leave* a nearly white silk, but coarser 
than that of the silk-worms fed on mulberry-leaves,—An 
extract is given of a work by M. E. Perris, on “Birds and 
Insects,” in which he considers the advisability of protecting 
small birds. M. Ferris, granting all the birds are insecti¬ 
vorous, either continually or occasionally, acknowledges the good 
they may do, but doubts whether a large proportion of the insects 
destroyed are hurtful to man ; and lie raises the question whether, 
therefore, it is desirable to protect birds to kill what would other¬ 
wise do no harm. 

The September number commences with a paper by the 
Secretary on some Australian vegetables, the introduction of 
which into Algeria is proposed.—An interesting paper on the 
breeding of ostriches In captivity is contributed by Capt. Crepu, 
who has kept several pairs of these birds. His observations 
throw much light on tire natural history of the ostrich. M. 
Comber describes the mortality which has seized the deer and 
other animals in King Victor Emmanuel's park at La Mandria. 
The calamity is attributed partly to over-crowding and partly to 
the want of shelter and proper protection. In 1865, when the 
park and grounds were carefully cultivated, 13 deaths occurred. 
In 1873, the! park being left in its natural state, 172 deaths are 
recorded,—An important paper on the production of milk is the 
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result of a conference at the Jardin d’Acclimatation in July, and 
appears opportunely at the present moment, when the subject is 
attracting so much public attention. — M. E. Perm continues his 
remarks on “ Birds and Insects.” 


SOCIETIES AND ACADEMIES 

Manchester 

Literary and Philosophical Society, October 7.—E, W. 
Btnney, vice-president, in the chair.—“ Atmospheric Refraction 
and the last rays of the Setting Sun,” by Mr. I). Winstanley. It is 
recorded in the Proceedings of this Society that a letter dated 
from Southport and written by Dr. Joule was read at the meeting 
held on the 5th October, 1869. In that letter it is remarked that 
“Mr. Baxendell noticed the fact that at the moment of the 
departure of the sun below the horizon the last glimpse is 
coloured bluish green.” Dr. Joule also observes that on two or 
thrte occasions lie had himself noticed the phenomenon in 
qu<. ion, and that “just at the upper edge where bands of the 
sun’s disc are separated one after the other by refraction, each 
band becomes coloured blue just before it vanishes. ” During 
the past eighteen months the writer, from his residence jn Black¬ 
pool, has had frequent opportunities of observing the setting 
sun, and has noticed the phenomenon of the final coloured ray 
certainly more than fifty times. To the naked eye its appearance 
has generally been that of a green spark of large size and great 
intensity, very similar to one of the effects seen when the sun 
shines upon a well-cut diamond. The colour, however, is by no 
means constant, being often, as in the case of Mr. Baxendell’s 
observation, bluish green, and at times, as mentioned by Dr. 
Joule, quite blue. The period of its duration, too, is likewise 
variable. Sometimes it lasts but half a second, ordinarily per¬ 
haps a second and a quarter, and occasionally as much as two 
seconds and a half. When examined with the assistance of a 
telescope^ it becomes evident that the green ray results at a 
certain stage of the solar obscuration, for it begins at the points 
or cusps of the visible segment of the sun, and when the “ set¬ 
ting^’ is nearly complete, extends from both cusps to the central 
space between, where it produces the momentary and intense 
spark of coloured light visible to the unaided eye. From the 
fact of the green cusps being rounded I apprehend that irra¬ 
diation contributes to the apparent magnitude of what is seen* 
The range of colour too as seen in the telescope is more 
varied, and the duration of the whole phenomenon more ex¬ 
tended, than when the observation is made only with the naked 
eye. Respecting the increased range of colours seen when the 
phenomenon is observed with telescopic aid, I may mention that 
on the 28th of June the sea was calm and the sky quite cloudless 
at the setting of the sun. Of the final coloured rays fifteen 
diameters showed the first to be a full and splendid yellow, 
which was speedily followed by the usual green, and then for a 
second and a half by a full and perfect blue. Respecting the 
increased duration of the colour, I liave found that when the 
atmosphere is sufficiently favourable to allow a power of sixty 
diameters being employed with a three-inch object-glass, the 
green effect is seen at that part of the sun’s limb in contact with 
the horizon even when one half the sun is still unset, and of 
course from then till final disappearance. The different colours 
seen, together with the order 0/ their appearance, arc suggestive 
of the prismatic action of the atmosphere as the causeof their 
production, and the interception of the horizon or the cloud as 
the cause of their separation. Assuming the correctness of this 
view, it becomes evident that an artificial horizon would prove 
equally efficacious in separating the coloured bands, and also 
that if employed during an inspection of the sun's lower limb, 
the least refrangible end of the spectrum would be disclosed. 
By projecting a large image of the sun into a darkened room I 
was enabled to get the whole of the spectrum produced by the 
prismatic action of the atmosphere in a very satisfactory manner. 
In this case a semicircular diaphram wa* used^ so placed that its 
straight edge divided the field of view into equal parts, from 
one of which it obscured the light. The diaphram was placed 
in the focus of the eyepiece, and by rotating it every portion of 
the sun's limb could be in turn examined, and that too in the 
centre of the field, so as to be equally subjected to the minimum 
of the peculiarities of the instrument When the sun's lower 
limb was allowed to descend into the field of view the first rays 
were intensely red. After a momentary duration they gave place 
m succession to orange, yellow, end green, which were then lost 


in th< ordinary refulgence of the sun. The upper HmbttfcjE 
green, blue, and finally purple, which latter colour I have thus 
tnr never seen upon the natural horizon. 1 apprehend that the 
results here given sufficiently prove that atmospheric refraction la 
the cause of the coloured rays seen at the moment of the cun’s 
departure below the horiabn. 

Cambridge Philosophical Society, Oct. 20,—The follow* 
ing communications were made to the Society 1—By Mr. J. C, W. 
Ellis, Sydney College t Mechanical means for obtaining the real 
; roots of algebraical equations.—By Mr. A. Marshall, St. Johx&: 
Graphic representation by aid of, a series of hyperbola* of some 
economic problems having reference to monopolies.—By Mr. H. 
H. Cunyngame. St. JohnE : A machine for constructing a series 
of rectangular hyperbolas with the same asymptotes. 

Paris 

Academy of Sciences, October 27.—M. de Quatrefages, 
president, in the chair.—The following papers were read :— 
Sixth note on guano, by M. Chevreul,—Answer to Respighi’s 
note on the magnitude and variation of the sun’s diameter, by 
Father Secchi. The author defended his method from Respighi’s 
criticisms as regards the effect of heat in distorting the image 
during the passage through the prisms. He found that the effect of 
heat on compound prisms was very considerable, and therefore 
used his object-glass prism ; and stated that in a future letter he 
intended to show that there were true variations in the solar 
diameter.—On crystalline dissociation, by MM. Favre and 
Vabon. The authors continued the account of their re¬ 
searches, the present portion of the paper dealing with the 
valuation of the work done in the various solutions.—Note on 
the tertiary aupra-numraulitic formation of the Carcassone basin, 
by M. I^ymerie.—On certain cases of human double monntro- 
city, by M. Realm.—Note on the origin and method of 
development of omphalosic monsters, by M. 0 . Darestc.— 
New method of condensing liquifiable substances held in suspett? 
sion by gases, a reply to M. Collation, by MM. E. Pelouze and 
P. Audouin.—M. Guerin-Meaeville sent a letter in which he 
asserted that the Phylloxera is not the cause, but a consequence 
of the vine disease.—Note on the swellings produced on vine 
rootlets by the Phylloxera , by M. Max. Cornu.—Results of ex¬ 
periments on the destruction of the Phylloxera by mead of 
carbonic disulphide, by M. Bazille. The author found that this 
agent was very successful, and that the doses could be reduced 
considerably but that different soils require different doses.—On 
the action of the condenser on induction currents, by M. Lecocq 
de Boisbaudran.—On the purification of hydrogen, by M, Cfi. 
Viollette.—On the Cape diamond fields, by M. Hugon—On 
the sugar contained in vine-leaves, by M. A. Petit. The author 
found in 1 kilo of leaves as much as 33 grammes of cane sugar 
and 12 of glucose ; this was, however, exceptional, the latter 
generally exceeding the former and the total quantity of both 
being less.—On the Rhizocephalous Cirripedes , by M. A. Giard.— 
On the irritability of stamens, by M. E. Heckel. The author 
has distinguished two orders of movement in these organs. 
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THURSDAY, NOVEMBER n. 1S73 



ON THE MEDICAL CURRICULUM 

I N a recent number of this journal (Nature, Oct 2, 
t%7 3) we made some remarks on medical studies, 
which were intended more for students themselves thap 
in any way to bear on the principles of medical educa* 
tion. To the latter subject special attention has just been 
directed by Prof, Huxley, who, as Lord Rector of the 
University of Aberdeen, has drawn up a series of proposi¬ 
tions for the consideration of the Court at the next meeting 
in February or March, on which occasion he will deliver 
his inaugural address. 

The following are the motions that the Lord Rector will 
propose 

" 1 * That, in view of the amount and diversity 
of the knowledge which must be acquired by the 
student who aspires to become a properly qualified 
graduate in medicine ; of the need recognised by all 
earnest teachers and students for the devotion of much 
time to practical discipline in the sciences of chemistry, 
anatomy, physiology, therapeutics, and pathology, which 
constitute the foundation of all rational medical practice ; 
and of the relatively short period over which the medical 
curriculum extends—it is desirable to relieve that curricu¬ 
lum of everything which docs not directly tend to prepare 
the student for the discharge of those highly responsible 
duties, his fitness for the performance of which is certified 
to the public by the diploma granted by the University. 

4t II. That it would be of great service to the student of 
medicine to have obtained, in the course of his preliminary 
education, a practical acquaintance with the methods and 
leading facts of the sciences comprehended by botany 
and natural history in the medical curriculum ; but that, 
as the medical curriculum is at present arranged, the 
attendance of lectures upon, and the passing of examina¬ 
tions in, these subjects occupy time and energy which he 
has no right to withdraw from work which tends more 
directly to his proficiency in medicine. 

"III. 77 iat it is desirable to revoke or alter ordinance 
No, 16, in so far as it requires a candidate for a degree in 
medicine to pass an examination in botany and zoology 
as part of the professional examination ; and to provide, 
in lieu thereof, that the examination on these subjects 
shall,, as far as possible, take place before the candidate 
has entered upon his medical curriculum. 

" IV. That it is desirable to revoke or alter said ordi¬ 
nance No. 16, in so far as it requires candidates for the 
degree of doctor of medicine to have passed an examina¬ 
tion in Greek, and that, in lieu thereof, cither German or 
Erench be made a compulsory subject of examination 
for said degree, Greek remaining as one of the optional 
subjects.” 

In considering these points a review of the method by 
which the present position of the medical curriculum has 
been arrived at, will throw considerable light on the steps 
Which ought to be taken for its improvement, and will 
Show how subjects which have but an indirect bearing, or 
none at all, on medicine proper have been gradually made 
to form an element of the course of study, without any 
question having been asked as to whether their introduc¬ 
tion does not bring its concomitant disadvantages. 

The influence of Materia Medica seems to have been 
in bringing about the present state of affairs. When 
Dr. Anthony Todd Thomson and Dr. Pereira, in their 
j^txstaem for their favourite subject, extended its limits 
V ; You nc,<—No, an 
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Ito 0 as to include a fuff account of the source and history of 
every one of the articles which were mentioned in the 
Pharmacopoeia, and went so far as to give a full descrip¬ 
tion of Galhis bankiva , together with all the steps in the 
development of its egg, simply because Ovi viklius is an 
antidote against poisoning by corrosive sublimate, and is 
employed in the preparation of Mistura Spiritus Vini 
Gallici (egg flip), it is evident that as the sciences of zoology 
and botany became more profound, Materia Medica as a 
subject would proportionately expand. At last a time 
came when separate lectures had to be given on the 
above-mentioned kindred subjects, in order that those on 
Materia Medica might be more easily comprehended by 
the student; and, as might be expected, these inde¬ 
pendent lectures on zoology and botany, as those on 
chemistry had done before, became so complete in them¬ 
selves, as to reduce the subject which had given rise to 
their introduction, to a simple formulary for the chemist, 
with references to the sources of the necessary scientific 
information. The introduction, however, of zoology and 
botany as separate independent elements of the curri¬ 
culum, brought into the medical education a large mass 
of matter, which is very valuable no doubt in itself, but to 
the student entirely irrelevant; and as in the short 
pupilage of three or four years there is a much larger 
amount that ought to be learned than can be properly 
acquired in the time, it becomes a matter worth serious 
consideration, whether subjects which arc not indispens¬ 
able to a thorough training should be still taught and be 
required by the examining bodies. The question there¬ 
fore resolves itself into the determination of whether the 
loss of time necessary for obtaining a superficial know¬ 
ledge of a couple of sciences, is counteracted by the 
advantages of those sciences as a mental training and a 
basis for higher work? In an Introductory Lecture 
delivered some time ago at University College, Prof. 
Huxley throws the weight of his opinion in the scale 
against retaining the subjects which must be to him most 
dear, in the medical curriculum ; and most will agree 
with him, notwithstanding the many difficulties in the 
way of an improved programme. 

With regard to Prof. Huxley’s fourth proposition, in 
which it is considered desirable to omit Greek from the 
preliminary examination, and substitute German or French 
in its place, the interest will not be so great to most, as 
that relating to the scientific qualifications that are neces¬ 
sary. The same conservative spirit which has prevented 
any reduction in The overloaded Biological portion of the 
curriculum, has, without questioned any kind being asked, 
never even hinted at any,change in the long-established 
and well-tried school-course, in which the at one time 
practically valuable and indispensable Greek and Latin 
are still retained, though of less importance at the present 
day. How many of our scientific men find that nothing 
deters them in every step of their work, more than a want 
of knowledge of the German language, now that the 
scientific activity of that country is so considerable and 
so rapidly increasing. There must be a change with the 
times, even in primary education, and we hardly think 
that in his introductory address to the King’s College 
Medical Society on the 23rd of last month, Prof. Cumow 
put the case fairly when he disapproved of the substitu¬ 
tion of German for Greek, because the one could be 
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mastered by a few months* residence in a neighbouring 
country, whilst the other had done more to develop true 
culture than almost all other writings since. It is not 
proposed simply to substitute German or French for 
Greek, the advantages to be derived from which are now 
fully absorbed into the spirit of the nation, but, by the 
change, to leave a sufficient time, in addition to the edu¬ 
cation in modem languages, for the study of the Natural 
Sciences during the school-boy period. That the dead 
languages form an excellent mental training no one doubts, 
but that Physics and Chemistry do the same is daily be¬ 
coming more certain ; and the time is not far hence when 
the facts and methods of Physiology and Comparative 
Anatomy will be so well known and assorted, that they 
may be placed in the same category. 


THE SOUTHERN UPLANDS OF SCOTLAND* 

HE range of hills, which in Scotland extends from 
the German Ocean to the Irish Sea, having a N.E. 
and S.W, direction, has been aptly designated the Southern 
Uplands. This range is nearly parallel in its course to 
that of the Highlands proper. It exhibits hills, some of 
which attain to an elevation approaching nearly 3,000 
feet; but its physical features, although marked in many 
localities with scenes of great beauty, are devoid of the 
stern and rugged grandeur which characterises the more 
northerly mountains of Scotland. The hills of this range 
usually consist of rounded and grass-covered undula¬ 
tions, or long tracts of plateaux. They have been specially 
named the “pastoral district of Scotland,” and their 
scenes have furnished subjects for many a pastoral song, 
and many a border ballad. 

The Southern Uplands of Scotland are cut deeply into 
by some of the streams which flow into the Solway Firth, 
the Esk, the Annan, the Nith, the Urr, and the Dee being 
the most important of them. They arc drained on the 
southward side by the Cree and the Luce ; on the north¬ 
ward side they are the sources of the Ayr ; and the 
Tweed and its tributaries drain a large portion of their 
north-east area. 

In the early period of Scotch geology, the days of 
Playfair and Hutton, the Southern Uplands were regarded 
as affording no traces of the evidence of life in the rocks 
which compose them; and these rocks were referred to 
the “primary” group. It was not until the discovery 
of fossils in a limestone which occurs at VVrea in Peebles¬ 
shire, in their higher portion, by Sir James Hall, that the 
rocks which formed these hills were assigned to the 
“ transition ” age. The terms “ primary ” and “ transition M 
have now ceased to be applicable to the nomenclature of 
geology ; and the discovery by Prof. James Nicol in 1840, 
jn the flaggy beds of Greiston in Peeblesshire, of grapto- 
lites, indicated the Silurian age of the strata here. Since 
the discovery of Nicol, several geologists have added 
greatly to our knowledge of the rocks which compose the 
Southern Uplands. Other bands of graptolites have been 
found richer in fossil contents than those first discovered ; 
and these, along with a few other forms of organic re¬ 
mains, have still further confirmed the Silurian age of the 

* Memoir* of the Geological Survey of Scotland, Sheets x, a, 3 and 15, &c. 
Explanations of* 1871, 1873,1873, 


great mass of strata which make up the hilly country in 
the South of Scotland. 

The result of the observations made on the rocks of 
the Southern Uplands up to the period when they came 
under the notice of the Geological Survey of Scotland led 
to the conclusion that the lowest strata exhibited were 
referable to the Llandeilo age. That these Llandeilo rocks 
were succeeded by deposits containing fossils, as in the 
case of the Wrea limestone, indicating the horizon of 
the Bala or Caradoc rocks, was also known—and 
certain rocks which occur near the north-western margin 
of the area in the neighbourhood of Girvan in Ayrshire, 
have been referred by Sir Roderick Murchison to a still 
higher position in the Silurian series. 

The labours of the Geological Survey of Scotland have 
not only confirmed these conclusions, but have added 
greatly to our knowledge of the nature of the Silurian 
rocks of the South of Scotland. They have also fur¬ 
nished subdivisions of these rocks, and a more ample 
account of their arrangement and fossil contents. 

Every geologist familiar with the lower portions of the 
Silurian rocks of the Southern Uplands, the Llandeilo 
strata, had experienced great difficulty in recognising 
horizons, in this series, such as would enable him to 
divide these rocks into distinct portions. It is true that 
bands of anthracitic shale abounding in graptolites were, 
as regards their petrological nature, very distinct from 
the rocks in which they were intercalated. The great 
mass, however, of the Llandeilo beds of the Southern 
Uplands consist of rocks known in old petrological 
nomenclature as “ greywackes ”—1 name which is still 
retained for want of a better—and as these rocks differed 
only in coarseness, and sometimes in colour, this circum¬ 
stance rendered the division of the South of Scotland 
Silurian rocks into separate groups extremely difficult. 
And when it is added to this that contortions have greatly 
folded and denudations have largely planed off the edges 
of these rocks, the difficulty of making out distinct 
horizons among the Llandeilo strata of the South of Scot¬ 
land becomes very apparent. It is only by a careful, 
continuous, and long series of observations recorded in 
maps large enough to show all the contortions, the ins 
and outs of the strata, that these rocks could be brought 
into subdivisions enabling them to be recognised. Such 
have been the work of the officers of the Geological Survey 
of Scotland ; and now we have in the explanatory notes 
to some of the sheets which have been published, the 
results of their work recorded, and the subdivision of 
these Llandeilo rocks indicated. 

The explanation to Sheet 15, published in 1871, which 
includes, among other matters, a description of the Llan¬ 
deilo rocks occurring in that portion of the Southern 
Uplands occupied by the north-west part of Dumfries¬ 
shire, the south-west portion of Lanarkshire, and the 
south-east portion of Ayrshire, contains the results of the 
labours of the Survey among these rocks. There do not 
appear, in any portion of the South of Scotland Silurian 
strata, any rocks which appertain to an age older than 
the Llandeilo; and these Llandeilo rocks are referable 
only to the Upper Llandeilo series, the Lower Llaadelio, 
or Shelve rocks of Murchison, the Areaig rocks nr 
Skiddaw slates of Sedgwick, being unknown in the dis¬ 
trict. This Upper Llandeilo series exhibits itsetf in the 



form of an anticlinal axis near the southern border of the The Moffat group, as represented in Wigtonshire, has 
Silurian area. This axis can be well seen in Roxburgh- a thickness of about x,ooo ft., of which more than half 
shire and Dumfriesshire, having a north-east and south- consists of flaggy grey wacke beds. The underlying series, 
west direction. It has also been recognised by the the Ardwell group, probably attains to a much greater 
officers of the Geological Survey in Wigtonshire; and the thickness. 

rocks which it exhibits, which are the lowest in the The third member of the Upper Llandeilo rocks 
Southern Uplands, have been designated by Prof. Geikie of the Southern Uplands of Scotland, like the second, 
the u Ardwell group/’ This group is made up of “ hard, derives its name from Dumfriesshire. It is well 
well-bedded greywackes and grits, with bands of hard exhibited in the hill called Queensberry, and has 
shale or slate. These rocks have a prevailing reddish or been designated the Queensberry grit group. The 
brownish hue, especially on weathered surfaces.” characters of this third member, as they are seen 

As seen in Dumfriesshire and Roxburghshire these in Wigtonshire, “ consist of greywacke and grits in 
low rocks have the same aspect and nature. They have massive courses, with occasional bands of grey and 
afforded, both in Wigtonshire and Dumfriesshire, mark- greenish shales.” Massiveness and regularity of bedding 
ings which have considerable resemblance to the fossil and jointing are the characters of this group. The sand- 
described by McCoy as Proiovirgnlaria , and in Roxburgh- stones are often coarse ; and sometimes even coarse con- 
shire they have yielded crustacean tracks, but no other glomerates appear, in which some of the embedded frag- 
traces of organic remains have been obtained from them, ments are sometimes from 2 ft. to 3 ft. in diameter, a 
Above the Ardwell group the officers of the Geological feature which distinguishes the Queensberry group from 
Survey recognise a mass of strata to which they have all the other members of the Upper Llandeilo rocks of the 
given the name of the “ Lower or Moffat Shale group.” South of Scotland. Fossils appear to be absent from 
This group is composed of a flaggy greywacke and grey this group, no trace of them having been met with in 
shales,” which arc distinguished by the occurrence in the three parallel bands which traverse Wigtonshire. 
them of several bands of black carbonaceous shales. In the Dumfriesshire portion of the Upper Llandeilo 
These strata are well developed in the neighbourhood of area of the South of Scotland, there have been rccog- 
Moffat, Dumfriesshire, from whence they derive their nised, above the Queensberry grit group, black shales 
name. The black carbonaceous shales are very per- with graptolites, the thickness of which have not yet 
sistent, having been traced by the officers of the Survey been ascertained. To these black shales the name of 
from near Melrose to the western shores of Wigtonshire, Hartfell group has been given. As the typical area 
“a distance of more than roo miles.” Three bands of where these rocks occur is in the higher part of the Annan- 
carbonaceous shales can frequently be made out, but dale district, the sheets of which have not yet been pub- 
occasionally they come together $0 as to form one thick lished, wc have at present no account of this group from 
band. These bands are very prolific in graptolites. They the Geological Survey. 

have, from their carbonaceous aspect, induced many The Hartfell group is succeeded by the Daer group, 
persons, under the guidance of “ practical miners ” to which is made up of hard blue and purplish greywacke, 
expend large sums of money in search after coal, and and grey shales. It derives its name from a stream 
some of the spots where they have been worked are flowing from the north side of Queensberry into the 
known under the name of “ coal heughs.” Clyde. Its strata are greatly folded, and no reliable 

Although the Moffat group is well developed estimate can be formed of the thickness of the Daer 
through the greater portion of the Southern Up- group. 

lands, it is on the coast of Wigtonshire that the best The Hartfell shales of the Daer group seem to thin 

sections of the series can be seen. Here they are out towards the south-west. They have not been dis- 
,recognised resting on the Ardwell group, having at tinctly recognised in Wigtonshire, where the Dalvcen 
their base “grey and reddish shales, and clays, with group, which in Dumfriesshire succeeds the Daer group, 
calcareous bands and nodules, and enclosed bands of is seen resting conformably upon the Queensberry grits, 
black shale, the lowest members being hard and flaggy,” In Dumfriesshire the Dalvcen group consists of fine 
The second member of the Moffat group, as seen on the blue and grey greywacke, and shales having no features 
Wigtonshire coast, consists of black shales with interca- distinguishing them from other members of the upper 
lated clays, like the fire»clays of the coal-measures. Cal- Llandeilo rocks. Their estimated thickness is about 

careous nodules and lenticular bands arc also associated 2,900 ft. They are well exposed in Dalveen Pass, 

with the black shales, the whole being so intensely plicated Dumfriesshire, whence their name, and in Dinabid Linn 

as to render an attempt to determine their thickness they are seen passing under a coarse pebbly rock, 

extremely difficult. Upon the black shales well-bedded “ Haggis Rock.” 

greywacke and grits occur with occasional shaly partings. In Wigtonshire the lower part of the Dalveen group 
These are succeeded by black shales so much jumbled is seen overlying the Queensberry rocks south of Corse- 
attd jointed, that their thickness cannot be made out. well Lighthouse. Here its lower portion is remarkably 
The next sequence consists of grey flagstones, flaggy shaly, but thick masses of greywacke also occur. Among 
sandstones, and grits, in beds of varying thickness up to the shaley beds are some bands worked at Cairn Ryan for 
3 or 4ft,, with abundant partings of grey shale. To slates. These slates have long been known as affording 

. these succeed a.thick band of finely laminated grey shale, graptolites ; and another thin band of black shale also 

<3 or 4ft. Black shales, bands 12 to 18ft. in thickness, containing the same fossils appears in this group in 
occur next, and the highest members of the group consist Wigtonshire. 

of fissile shales. In Dumfriesshire above the Dalveen group a series of 
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coarse and fine grits and greywacke, having red and 
green bands of flinty mudstone, conglomerate, and occa¬ 
sional breccia associated with them, occur—a persistent 
band of conglomerate containing quartz-rock pebbles, 
Lydian stone, and jasper characterise this group. The 
conglomerate, being locally known as 11 Haggis Rock,” 
has furnished the name to the series, which is about 
i,Boo feet thick. The Haggis group in Dumfriesshire is 
seen striking across the river Afton, also, along the 
N.W. flanks of the Lowther hills, and elsewhere in this 
county. More to the north it can be recognised along 
the north-western margin of the Silurian area in Craw- 
fordjohn, Lanarkshire. The Haggis rock is not per¬ 
sistent in its character. To the N.K. this conglomerate 
becomes much finer in gtain, and passes t£ into a gritty 
greywacke.” This group has hitherto yielded no fossils. 
In Wigtonshirc the Haggis rock cannot be distinguished 
as a distinct series ; its characteristic conglomerate being, 
as already seen, of local occurrence, it does not appear to 
manifest itself in the Silurians in the SAV. of Scotland. 

(To bt: continued,) 


LOCAL SCIENTIFIC SOCIETIES 

I N very many ways has the general advance of intelli¬ 
gence, elevation of taste, and spread of education 
been shown during the present century, and more espe¬ 
cially during the last thirty years; one of these ways 
is undoubtedly the Increasingly rapid spread of Locaj 
Scientific Societies. What we mean by a “ Local 
Scientific Society,” as distinguished from the large 
Societies of London, is an association of individuals in a 
particular locality for the common study of one or more 
branches of science, by the reading of original papers, 
and what is perhaps of more importance, the actual investi¬ 
gation of the natural history geology, zoology, botany, 
meteorology—and archaeology of its district. Of the t 
societies established within the last thirty years, nearly 
all are marked by these characteristics ; such at all events 
is their professed object, and we are glad to say that,to 
judge from the special reports which we have received, 
and the numerous printed “Proceedings” of greater or 
less pretensions which are sent us from time to time, a 
very large proportion creditably carry out their pro* 
gramme. 

In a number of the principal towns of England and Scot¬ 
land associations exist, dating, some of them, from the end of 
last century, known as“ Literary and Philosophical Socie¬ 
ties ” or by some similar title. These arc generally compara¬ 
tively wealthy, possessed of good buildings containing a 
library, museum, reading-rooms, lecture-hall, ivc., with a 
large body of members belonging to the middle and upper 
classes. These, however, so far as their original objects 
are concerned, with one or two exceptions, scarcely come 
under the category of Local Scientific Societies, in the sense 
of the definition given above, though many of them^ 
stimulated by the growing taste for Science, have recently 
added to their usual courses of lectures on literary subjects, 
others on subjects connected with Science, and have even 
organised classes for the study, under competent lecturers 
or teachers, of one or more branches of Science. In some 
i stance*, moreover, a few of the members of these respec¬ 


table old associations have united to form societies of a 
kind which entitle them to be regarded as Local Scientific 
Societies, and even Field-Clubs, Still, all these eider 
societies, as they existed previous to 1830, differed 
in many essential respects from the Local Societies and 
Field-Clubs which began to spring up about that time ; 
even the well-known Literary and Philosophical Society 
of Manchester, quite on a par with some of the best 
London Societies, and which has produced original work 
of the highest value, has been all along confined to 
the learned and professional men of the city and neigh¬ 
bourhood, who have made use of the meetings of the 
Society for the purpose of making known the results of 
their independent scientific investigations. 

So far as can be ascertained, the society just men¬ 
tioned is the oldest provincial society which can be 
considered as in any way scientific, having been estab¬ 
lished in 1784, for the purpose of diffusing “literary and 
scientific intelligence, and of promoting the literary and 
scientific inquiries of learned men in the town and neigh¬ 
bourhood.” “ The results of its labours,” Sir Walter 
Elliott says, in his valuable address to the Edinburgh 
botanical Society, in 1870, on this subject, “were pub¬ 
lished in ‘ Memoirs/ the first volume of which appeared 
in 1785, at which time James Massey was president, and 
Thomas Lames, D.D., and Thomas Henry, F.R.S.,were 
Secretaries. Five volumes had appeared up to 1802. 
In 1805 a second scries commenced under the Rev, 
John Walker, President, and John Hall and John 
Dalton, Secretaries, which had extended to five volumes 
more in i860. A third scries was commenced in 1862, 
and has reached volume xiii. The second series is en¬ 
riched with many papeis by Dalton, including the first 
development of the atomic theory.” In 1858 a micro¬ 
scopical and natural history section was established; 
the latter, however, wc regret to say, is since defunct. 

T he next society of this class in order of time wasinsti- 
I tuted at Perth in 1781, as the Perth Literary and Antiquarian 
Society ; we need not say that, so far as eminence is 
concerned, it was never to be compared with the Man¬ 
chester Society. It has never done scientific work of any 
value, though it possesses a handsome building, with a 
museum, devoted mostly to antiquities, but having a fine 
natural history collection as well, and a good library. Like 
many other societies of a similar kind, its building serves 
as a kind of meeting-place or club, where those members 
who have nothing to do can meet and have a gossip, and 
read the papers. This society has published only one 
volume of “ Transactions ” (in 1827), but so far as we know, 
they have now no transactions to record. A few years 
ago, as will be seen from our list in Vo), viii. p. 52J, a 
Natural Science Society was established in the county, 
with Perth as its headquarters, which gives promise Of 
being one ol the best working Local Scientific Societies in 
the kingdom. 

In tSor a society of a similar kind was established in the 
sister kingdom, the Literary Society of Belfast, which has 
never done anything to call for note here. Previous to this, 
however, in 1793, the Newcastle-on-Tyne Literary and Phi¬ 
losophical Society was established, which, although it has 1 
published only one volume of memoirs, and is little rifcpte 
than the owner of an excellent public library, does 'gotfd 
work by providing educational courses of lectures for in- 
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atruction in mathematics, chemistry, and other branches 
of science as well as literature. 

tJp to 1830, about twenty other societies, more or less 
w Philosophical,” which term seems then to have been 
thought a more dignified term than “ Scientific,” were in¬ 
stituted within the three kingdoms, including the Ash mo- 
lean Society of Oxford, and the Cambridge Philosophical 
Society. Of these, no less than six were in Yorkshire 
alone, a county, as we shall see, which continues to hold 
the foremost place, so far as number of scientific societies 
is concerned ; the West Riding bristles with little Field 
Clubs. Among the best of the societies referred to is the 
Liverpool Literary and Philosophical Society, which, es¬ 
pecially since its amalgamation in 1844 with the Natural 
Science Society, has done some excellent work, as can 
be seen from its voluminous “ Proceedings,” which con¬ 
tain papers that would do credit to any society. The 
Glasgow Philosophical Society is also oneof high standing; 
and the Royal Geological Society of Cornwall, founded in 
1814, which has done some good work in connection with 
the geology of the district. The Royal Institution of 
Cornwall is also one of the most creditable of these old 
societies, having been formed in 1818, for the advance¬ 
ment of knowledge of natural history, natural philosophy 
and antiquities, especially in their connection with Corn¬ 
wall. Besides its valuable antiquarian work, it has pub- 
ished “ The Cornish Fauna,” a compendium of the natu¬ 
ral history of the county. 

The one of these older societies which in its object and 
work corresponds most nearly to our definition, is the 
Northumberland, Durham, and Newcastle Natural His¬ 
tory Society, instituted at Newcastle-on-Tync in 1829. 
Among its original members were Sir John and Sir Walter 
Trevelyan, and the late Albany Hancock, and both before 
and since its junction with the Tyneside Naturalists’ Field 
Club, it has done much work of a kind similar to that 
which the recently established Field Clubs aim to do, 
having between 1831 and 1838 published two volumes com 
taming valuable lists of the fiora and fauna of Northum¬ 
berland and Durham. This society, though somewhat 
crippled for want of funds, is still in a flourishing condi¬ 
tion, and continues, in conjunction with the Tyneside Club, 
to publish in their Transactions, under the title of 44 Na¬ 
tural History Transactions of Northumberland and Dur¬ 
ham,” excellent lists of the fauna and fiora, existing and 
fossil, of the district which it has adopted as its field for 
work. It possesses some splendid collections which the 
Newcastle College of Physical Science is generously al¬ 
lowed to use for purposes of study. 

Had we space, others of these societies founded previous 
to 1830, as well as some of a more ambitious kind than the 
Simple Field-Club, instituted since that time, could be named, 
which stimulated either by the example of the field-clubs 
or more probably by the general advance of culture and 
the growing impressiveness of Science, have done much 
to foster a love for Science in their respective neighbour¬ 
hoods and to investigate the natural history of their several 
districts. A large proportion of societies of this class are 
found in the south-west of England, in Devonshire and 
Cornwall: such are the Cornwall Polytechnic Society, 
the Devonshire and Cornwall Natural History Society, 
the Devonshire Association—a peripatetic Society founded 
In after the model Of the British Association—the 


Royal Institution of South Wales (Swansea), and the Isle 
of Wight Philosophical and Literary Society. Others 
also wc might mention at the other end of England, for an 
examination of our list shows that the activity of the country 
in this respect has been developed to the greatest exten^ 
in the north and south. 

These societies, though differing in some essential 
respects from the simple Field-Club, yet in their own 
way do good and serviceable work by the establishment 
of museums, the encouragement of local exhibitions, 
the occasional publication of papers illustrative of the 
natural history and archeology of the district, and 
recently, what we deem of considerable importance* the 
institution of courses of lectures by eminent men of 
science, and the establishment of classes for the working 
and other classes who are engaged during the day. We 
would urge all of this class of association to bestir them¬ 
selves to the performance of more thorough and more 
extended work in these directions, thereby not only doing 
a benefit to the members themselves, as well as to 
the cause of Science, but elevating the district in 
which they are located, and thus helping the country 
onward in the general march of improvement. By means 
especially of continuous series of lectures by eminent men 
of science and by well-organised systems of classes, the 
good that might be done by these institutions would, wc 
believe, be inestimable ; and now that the Science and 
Art Department offers such splendid facilities for the 
establishment of classes and museums in connection with 
any institution that chooses to take advantage of them, 
no‘local society of any pretensions need any longer be 
without the material of a comprehensive and high-class 
education for its members and those in its neighbourhood 
who are willing to be improved 1 only a lazy unwillingness 
to keep up with the rapid progress of the time can de¬ 
prive a neighbourhood of these advantages. The Royal 
Cornwall Polytechnic Society, the first “ Polytechnic ” in 
the United Kingdom, is an example of what can be done 
in one way, by the establishment of lectures and classes, 
and by the institution of medals and money prizes for 
successful attempts to apply Science to industry. But a 
model which all literary and philosophic societies, H hoc 
genus owHc, would do well to imitate, though they would 
find it difficult to rival, is the Birmingham and Midland 
Institute, an institute of which its originators may well be 
proud, and for the establishment of which they deserve 
the gratitude of the busy and important district in the 
midst of which it is planted. It scarcely comes within 
the scope of our subje;t, and we only mention it to show 
to the class of societies with which we are at present deal¬ 
ing, what they might hope to achieve if they only had the 
will and the gener isity to bestir themselves and take the 
necessary steps. There is no reason why in every county 
town or other suitable place institutions of this kind 
should not be established, forming active centres of intel¬ 
lectual culture, and to which the smaller scientific socie¬ 
ties of the surrounding districts might be affiliated without 
losing their independence and with vety valuable results. 
We hope ere long to see this accomplished ; and who are 
better fitted to take the Initiative in the matter than those 
societies which pretend to represent the culture of the 
districts from which their members are drawn ? 

{To be continued,) 
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THORPE'S «QUANTITATIVE ANALYSIS” 

Quantitative Chemical Analysis . By T. E. Thorpe, 

ph.D., F.R.S.E,, Professor of Chemistry, Andersonian 
University, Glasgow. (Longmans.) 

E welcome with pleasure a work which in the pre¬ 
sent state of our literature on Quantitative Che¬ 
mical Analysis, may well be looked upon as a boon to 
the advanced chemical student. Fresenius’s Quantitative 
Analysis has been so generally accepted by chemists as 
the standard book in this branch of Science, that we 
greatly regretted the unwarrantable liberties taken by the 
English editor in the late edition of our trusty author’s 
work. The publishers, who did not, in justice to the 
accomplished author, recall that edition, may yet learn 
that the chemical public, at ah events, know how to 
appreciate a good work on Quantitative Analysis. We 
confess to a feeling of relief, speaking as a teacher of 
chemical analysis, as we perused Mr. Thorpe’s book ; for 
although we have to differ from the author on some minor 
matters, we believe that this new work will speedily 
be found in the hands of every chemical student. 

Our author has evidently felt what others have experi¬ 
enced before him, that Fresenius’s Quantitative Analysis 
became with every new edition more and more unwieldy 
(we are speaking of the German editions), and that, at 
the commencement at least, a simpler guide to quanti¬ 
tative analysis might with advantage be placed in the 
hands of the student. As methods of analysis—especially 
volumetric methods — multiplied year after year, the 
teacher and the student looked to the master for some 
indications which methods should, under given circum¬ 
stances, be adopted in preference to others. Mr. Thorpe 
has evidently been bent upon supplying this want. In the 
treatment of his subject he has followed the example set 
by Woehler in his “ Practische Uebungen in der Chemi- 
schen Analyse,” rather than that of Fresenius. It appears 
to us, however, that he has somewhat fallen into the other 
extreme, for, in the place of a series of carefully elaborated 
methods for the determination of each base and acid, he 
has contented himself with giving a few examples only of 
individual determinations, and has preferred to teach 
quantitative separations almost exclusively by describing, 
in language both terse and concise, a number of complex 
quantitative analyses, such as are likely to occur in prac¬ 
tice. There is much to be said for this plan of teaching 
analysis, so to speak, cn bloc . It involves, however, much 
repetition, or, at the very best, reference from one ex¬ 
ample to another, and leaves the student in considerable 
uncertainty whenever he has to break new ground. The 
aim of all quantitative teaching should be to enable the 
analyst to adopt or devise for himself correct methods of 
separation. The foundation for quantitative methods 
should, in fact, be laid by careful and accurate qualitative 
work. A good workable method may often be preferable to 
a more elaborate although more strictly accurate method. 

In the endeavour to write as compactly as possible, 
the author has frequently over-estimated the mental 
powers and the chemical knowledge, say of second years’ 
students, for whose use the work is apparently written, 
and has thus sacrificed clearness for briefness. We refer, 
for instance, to the methods given for the separation of iron, 
manganese, &c. in Spiegeleisen, condensed as it appears, 


from Fresenius, where the ammonium carbonate raethdd 
occurs, but where it would be difficult for a student, 
without the teacher’s assistance, to trace the chemical 
changes. There is too much of the how to do a thing, 
and too little of the why to do it throughout the work, to 
make it as useful to the beginner as it would otherwise be. 
Although the several methods for the separation of man¬ 
ganese from iron, &c.,are to be found in different parts of 
the book, there are scarcely sufficient hints, why and 
under what circumstances and conditions the one method 
is to be used in preference of the other. The same 
applies to various other methods of separation. Well 
known and familiar chemical methods, again, are aban¬ 
doned, occasionally, for new methods of at least question¬ 
able utility. We may mention, among such, the use of 
hydrochloric acid, as the starting-point in alkalimetry. 

The same remark applies to the apparatus described 
and illustrated. The woodcut on p. 142 ex. gr n illustra¬ 
tive of the method for taking the specific gravity of 
ammonia, looks startlingly elaborate. Much credit is 
due, however, to the author and his coadjutor, Mr. 
Dugald Clerk, for the care bestowed upon the preparation 
of the woodcuts. We consider them, for the most part, 
well selected and well executed. There is that pleasing 
evidence to the chemical eye, that the illustrations have 
originated in the laboratory, and that they depict appa- 
rat us which can be practically used, and are not merely 
put in to please and catch the eye. In fact, when we 
compare some high-priced books of the class, which it 
would not be difficult to enumerate, with the elegantly got- 
up and cheap volume of Mr. Thorpe, we can only con¬ 
gratulate him on the book he has produced. 

If we may be allowed to tender advice, we should 
say Condense the part on the operations of weighing ; 
enlarge the number of examples of simple gravimetric 
analysis, so as to include the more important acids and 
bases; draw a line between determinations usually 
required in analyses for practical or commercial purposes, 
and the more elaborate complete analysis of the same 
bodies ; and last, but not least, explain more fully, why 
and when one method answers better than another—if 
only in compassion for the weaker analyst. 

We cordially recommend the book, and hope to see 
these suggestions adopted in the next edition, for which 
in all likelihood we shall not have to wait long. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications.] 

The Management of the British Museum 

1 beg to protest against the remarks upon the management of 
the British Museum contained in your article of November 6. 
The general question whether a public institution of the sort U 
best governed by a public official or by a body of Trustees, may 
very likely admit of much discussion, but the decision should 
not be prejudiced by totally ignoring the noble work which 
has been and is being done by the Museum. No 'scientific min 
surely can be ignorant that the British Museum exists not so 
much for the momentary amusement of gaping crowds of country 
people, who do not understand a single object on which they 
gaze, as for the promotion of scientific discovery, and the ad* 
vancemcnt of literary and historical inquiry. We am told about 
the indifference of the Museum Trustees to the best interests of 
science, but we are not reminded frequently enough that It if 
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almost impossible to carry out any scientific or literary inquiry 
in a complete manner, without resorting to the great national 
museum. There are doubtless many things which the Trustees 
have not done, but is it a slight matter that they have given us, 
00 the whole, by far the most extensive and complete body of 
collections anywhere brought together in the world? The 
library and reading-room alone are enough to do honour to their 
management, and it is almost impossible to fathom the degree 
In which this library assists every kind of inquiry. When we 
are least aware, we arc often enjoying the fruits of investigation in 
that library ; the late Prof, Boole, for instance, spent the last few 
months of nis life in the Museum, pursuing an exhaustive inquiry 
into previous writings on the subject of Differential liquations. 

As regards the other collections, I presume that no one will 
call in question their enormous extent; and the fact that they are 
not adequately lodged and displayed as yet, is due to their very 
vastness, and to the fact that Government would not, until lately, 
afford the money for the new buildings. As regards the real 
Interests of original inquiry, ton, comparatively little harm is 
done by the want of room for exhibition, since bond jUe 
scientific students can always obtain access to the collections. 

I am far from denying that the officials who have conducted 
the South Kensington Museum have, by an enormous expendi¬ 
ture of public money, collected together a great quantity of 
beautiful objects of art, and have thus not only afforded oppor¬ 
tunities for art study, but have made this museum a very agree¬ 
able and fashionable lounge. But I must protest agamst the 
notion, apparently countenanced in Nature, that the scientific 
value ami work of a national museum is lobe measured by the 
number of m iliuns of persons who xaunuT through the galleries. 
No doubt tlie utility of a museum in .affording popular instruc¬ 
tion and elevated amusement to large masses of people is very 
considerable, but thri popular work is altogether of a different 
order from the strictly scientific object of collecting together all 
the products of intellect and of Nature. It is an unavoidable 
misfortune of the best and highest work in science that it is 
quite unobtrusive. The public is struck by the thousands who 
crowd the decorated galleries of South Kensington. There is 
nothing to attract public attention in the two or three hundred 
bookworms patiently plodding through the hooks in the Museum 
library, or the few students turning over the drawers of the zoo¬ 
logical, botanical, mmerulogical, numismatic, and other collec¬ 
tions. But in Nature, which has so powerfully advocated the 
necessity of promoting original research in this country, 1 should 
expect, more than anywhere else, to find a due appreciation of 
the noble work which is being carried out by the British Museum 
trustee*, and by the staff of eminent Scientific and literary men 
who are employed under their direction in promoting almost 
every branch of literature and science. We have heard many 
complaints of the apathy displayed by Government in the promo¬ 
tion of science. The existence of the British Mu-cum is the best 
answer to that complaint. As regards those branches of science 
which demand the use of large collections, it m xy be regarded 
as the great national laboratory ; and if scientific men do nut 
make adequate use of it, that is their fault and nut that of the 
trustees. W. Stanley Jkvons 

[Our opinion oi the immense importance to research of the col¬ 
lections of the British Museum is quite in accordance with the 
above letter of our esteemed correspondent, and if he will read 
the article again he will sec nothing in it to indicate any differ¬ 
ence of opinion. Indeed we regard the positions of the scientific 
men in the British Museum as positions of endowed research, 
arid positions, moreover, which have amply justified it, miserable 
at fhe amount is in many cases. Our objection is to the existence 
of trustees not represented by a Minister, and to the action of the 
trustees, who have not expanded the area of the utility of the 
collections, and who have cared so little for the men of science 
working under them and the collections themselves that the 
former are underpaid and the latter are much less useful than 
they might be. Mr. Jevons concedes the whole point when he 
refer# to the money so properly spent at South Kensington ; for 
the British Museum been under the same Minister, money 
would have 1 been spent there too. The money must be spent 
unless we are to sink to the level of—well, let us say Morocco ; 
atkd it is to prevent this that the proposed transfer has been sug« 
nested.—E d.] -——— 

On the Equilibrium of Temperature of a Gaseous 
Column subject to Gravity 

IhNatu&b, vol; viii. p.486, Mr. Guthrie asks the question, 
*t Is thre no possibility of testing the nature of thermal equili¬ 
brium of a column of still air?* I think to this question an 


answer may be given, which, though indirect and imperfect, 
will perhaps decide the controversy on the above subject. 

If gravity causes in the temperature of a gaseous coktmn the 
difference, which Mr, Guthrie thinks it does, that difference must 
be in proportion to the height of the column, and in inverse pro¬ 
portion to the specific heat of the gas. Hence it follows that, if 
two equal columns of different gases, both under the same ther¬ 
mal influence, are joined at their lower parts by a thermo-electric 
pile, the side of this pile, which is surrounded by the gas with 
the highest specific heat, must be constantly cooler than the 
other side. The result of my experiments respecting this, is the 
confirmation of Mr. Guthrie s opinion. The description of these 
experiments, and a theoretical treatise on the subject, have been 
in the hands of Prof, Poggendorff since the beginning of last 
June, and will be published in on early number of his Ammlai . 

I hope that my experiments will induce others to try them in 
the same or in another manner, in order to bring the question 
concerning the influence of gravity on the thermal equilibrium 
to a final decision. Should it prove in favour of Mr. Guthrie’s 
theory, as 1 believe it will, this theory, represented till now only 
by a very small minority, although it was broached twenty 
years ago by Waterston, * will give rise to results + which may 
perhaps clear up many of our ideas al>out Kosmos. 

The argument which Prof. Clerk-Maxwell has brought against 
Mr. Guthrie in Nature, vol. viii. p. #5, does not appear to 
me to 1)C generally coirect. fie says:-In a given horizontal 
stratum of a gaseous column subject to gravity, a greater number 
of molecules come from below than from above to strike those 
in the stratum, because the density of the gas is greater below 
than above. Certainly the number of molecules, which enter 
into such a stratum during a certain time, depend* upon the 
density of the gas, but besides this, it depends upon the proba¬ 
bility of entering into it, which exists for each molecule. Now, 
this probability is not only dependent upon the distance of a 
molecule from the stratum, upon its velocity, its direction and 
its encounters with other molecules, but also upon the very fact 
of its being above or below the stratum. 

Gravity continually tends to diminish thedis'ance between any 
horizontal stratum and each molecule which is above the stratum, 
and continually tends to increase the distance between the 
stratum ami each molecule which is below. Hence it follows 
that the probability of entering into the stratum will be greater 
for a molecule which is above than for one below, if, in the case 
of both, all other circumstances are equal. For example, con¬ 
sider two molecules, which in a given moment move with the 
same velocity and in the same direction on the two yules of the 
.stratum ; if this direction is horizontal hk*: the stratum, and if 
in the given moment the distances of the molecules from the 
s’ratum arc both very small, in the next moment the molecule 
iibove the stratum will have entered into it, while that one below 
will have removed from it. 

In the case of the density being greater below the stratum than 
above, more molecules would enter it from below, if gravity did 
not exist. But under the influence of gravity, the effects of the 
difference in density cau be balanced by those of the above- 
mentioned difference in the probability, which exists for each 
molecule of entering into the stratum during a certain time. I 
even consider this last difference to be the dynamical cause of 
the difference in density. 

Western!, near Berlin, Oct. 20 G. HanskmaNN 

Periodicity of Rainfall 

As far as my own figure# are concerned, the reply to Mr. 
Meldrum’s question is very easily afforded. 1 agree with him 
that it is undesirable to uss averages deduced from groups of 
stations variable both in the number and locality of their com¬ 
ponents. The observations which I quoted were those of a 
single station, Halton, St. Philip, Barbadoes. 

With respect to the general question, I regret being unable to 
share Mr. Meldrum’s evident enthusiasm, and that a very 
different opinion has been published in the Zritschrij't, by 
Dr. Jelinek, one of the most eminent meteorologists of the 
present day. Itmiybe convenient to some readers to be in¬ 
formed that an abstract of Dr. Jclinek’s article is given in 
" British Rainfall, 1872/' together with a general rdsumf of the 
state of the question up to the date of its publication. 

Camden Square, Nov, 1 G. J, Symons 

* In “ Go Dynamical Sequences of Kosmos." 

t 1 have expounded * 0 we of these results in an abstract mechanical form 
in “Die Atom* uivJ ihre Itcwcguagett" (Cftln Lcngfeld’v'he BuchhandlunR, 
1871). 
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' THE COMMON FROG* 

IV. 

H A VI N G now passed in review the greatest differences 
presented by the nearest allies of our common frog 
(the members namely of its own order), certain facts of 
interest present themselves respecting the geographical 
distribution of the group. These facts are interesting, 
because they point not only to the exceptional nature of 


the faunas of South America and of Australia, but alio to 
a certain zoological affinity between those two regions of 
the earth, distinct as they are from one another. Thus, 
as has been mentioned, It is only in Australia and South 
America that the typical genus Rand is absolutely wanting. 
One genus of Tree-frogs, Pelodryas, is confined to Aus¬ 
tralia, but is closely resembled by another genus, Phylfo- 
viednsa , which is restricted to South America, and differs 
from the former only by the absence of a web between 



Fzo. i6 .~~An American Eft of the genus Atnblystoma. 


the toes. It should be recollected that the primary sub- Africa south of the Sahara. On the other hand another 
divisions of a zoological order are termed families. One genus of Tree-frogs ( Polypedates ), is found in India, 
whole family, called Cysti%nathid(r % is (with the exception Japan, and Madagascar, but not in either Australia or 
of two species) confined to Australia and America. America. 

, The typical Tree-frogs (Hyla) abound in South America The typical Toads {Ru/d) have, however, their head- 
and are atso found in Australia, but not in India or in quarters in South America, yet are wanting in Australia, 



mammalian faunas, since marsupial manffnals (orpouched- 
beasts of the opossum kind), are strictly confined to 
Australia (and its islands) and America. 

No Frog or Toad has yet been found in New Zealand. 

Africa, considering its size and climate, is poor in spe¬ 
cies of Anount . 

We should be prepared for the fact that in South 

* Continued from p, *3* 


America Tree-frogs abound, since all kinds ot animals in 
that region assume an arboreal habit. 

Monkeys are tree-livers all the world over, but nowhere 
are all the indigenous species so thoroughly arboreal as in 
tropical America. There alone do we find monkeys with a 
prehensile tail capable of serving as a fifth hand, and so 
affording greater security and facility to locomotion amidst 
the branches. Only there also do we find beasts so ox* 
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clusively constructed to pass the whole of their lives in adapted to dwell in trees and destitnte flike the frog 
trees that they can move along the ground only with diffi- Phyllonudusa before mentioned) of a web-like membrane 
culty‘-~such is the case with the sloths. Porcupines, which between the toes. 

in the old world have short tails, in the new world have We have now advanced a further stage in seeking a 
long and prehensile ones. An animal allied to the Badger reply to the question, “ What is a Frog ? w We have now 
—t&e Kinkajou (Ccrcoleptes caudivolvulus )—similarly viewed it in the light to be derived from a consideration 
acquires in South America a long and prehensile caudal of the more noteworthy forms of the frog’s order, 
appendage. Even the Fowl and Peacock Order of Birds We may next inquire what are its next nearest allies ? 
becomes in South America more strictly arboreal than What other animals of the class Batrachia constitute an 
elsewhere (being represented by the Curassows), and the order which approaches nearest to the frog's order 
very geese find there a congener (P ala media ) specially A no urn ? 



Almost every pond in England which harbours frogs, first appearing as Eft-tadpoles (with elongated external 
harbours also those little tour-legged, long-tailed, soft gills, but devoid of limbs), subsequently losing the gills 
skinned creatures termed Efts or Newts (of the genus and acquiring limbs. Efts, as is manifest, are widely 
Triton) familiar to every schoolboy. and strangely different in form from frogs and toads. 

These Newts which are thus by circumstances placed Thus is justified the assertion before made as to the 
actually in juxtaposition with the frog are also zoologi- far less exceptional form of the human body than that 
cally his nearest allies outside his own (frog and toad) of the frog. For when, amongst Mammalia, we go 
order. Like the frog they undergo a metamorphosis, at outside that order to which Man belongs, we find in 



his class other creatures (insect-eating, flesh-eating, and 
of the squirrel kind) which more or less closely re¬ 
semble some of the lower members of man's order. 
When, however, amongst Batrachia, we go outside that 
order to which the frog belongs, we find in his class no 
creatures whatever which present anything like such an 
approximation to any members of the frog's order as is 
presented by the mammals above referred to certain 
members of man's order. 

The Efts (or Newts) with their allies— hereinafter noticed 


The largest existing Urodele — the gigantic Sala- 
} mander (Cryptobranch us )—is found in Japan, where it 
| attains a length of 5 or 6 feet. A closely allied species 
I inhabits China, and during the tertiary period one also 
inhabited Europe, the fossil skeleton of which being 
| strangely supposed to be that of an antediluvian man 
received the curious appellation, “ Homo diluvii testis.” 
j In Cryptobranch us (as in all the Urodela yet enume- 
1 rated except Amphiuma ), though the young have gill 


—constitute the second order Urodela of the class Ba¬ 
trachia. 

This order is very unlike the first and already described 
order {Anoura ) 9 in that it is composed of creatures which 
in many respects are strangely divergent; and though 
most of the species more or less resemble our own Efts (or 
Newts) in shape, yet the Urodela are very far from const!' 
tuting such a homogeneous group as are the Ancura. 

It will be well now to review some of the more striking 
forms contained in the order. 

The Land Eft (Salamandra), though common in Holland 
and France (as well as the rest of Europe), is unknown in 
this country. 

Genera allied to the European genera Triton and Sain- 
mtndra t and to the American genus Atnblystoma, may 
have the body and tail more and more elongated and the 
legs reduced, as in Spekrpes y Chioglopa y and (Edipina , 
tiu they attain the condition of Batrachoceps . The 
greatest excess of this development, however, is found in 
the North American genus A mphiuma y the minute limbs 
of which have either three or two toes, according to the 
Species. These creatures are called by the negroes 
* Congo Snake/* and are quite erroneously regarded as 
ve&omous, 



F.ti, vr. —Tile Axolotl. 


openings and external gills, the adults are devoid of both. 

In a North American genus, however (Meuopoma), 
which, though smaller in size, closely resembles Crypto 
branchus in figure, there is a permanent gill opening, 
though the gills themselves disappear in the adult, and 
the same is the case with Amphiuma. Thus in these 
animals the metamorphosis is less complete. 

In the subterranean caverns of Southern Austria 
(Carniola and Istria) is found the Proteus. This is an 
elongated Urodele, with slender limbs, and but two toes 





to each hind loot Passing its whole life in perpetual 
darkness, it is blind and colourless, except the external 
gills, which are red* This animal retains during the 
whole of life not only the gill aperture on each side, but 
also the external plumose gills which arc transitory in the 
Anoura and in all the Urodela hitherto mentioned. Here 
then we first meet with an animal which may be said to 
be a permanent and persistent Tadpole, yet rather like an 
Eft-tadpole than like that of the Frog, 

A North American Urodele, misnamed (for it is silent 
enough) *SV>vv/, also presents us with permanent external 
gills, and it oilers another interesting resemblance to the 
tadpole of the frog in that it is furnished throughout life 
with a horny beak. It has also another remarkable cha¬ 
racter in which it stands alone in its class. Hitherto 
every relative of the frog has had, like it, four limbs in the 
adult condition. In the Siren, however, we lor the first 
time make acquaintance with a creature belonging to the 
class (though not to the order) of frogs and toads, which 
is devoid altogether of hinder (or pelvic) limbs, being in 
this respect like the whales and porcupines amongst 
beasts, and like the little lizard, Chirotes , amongst 
reptiles. 

Another North American Urodele, Afenobrauchus, pos¬ 
sesses throughout the whole of life both gill openings 
and external giUs. But it is furnished with four limbs, 
and in other respects more or less resembles in appearance, 
as it does in size, the genus Menopoma before noticed. 

Finally there is a genus of this order {Urodela) which 
has of late presented circumstances of peculiar interest. 
This is the Axolotl of Mexico, which was long considered 
by Cuvier to be a large Eft-tadpole, possessing as it does 
permanent gills and gill-openings, with some other cha¬ 
racters common to the Eft-tadpole stage of existence. 
At length, however, its mature condition was considered 
to be established by the discovery that it possesses perfect 
powers of reproducing its kind. 

For some years, individuals of this species have been 
preserved in the Jardin des Plantes at Paris, and a few 
years ago one individual amongst otheis there kepi was 
observed, to the astonishment of its gmudian, to have 
transformed itself into a creature of quite another gums— 
the genus Amblystonut % one rich in American specie?, 
Since then several other species have transformed them¬ 
selves, but without affording any clue as to the conditions 
which determine this change—»a change remarkable in¬ 
deed, resulting as it docs not merely in the loss of gills 
and the closing up of the gill-openings, but in remarkable 
changes with respect to the skull, the dentition, and other 
important structures. 

There is, moreover, another and very singular fact con¬ 
nected with this transformation. It is that no one of the 
individuals transformed (although we must suppose that 
by such transformation it has attained its highest deve¬ 
lopment and perfection) has ever yet reproduced its kind, 
and this in spite of every effort made to promote repro¬ 
duction by experiments as to diet and as to putting to¬ 
gether males and females both transformed, also 
transformed males with females untransformed, and males 
untransformed with females transformed. Indeed, the 
sexual organs seem even to become atrophied in these 
transformed individuals. Moreover, all this time the 
untransiormed individuals have gone on bringing forth 
young with the utmost fecundity, no care or trouble on 
the part of their guardians being required to effect it. 

A fact more noteworthy could hardly be imagined in 
support of the view of specific geitbsis put forward 
recently.* Heiewehave a rapid and extreme transfor¬ 
mation taking place according to an unknown internal 
law of the species which transforms itself. No one, 
moreover, has been able to detect the conditions which 
determine such transformation (though it takes place 
under the eyes, and in the midst of the experiments of 

* See Genesis* of Species, chap, xi. 


its observers). This latter fact affords abundant evidence 
how obscure and recondite may be the conditions which 
determine the transformations of specific genesis, and 
how utterly futile are observations as to an apparent homo* 
geneity of readily appreciable conditions. They are so 
since it seems to be just such recondite ones which really 
determine the changes just referred to, and probably, 
therefore, other changes analogous to them. 

. It may be a question whether the genus Menobranchus 
may not also be a persistent larval * form, and one which 
now never attains its once adult form. If so, it is most 
probable that its lost state was similar to that of the ex¬ 
clusively American genus Spck>pcs x the larva of which 
Menobranchus much resembles. With respect to Proteus 
and Siren no conjecture of the kind can yet be made. 

Individuals belonging to the common English species 
(Triton cris talus) occasionally retain some of the external 
characters of immaturity, in spite of having attained re¬ 
productive capability; and a European species (.Triton 
a/pertris) often matures the generative elements while still, 
as to external appearance, more or less in its tadpole stage 
of existence. The adult condition, however, is normally 
ami generally at'aincd by it. 

The geographical distribution of the Urodeln is very 
remarkable. North America is the head-quarters of the 
order, and, with rare and trifling exceptions, the whole 
are confined to the Northern hemisphere. The exceptions 
arc certain forms which extend down the Andes into 
South America, and one or two species of Amblystoma, 
which similarly descend along the highlands of South 
Eastern Asia. Urodeles are absolutely wanting in 
Hindostau, Africa souLh of the Sahara, the Indian Archi¬ 
pelago, Australia, and New Zealand. As might be ex¬ 
pected, that part of Asia which is nearest to North 
America, namely China and Japan, is the region of the 
old world most richly peopled by species of Urodela, Al¬ 
together the world’s surface may be divided according to 
its Urodele population into three regions. The first will 
comprise Europe, Africa north of the Sahara, and North 
Western Asia. The second will include Japan and 
Eastern Asia. The third will be formed by North 
America, with a slight extension southwards into South 
America—a division which by no means coincides with 
that indicated by the Anoura, 

The above two orders (. Anoura and Urodela) comprise 
all the animals most nearly allied to the common frog, of 
all those outside its own order. There is, however, 
another small ordinal group of animals which remains to 
be here noted, because of all existing creatures they come 
nearest to the frog, after the Urodela . 

{To be continued .) 


IN A UG UR A TION OF THE L 1 NNEAN SO* 
CIETY'S NEW ROOMS 

Or&NiNu Address by the President 

I T is now seventeen years since the Government first 
recognised the claims of our Society to encourage¬ 
ment and assistance on the part of the State, as one which 
devoted itself to scientific pursuits unremunerative to its 
members, but tending directly or indirectly to public 
benefit; and since then a sense of the justness of such 
claims on the part of pure natural science has become 
gradually more general. We are no longer in the days 
when a Peter Pindar could turn the Royal Society and fts 
president into ridicule as boiling fleas to ascertain 
whether they turned red like lobsters. The Times, in¬ 
stead of a short leader dismissing the British Association 
meetings in a similar strain of banter, devotes daily, 
during the time of its session, half a dozen columns to the 
details of its proceedings. And our own department in 
natural science is now admitted to be one of the most im~ 

* The young of the Frog or Eft t» called a larva. 
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portant branches of general science, specially important 
m its relation to our material prosperity. Our food and 
raiment, the essentials of life, are derived exclusively from 
the animal and vegetable kingdoms, and biological pro¬ 
ducts contribute largely to many of our luxuries, whilst 
on the other hand some of the greatest calamities with 
which we are afflicted are due to the rapid development 
of animal or vegetable life. Many are the associations, 
under Government as well as individual patronage, de¬ 
voted to the improvement and increase of useful animals 
and plants ; and of late attention has been also devoted to 
the arrest of the ravages of the noxious ones, the balance 
of natural selection being disturbed by the interference 
of agriculture and animal education. The due study of 
the means of restoring this balance, of turning it more 
and more in our favour, of calling in to our aid more and 
more of the hitherto neglected available species, or of the 
hitherto latent properties of those already in use, of 
checking the progress of blights and inutrains, requires 
a thorough knowledge of the animals and plants them¬ 
selves, and that thorough knowledge can only be obtained 
by that scientific study not only of particular animals and 
plants supposed a priori to be useful or noxious, but of 
all animals and plants, which it is the special province of 
our Society to promote. And in this respect I think it 
wilt be generally admitted that we have not been neglect¬ 
ful of our duty, and that we have done our part in render¬ 
ing effective the support wc have of late years received 
from Government as well as from individuals, and in 
establishing a sound claim for its increased continuance. 
Besides the aid afforded to scientific researches by our 
largely augmented library, the great value of the papers 
ublished in the recent volumes of our Transactions and 
oumal has been acknowledged abroad as well as at 
home. It is in our Society, for instance, that the great 
.Darwinian theories were first promulgated ; and it must 
be recollected that the five or six hundred copies of our 
publications regularly sent out, place the researches they 
exhibit at once at the disposal of the leading followers of 
the science in all parts of the world. 11 is true that these 
great additions to our efficiency are not entirely due to 
Government patronage, but are the direct results of the 
reforms introduced by Dr. Hooker in 1855. Those re¬ 
forms, however, would have lost much of their effect had 
we remained confined to our old quarters in Soho Square. 
Cramped for space in those obscure and clingy rooms, it 
required a strong devotion to science to induce an ade¬ 
quate attendance at our meetings ; and saddled with a 
heavy rent, we could neither purchase books for our 
library nor find room on our shelves for those presented 
to us. 

In the spring of 18567 however, an opening was made 
for our obtaining rooms m Burlington House. I was then 
on the Council, and joined heartily in the conviction of 
the importance of availing ourselves of the opportunity, 
notwithstanding the heavy expense it might entail, which 
I felt confident we could cover by a subscription amongst 
our fellows. Our President undertook the preliminary 
negotiations, and at the meeting of our Council on 
June n a letter was officially communicated to us ad¬ 
dressed by the Secretary of the Treasury to the Presi¬ 
dent of the Royal Society, allowing the temporary loca¬ 
tion in Burlington House of the Linncan and Chemical 
Societies with the Royal Society, upon certain conditions ; 
those Which affected us being, that the Royal Society 
ihOttld be put in possession of the main building of Bur¬ 
lington House on the understanding that they would, in 
Communication with the Linnean and Chemical Societies, 

* assign suitable accommodation thereinfor those bodies, and 
that the Fellows of the three societies should have mutual 
■access to their three libraries for purposes of reference. 
Our Society /at a special general meeting held on the 17th 
M the same month, authorised the Council to take the 
n$2e$$ary steps for carrying out the proposal of the 


Government, and in the following February 1857 the 
Royal Society assigned to us the rooms which we have 
since occupied under the above conditions, A subscrip¬ 
tion was organised which ultimately amounted to nearly 
1, 100/., sufficient to defray all expenses of parting with 
our old rooms and fitting up the new ones, with a very 
small surplus, which was carried to the general account. 
In the same month of February I was associated with 
our then active and zealous President and Secretary, and 
with Mr. Wilson Saunders as a Removal Committee, and 
on Tuesday June 2 the Society was enabled for the first 
time to meet in their new rooms. 

Our position, however, although so great an improve¬ 
ment upon Soho Square, was not yet quite satisfactory. 
It was provisional only, and under the wing, as it were, of 
the Royal Society, and liable at any time to be exchanged 
for a worse or a better one as the case might turn out. 
This uncertainty is now removed. The Government, 
rightly understanding the relations which ought to prevail 
with the scientific societies judged to be deserving of their 
support, obtained from Parliament adequate means for 
providing ample accommodation to the six societies here 
located, without reserving any right of interference with 
or control over their scientific operations. Thus our new 
quarters have assumed a permanent and independent 
character, the rooms have been built and fitted tip ex¬ 
pressly for [our Society, and, having followed out all the 
arrangements, I feel bound to acknowledge the effective 
manner in which the liberal intentions of Government 
have been promoted and carried out in detail by the 
architects, Mr. Barry and the late Mr. Bankes. When 
the plans for the new building were first being prepared, 
some six or seven years since, we were applied to for par¬ 
ticulars of the accommodation we should require for our 
library and meetings, for the transaction of the business 
of the Society and for the residence of our librarian and 
porter. We were not consulted, it is true, about the 
general arrangements in relation to the other societies, 
and we have to regret the cessation of that close juxta¬ 
position and intimate intercourse with the Royal Society 
which was so agreeable to us, but in all other respects our 
requisitions were fully complied with in the plans prepared 
and sent to us for approval, and the only alteration since 
made has been the curtailment of a portion ot the base¬ 
ment premises in favour of the post-office, which rather 
inconveniently limits the stowage room for our stock of 
Transactions. With this sole exception we have the space 
we asked tor, and the bookshelves and such other fittings 
as have been provided by Government have been worked 
out in the most satisfactory manner. 

Our removal here has necessarily been attended with 
considerable expense, the precise amount of which can¬ 
not yet be calculated, but it will probably exceed 600I, 
The Council have, however, not thought it necessary to 
call for any special subscription. The investments made 
during the past year have been partially with a view to 
the present occasion, and the gradually increasing sale of 
our publications and general appreciation of the value of 
our labours has been so far adding to our receipts that we 
closed last session with a much larger balance in hand 
than usual, and we hope to clear ourselves of the liabilities 
we are incurring, without reducing our invested funds 
much below 2000/. At the same time, we must not con¬ 
ceal from ourselves that we shall be called upon for a 
considerable increase in our expenditure. Our enlarged 
accommodation, combined with high prices, will add 
much to our household expenses. We are threatened 
with a repeal of the Act which exempts us from parochial 
rates. Nearly the whole of our library having within the 
last three weeks passed through my hands, I have become 
convinced that it will require a large outlay in binding, 
as well as in filling up gaps to render it really efficient. 
And, above all, we must bear in mind that the chief 
means we have of promoting the scientific objects for 
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which we are associated, the only way in which we can 
render them available to our numerous Fellows resident 
incur colonies, is through our publications* and heavy as 
have been of late years our printer's and artists' bills, 
they will and might to become heavier and heavier Still 
To render fully available the assistance we have received 
from Government, we require continued and increased 
support from our Fellows, and from the scientific public. 
We reckon already among our Fellows the great majority 
of those who have acquired a name in zoology, or botany, 
and I sincerely hope that all men of means who take a 
sincere interest in biological pursuits will think it a 

S lcasure as well as a duty to contribute directly or in- 
irectly to the support of the Linnean Society of 
London. 

With regard to future arrangements in -the new phases 
of life into which the Society has entered, the Council 
has kept in view three great objects, the endeavour to 
render our Meetings attractive, the extended usefulness 
of our library, and the steady maintenance of our publi¬ 
cations. On meeting-nights the library will be open at 
7 o'clock, the chair will be taken in the meeting-room 
at 8 o'clock, as at present, and after the meeting the 
Fellows will adjourn to tea in the Council Room upstairs, 
opposite to, and in direct communication with the library. 
The extended shelf-room in the library has enabled a 
classification of the books which will render those most 
frequently consulted much more readily accessible than 
heretofore; and as evidence that there is no relaxation 
in our publishing department, I have to announce that 
besides the two numbers of our J oumal, one in Zoology, 
and the other in Botany, which have been sent out since 
pur last meeting, two new parts of our Transactions are in 
the course of delivery, the concluding one of Volume 
XXVIII,, and the second of Col. Grant's Volume XXIX. 
The first part of Volume XXX. is in the printer’s hands. 
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INAUGURATION OF THE CHEMICAL SO¬ 
CIETY'S NEW ROOMS 

O N Thursday night last the Chemical Society met for 
the first time in the new apartments assigned to it 
in the right-hand front wing of Burlington House. The 
event was a notable one, and it is not often that such an 
, occasion happens to the president of a hard-working body 
of scientific men as last Thursday fell to the lot of Dr, 
Odling when he rose to welcome the fellows to their new 
home, and he might well feel it his duty to break for once 
the tradition which imposes silence on the president on the 
first night of the session. 

Dr. Odling accordingly rose and proceeded to bid them 
welcome to the new rooms, and then to give in a few 
words a general statement oi what had been done in rela¬ 
tion to the taking possession of them by the society. This 
it seems had been by no means an easy matter, as but 
a few days back the society was still in its old quarters 
without a book of its library moved* and the present 
apartments were in a damp and generally unfinished state. 

Thanks, however, to the exertions of the Council and 
especially of the Junior Secretary (Dr. Russell), who were 
most kindly met and aided in their endeavours by Mr. 
Barry (the architect) and the Clerk of the Works; the 
new rooms were got into a habitable condition, the books 
in great part placed in their cases, and the rueeting-room 
provided with seats in time for the firjt meeting of the 
session. 

The rooms in question at present in use consist of the 
library, a noble room on the second floor, well capable of 
balding the books of the society for some time to come. 
That for meetings, below the library and overlooking 
Piccadilly, is capable of seating nearly twice the number 
of listeners that could be provided for in the old quarters* 
The seats, however, are somewhat crowded, and though 


therppmisprori^srift _ 7 ,._. 

derable noise from me street. The 

out hopes of a wooden or asphalt pavement befog W T . 

long laid down in front of the building, and we hope apetet 
of such importance will not long be neglected by the aufiid*, 
rides. The most noticeable point, however^ is a laboihtdrjji 
placed on the right-hand side of the meeting-room and 
opening into it with double doors immediately behind 
the lecture-table. This, though at present not quite 
ready for use, is supplied with every fitting of a good 
laboratory, and will shortly be provided with the nechsj- 


sary apparatus and re-agents. According to the pres 
“ whatever may be its subsequent use, it is intended at 
sent to place it at the disposal of those authors who 
may wish to illustrate their papers with experiments,” 
We do not know whether the words of the president 
imply an intention on the part of the society to aid re* 
search by granting the use of its laboratory in such cases 
as it may think deserving, but in any case the society 
deserves the thanks of every scientific man for so admir¬ 
able an innovation as a room for the preparation of expe¬ 
riments. 

Dr. Odling in his speech alluded to the il childish plea¬ 
sure, childish in its earnestness and simplicity,” with 
which a chemist looks upon a new experiment We 
quite a^rce with him as to the fact of its existence, but 
we think that this desire to see answers a far higher pur¬ 
pose than that of mere pleasure. The science of the 
chemist is essentially a science in which, to quote a 
popular phrase, “seeing is believing," and nothing can be 
more wearisome than the constant repetition of the de¬ 
scription of reactions, or the recounting of qualitative or 
quantitative results unenlivened by a single experiment. 
Such descriptions quite fail to lay hold upon the mind, 
except at the expense of a wearisome strain, and the con¬ 
sequence is that many a valuable paper loses half or aft 
its effect when read (which should be to raise discussion), 
simply because in an attempt to describe facts the author 
loses sight of the necessity of succinctly generalising 
therefrom. , 

In the meantime what have the other societies affected 
by the changes in Piccadilly been doing to proviso fp i 
the experimental illustration of papers? ana especially 
what has the Royal Society done m the direction to which 
we have alluded ? We are informed on the best authority 
—nothing! The room* >of the latter consist as did the : 
temporary ones, simply of those requisite for the accomo¬ 
dation of the library and for the reading of papers. Now, 
is the Chemical Society right ? If so ‘the Royal Society' 
is wrong. It has not done all when it has provided com 4 
fortable reading-rooms for its members, and a place 
where its secretaries can read the papers to a few siteiit 
Fellows who are sparsely scattered over the benches. Th|i 
reading and publication of papers is not all that a grgjj&■ 
and wealthy society can or ought to do fbr the 
vancement of science. Why should its laboratories hot earn) 
as well as its library ? 

There is no reason why the meetings ' of 
societies instead of being, as some of them not* m&t 
dull reunions only attended by the Fellow* a* a 
duty, should not be made more useful to men of scf rr i; 
What could be better than to see them attends 
the more advanced of the younger student* of $ J 

the meetings of the Chemical Society now very __ 

who might there see how the better known woricer* 
monstrate their discoveries, and how their pap$ 
examined and discussed. Unless some attempt is 
to give the other societies in greater grasp over * 
ral classes of workers to which they more direct 
they will infallibly lose the guiding power 
hitherto had. and the advantages conferred “ 
nisation in toe propagation of scientific kfi 

lost. It behove* the Itoysift Society in __ _ 

the way to the others in following & the steps takieii 




1 , If it does not do so, 

be left behind, it must soon see many 
df tjse most important papers sent to the Chemical or to 
the other societies as may choose to provide the 
vffl&ati* of properly illustrating them. 

J; j; 5 || may oe urged that if papers are to be experimentally 
ffluatrated, ail cannot possibly be read. We can only say 
honauch the better. Why should not a society’s council 
exercise a wise discretion, and relegate some classes of 
paper* at once to the “Journal/’the proper place for 
manf a mass of numerical data now perforce reaa, but of 
wbidh discussion is impossible ? 

F.C. S. 


NOTES 

Wjs regret to announce the death, on the loth inst, of Mr. 
B. F. Dtippa, F.R.S., well known for his numerous and impor¬ 
tant researches in organic chemistry. He was educated at Cam¬ 
bridge, and was afterwards, in the year 1857, a pupil in the 
Royal College of Chemistry. Within a period of eleven years 
he published, partly alone and partly in conjunction with Mr. 
W. H. Perkin and Dr. Frankland, no less than twenty papers, 
most of which appeared in the Transactions and Proceed mgs of 
the Royal Society. The most important of these researches re¬ 
lated to the action of bromine and iodine on acetic acid, the 
artificial production of tartaric acid, the formation of organic 
compounds containing mercury, and the synthetical production of 
numerous acids of the fatty and acrylic series. Mr. Duppa was 
elected a Fellow of the Royal Society in 1867. Being a man of 
independent means, he never applied for, nor held, any scientific 
appointment, but formed one of that small band of enthusiastic 
and disinterested amateur workers of whom England may justly 
feel,proud, and to whom she is so much indebted for a very 
large proportion of the contributions which she has made to the 
progress of science. 

Mr. MrrcUELb, of Old Bond .Street, is, we believe, about to 
publish a portrait of the late Dr. Bence Jones, engraved by Holl 
from the beautiful drawing by Mr. George Richmond, R.A. 

The following awards have been made by the French Geo¬ 
graphical Society -2,000 francs to M. Doumaux-Duper^, who 
fcO# just set out for Timbuctoo; this gentleman has also re¬ 
ceived a similar sum from the Minister of Public Instruction; ! 
0,000 fr. to M. Francis Gamier, to aid him in his explorations 
along the Blue River in China, and which have Yun-nan and 
ttbet for their objects; r,5oofr. to MM. Marche and Com- 
pi&gue, who have already proceeded a considerable distance 
l^oug the course of the Ogowe with the design of penetrating as 
■./fair ** the great African lakes, and joining Livingstone. 

TRE subject for the Le Bas Prize (Cambridge) for the present 
yj^ar is “ The Respective Functions of Science and Literature in 
Candidates must be graduates of the University 
more than three years’ standing from their first degree 
^beh'the essays are sent in, which date is fixed before the end 
of the Easter Term, 1874. The essays must each bear some 
jnotto, and be accompanied by a sealed paper bearing the 
sememotto, and enclosing the name of the candidate and that | 
aollej^ The successful candidate is required to publish | 
at his own expense, 

TrBbner ani> Co. will publish, in about ten days, 
i^'Oewge Henry Lewes’ new work, entitled “ Problems of 

■ •, 

reference to the paragraph in last week’s Nature on 1 
”^|^®*C0very.of .the conversion of spherical into plane motion, ] 
,# I feel it,an act of simple justice to 
.that'I fthould never have hit upon the instru- 
Si^t'':Whkh; effects .this, had it not been for the previous, 


wholly original and unexpected, discovery made nine years 
ago, by M. Peaucillier, of the conversion of circular into recti¬ 
linear mot km, with which I was recently made acquainted by 
M. TchebicheflT, and which seems to have been little noticed in 
the discoverer’s own country, and to have remained wholly un¬ 
known in this. M. Peaucillier has succeeded by the most simple 
means in solving a kinematical problem which had baffled the 
attempts of all mechanicians, from our James Watts downwards, 
to accomplish, and a simple Captain of Engineers in the 
French army lias actually accomplished by a stroke of inspiration 
the mathematical solution of a question which many of the 
most profound and sagacious mathematicians of the age have 
been long labouring, but necessarily (as it is now obvious) in 
vain, to prove to admit of none. The conversion of circular into 
rectilinear motion before M. PeaucillieFs discovery was gradually 
growing to be classed in the same category of questions as the 
quadrature of the circle, and by a great number of mathema¬ 
ticians was actually deemed to be equally impossible in the 
nature of things. A working model of Peaucillier’s machine 
constructed by my friend M. Garcia, the brother of Malebran 
and the inventor of the laryngoscope, is in my possession at the 
Athcmcum Club, and several copies of it have been already made 
by its admirers, which term comprises all who have seen 
it. The wonderfully fertile kinematic and mathematical results 
which I have succeeded in educing from the simple conception 
involved in this machine may form the subject of another com¬ 
munication to Nature, w 

Prof. Jelinek, of Vienna, writes us that the death 
of Prof. Donati is the only unhappy event connected 
with the Meteorological Congress of Vienna, which in all 
other respects hAs prove d successful. The fact of all countries 
of Europe (France exce pted) and the United States of North 
America l>emg represented at the Congres s, and the conciliatory 
spirit in which all the proceedings were held, the general desire 
to arrive at an uniform system of observation and publication 
make us hope, he thinks, that further decisive steps in this direction 
will be taken. The Congress kns expressed the wish, that an¬ 
other Congress of Meteorologists shall meet in three years, and 
it has appointed a permanent Committee under Prof. Ruys 
Ballot of Utrecht, as President, and with Prof. Bruhns of Leipzig, 
Canloni of Pavia, Jelinek of Vienna, Mohh of Christiana, Direc¬ 
tor Scott of London, and Director Wild of St. Petersburg, as 
members to prepare the solution of certain questions especially 
relative to the best form of publishing meteorological observa¬ 
tions and to the extension of the existing system of mete¬ 
orological observations. The permanent Committee has been 
also charged with the preparatory steps towards the con¬ 
vocation of a second Maritime Conference (the first having been 
held at Brussels in 1853). There will be three editions of the 
proceedings of the Congress, The one German, the other 
French, the third under the care of Mr. Robert Scott, in English. 

Rather an unusual incident has recently occurred in the 
Belgian Academy of Sciences about which, according to the 
two gentlemen most concerned, erroneous statements have been 
made in the Belgian papers and La Revue Scientifiqm . The 
common statement is that at the stance of June 7 last M. E. 
van Benedeu, son of the well-known Professor of Zoology at the 
Catholic University of Louvain, and himself Professor of Zoology 
at Liege, by appointment of the present Catholic Ministry, read 
a paper on the results of a voyage which he had recently made 
to Brazil and La Plata, Speaking of the difficulty of obtaining a 
dolphin on account of the superstitions of the Brazilian fisher¬ 
men, he is reported to have referred to the ancient belief in 
Europe that dolphins were in the halrit of bringing dead bodies 
on shore, and to have said, “ The fable of Jonah is an embodi¬ 
ment df this belief.” Thereupon, it is said, M. Gilbert, Professor 
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a letter to M. Quetelet, the secretary, protested 
against the expression being allowed to pass (tncensured, as it 
pros a violation of their religious convictions, and an infringement 
of the traditional law of the Academy, that nothing be said to hurt 
the religious convictions of any member. At the next meeting 
of the Academy, October if, M. Gilbert insisted on this not® 
being read, but by the vote ot the Academy the order of the 
day was at once proceeded with, Thereupon the two aggrieved 
professors felt called upon to resign their connection with the 
Academy. The real facts of the case are stated by MM. Gilbert ! 
and Henry in a long communication to the last number of the 
Revue Scimtifique , from which it appears that the reference to 
“the fable of Jonah” was not in the paper at all as originally 
read, but was added in a note to the paper when subsequently 
printed in. the Bulletin of the Academy. No doubt the two 
professors have a greater grievance than the irate Bishop Dupan- 
loup had in the admission to the French Academy of M. Littre; 
and no doubt it is well in all scientific discussions in a mixed j 
society to steer dear of “the religious difficulty” entirely, but 
after all it must seem to an outsider as if all this pother about 
** the fable of Jonah ” were a case of “ much ado about nothing. ” 

A MEETING of the local executive of the British Association 
was held on Monday, at Bradford, and the financial account, 
which was submitted, showed the total expenses of the late 
meeting in that town to amount to about 3,300/. The guarantee 
fund subscribed amounted to 5,200/. 

At a recent meeting of the Manchester Scientific Students’ 
Association at the Royal Institution, Mr. George C. Yates, 
F.S.A., exhibited a unique specimen of a Neolithic Flint Celt, 
or axe, which he had obtained at Holyhead a few weeks ago. 
The specimen, we believe, has been thoroughly authenticated, 
nnd Mr, Yates has consented to deposit it in the British 
Museum, 

A series of Birkbeck Scientific Lectures for the People was 
commenced last week at Leeds, by Mr. J. Norman Lockyer, 
F.R.S., to be continued by Dr. Carpenter, Mr. Minil, and Prof. 
Martin Duncan, till Christmas. \Ve believe tint the action of 
the Trustees in thus aiding the spread of scientific knowledge 
throughout the country will be attended with the best results. 

ON Tuesday last a deputation of the Harrow Vestry, repre¬ 
senting the residents, tradesmen, and other classes of the parish, 
had a second interview with the Governors of Marrow School, 
for the purpose of lodging and explaining thirty-six objections 
in detail to the proposed statutes for the government of the 
school. One point most justly insisted on by the deputation is 
the fact that John Lyon, the founder of the school, intended it 
mainly for the benefit of the parishioners of Harrow, whereas 
the Governors, like the Governors of others of our public schools, 
notorloudy throw every possible difficulty in the way of children 
of common parishioners reaping the benefit of the fund generously 
left for their education. The Governors try to silence the com¬ 
plainants with a pittance of 250/. a year to found a subordinate 
school. Wc hope the Harrow Vestry will not cease to agitate 
the matter, until they obtain all that rightly belongs to them. 

We have received a revised list of those who obtained Queen’s 
Medals at the Science and Art Examinations, May 1S73, 

A correspondent at Cannes, Fiance, informs us that on 
November 4, about 6 P. M., a beautiful and distinct, though 
faint, lunar rainbow was seen there, which lasted a quarter of an 
hour, and then suddenly disappeared just as the first drops of 
rain were felt 

The forthcoming number of Feternunn’a Mttlicit ungen will 


contain an ■ article by Messrs, E. Hanefeni^.V^' 

the most 'recent discoveries 'in South-east Australia ,fy 
by a map in which these discoveries are embodied. >; 

Messrs. W. and A. 1 C Johnston have published a very me** 
ful war-map of the Gold Coast of Ashantoe and neighbott^hg 
countries, with a sketch-map of Guinea and a small map of the 
whole of Africa, all carefully disposed on ewe large sheet* 

For several winters past courses of lectures, Intended 
for the industrial classes, have been given on scientific subject 
in the Edinburgh Museum of Science and Art, by the professors 
of the University and other gentlemen eminent in their partied** 
lar departments. The charge for a course of six lecture.*, the 
number given on each subject, is only sixpence, and we believe 
the results have been extremely satisfactory. The following i% 
the programme for the present winter:—“Chemistry of the 
Common Metals,” by Prof. A. Crum Brown, M.D. ; “Physi¬ 
ology and Public Health,” hy Dr. John G. M'Kendrick, 
F.R.S.E. ; “ Cosmical Astronomy,” by Prof. Tait; “ The Car¬ 
boniferous Formation of Scotland,” by Mr. Janies Geikie, 
F.R.S.E. ; “Weather and Climate,” by Mr, Alex. Buchan, 
F.R.S.E. ; “The History of Commerce,” by Prof. W. B. 
Hodgson, LL.D. 

The same journal has the following details concerning the 
Italian Association of Men of Science :—Inaugurated in 1837 by 
the Grand Duke of Tuscany (twenty-five years before France 
had followed the parent movement in England), it fell under die 
ban of Pope and Bourbon alike, who saw in it the foster -mother 
of revolution. In spite of police restrictions and other proofs of 
the dislike with which it was viewed, its meetings gained in 
attractiveness every year till, in 1846, favoured by the early 
liberalism of Pio Nono and Charles Albert’s ill-will to Austria, 
it celebrated the centenary of Balilla’s throwing off the German 
yoke in the Ligurian capital. Thanks to Piedmont, it outlived 
the reaction of 1848 ; and in 1859-60 it shared in the national 
jubilee it had assisted in consummating* Rome, proclaimed at 
the capital in 1861, was to be the scene of its reunion in 186a ; 
but the Vatican, countenanced by Austria and France, frustrated ‘ 
the attempt. The storming of the Porta Pia in 1870 rendered 
possible the long* cherished design, and, under the appropriate 
presidency of the venerable Count Mamiani, formerly Prime 
Minister of Pio Nono during his short constitutional reign, it met 
on the 20th ult. in the capital. One hundred and fifty was the 
muster of members—not a numerous one, but counting the meet 
distinguished statesmen and savatis in the kingdom. Donatt hod 
but lately fallen a victim to cholera, but his science was ode+ v 
quately represented by the Padre Secchi, who still clings to ; 
the Society of Je=us. 

We have received from Mr. D. Mackintosh a reprint of hif 1 :.*? 
article from the Quarterly Journal of the Geological Socuty, “ On 
the more remarkable Boulders of the North-west of England. 
and the Welsh Borders.” 

, : ■ , ‘.A 

' ' 11 & / 

The additions to the Zoological Society’s collection dUrb^t>' 
the past week include a Crab* eating Opossum (DiMphys cat#* 
ertvora) from the West Indies, presented by Mr. G. H. 
tayre ; a Common Parodoxure (paradoxurm typui) from 1 
presented by Mr. C. Maurer ; on Indian Jackal 
from Penang, presented by Mr. F. H. Fredericks; : three j 

Island Snakes {Corontlla fhoearum) presented by Rev. 

Fisk; a Lfttle Grebe {Podtteft British, presed^'^f' f >| 

Mr. H. P. Hensman; a Block Wallaby ( 

from N. S. Wales, 'purchased':; a Gaseile (Gazella 

Egypt, deposited; nil Axis Deer {Cervttf axk) and 

Deer {€, moluccmsls)^ bom in the Garden*. , f 




TERRESTRIAL 

^^J^TSCA t OF THE BAHAMA ISLANDS 

'' A 3f&FER on *kis has recently been communicated to 

.•**' 7 .$®' Lyceum of Natural History, New York, by Mr. 
Thomas Bland. 

.■ : The northern end of the Bahama group lies opposite southern 
Itoidvuttd from this point the islands stretch.off in a double 
i series, nearly parallel to the trend of Cuba and San Domingo, 
and terminate, properly, in the Turk's Island Bank, on which 
l$e the last and most easterly of the chain, which extends about 
600’miles, from within 70 miles of the coast of Florida to within 
too miles of that of San Domingo. 

Several banka are distinguishable, and the islands are gener¬ 
ally on the windward sides of these, never exceeding 200ft in 
hefckt end being almost universally environed with reefs or 
shelves of rock, which extend often to a considerable distance 
and usually terminate abruptly. 

The geological formation appears to resemble that of Bermuda ; 
their form and surface condition being largely due to prevailing 
wind# and currents, but also owing much, probably, to the con¬ 
figuration of the land on which the coral reefs were built up. 

Lieutenant Nelson speaks of the Bahamas as the Gulf Stream 
Delta; thrown down where the stream receives a check from 
the Atlantic on emerging from the Gulf of Mexico. 

In a communication to Nature, vol, vi. p. 262, Mr. Jones 
furnished evidence of the subsidence of the Bermudas. In exca¬ 
vation* made for the great dock c^. t there was found, at 46 ft, 
below low-water mark, a layer of red earth, containing remains 
of cedar trees, and resting on a bed of compact calcareous sand- 
Ltone. 

Mr. Bland examines the evidence afforded (as to subsidence), 
by the distribution of land shells on the Bahama Islands, The 
total number of species known is about 80. 

Judging from both operculates and inoperculates, the land- 
ghell fauna of the Bahamas is essentially West Indian, and that 
of the Great Bank (especially), closely allied to the Cuban fauna. 
Mr, Bland gives a list of inoperculate species common to the 
Bahamas, the adjacent continent, Bermuda, and certain of the 
West Indian Islands; winch shows in a marked manner the 
alUanoe referred to. 

The banks and islands of the Bahama chain diminish in size 
to the south-east, indicating greater subsidence in that direction. 
Similarly, the submerged Virgin Island bank, Sombrero and 
tile Anguilla bank, terminate the parallel West Indies chain 
/ eastward from Cuba ; and in Anguilla have been found remains 
7 , Of large extinct mammalia which must have inhabited at one 
a much more extensive area. 

The author criticises Dr. Cleve’s geological grouping of the 
stands north of Guadeloupe (in two groups, one comprising 
Bahamas, of post-pliocene date, another of the tertiary Eocene, 

1 Miocene, and Pliocene), and points out that the land shell fauna 
of Sabs, St Elista tins, St. Kitts and Nevis, of RedomU and 
z Montserrat, end of Barbadoes and Antigua, is, in common with 
tost of to islands to the south, to and inclusive of Trinidad, 
distinct from the fauna of the islands between and inclusive of 
the Bahamas and Cuba, and the Anguilla bank, on which are 
Afigutila, St Martin and St. Bartholomew. This well-defined 
Hue of separation must be considered in connection with the 
tot mu! present geological history of the islands. 

Dana traces jwiaUei Bauds of greater or less subsidence in the 
fooificOcean, ***d analogous conditions in the Atlantic; the 
tototor was probably, he says, “ much greater between 
l^orida and Cuba than in the Peninsula of Florida itself, and 
greater along the Caribbean Sea parallel with Cuba, as well as 
pto the Bahama reefs than in Cuba.” Recent soundings, 
Bland, confirm this view. 

SCIENTIFIC SERIALS 

to?* November.—In an article on “ The Results 

sjf frs toic Campaign, 1873,” it is shown that the right direc* 
Amtic Exploration has been unmistak«bly 5 idicat«l, 

. proofs have been afforded of thepracticaWW^ attaining 

; position by following that direction, aud additional 

•totatoto been accumulated against the route advocated by 
to>iists.“ These conclusions am rightly drawn 
■■■, wioeuftri molts obtained from mo /wan) 

>i■ ■XE&tJU frd» oSSShmUm* e™ 1 ** ««» 

mpumliv^y tmoucojlmM at- 
toxde.to 'too Spifetaigm dtatctioa by the Swedish Expo* 


dftton and that of Mr. Leigh Smith. ‘"The learned societies 
will be able to make their appeal to the Government with even 
stronger and more cogent arguments than were at their disposal 
in the end of last year ; while in the present Prime Minister and 
Chancellor of the Exchequer they have an old and staunch 
supporter of Arctic expeditions, and one who has studied their 
history and appreciated their uses.” There is a carefully con¬ 
structed map illustrative of Captain Markham's voyage m the 
Arctic* Other articles are, “On the Distribution ot Coal in 
China,*' by Baron von Richthofen; “ South American Progress M 
(Argentine Republic), by F. J, Rickard ; “Highways and Bye- 
ways of Naval History, the first of a series of articles by Mr. 
R. Lendali. 


Gaxetta Chimica Katiana , Pascicolo V, and VI.—The number 
commences with a paper on Santonin, by $. Cannizzaro and 
F. Sestini. Santoninic acid is described ; it is derived from 
santonin by the addition of one molecule of water to one of 
santonin. The addition is effected by acting on santonin by 
means of a warm aqueous alkaline solution. The formula of 
the acid is CijH #0 O^. — C 1B II 18 0 3 + II # O. The properties of 
the acids and its salts are described, and the action of nascent 
hydrogen on santonin is then considered.—New researches on 
benzylated phenol, by E, Paternb and M. Fileti,~On the 
chemical analysis of some wines grown in the Veronese province, 
by Prof G. Dal Sie. The wines in question seem to be some¬ 
what strong, the percentage (volume) of alcohol ranging from 
9‘4 to 16*4. Very voluminous tables of analyses are given.—A 
paper on the dry distillation of calcic formate, by A. Lieben and 
E, Patemb concludes the original portion of the number, which 
concludes with 155 pages of abstracts from foreign journals. 

Annalen der Chemic und Pharmacies Band 168, Heft 2 and 3, 
August 30.—The number commences with two papers from 
Prof. Bcilstein's laboratory. The first by W. Hemelian is on a 
new method of preparing the sulpho acids ; the method in ques¬ 
tion is a modification of that of Strecker. Dr. E. Wroblevsky 
communicates a paper on certain haloid derivatives of toluol; he 
describes a number of the meta-brora-toluol compounds, and also 
deals with the para-brom-toluols and the tri-brom-toluols.— 
The other papers are : On selenic acid and its salts, by Dr. v. 
Gerichten. He finds that the seieniates are all isomorphous 
with the corresponding sulphates, and the double salts also agree 
with the double sulphates.—On the action of tri-sulpho-carbonate 
and sulpho-carbammate of ammonium on aldehyde and acetone, 
by E. Mulder. A number of the compounds resulting from these 
reactions are described.—On a new mode of forming ortho- 
toluiiic acid, by R. Fittig and William Ramsay. On meta- 
toluic acid, by C. Boettinger and W. Ramsay.—On ethyl and 
di-ethyl-allyamine, by A. Rrnne, Ethyl-allylamine is isomeric with 
methyl crotonylamine, the two bodies having the formulae— 

( C 3 H 6 l CM 7 

N | C 3 H 6 and N j CH a respectively. 

The authorMescribes several of the salts of the former. Di-ethyl- 
l C 3 H fi 

allylamine N < C 3 H 6 is produced by the action of ethyl iodide 
( CyH s 

on allylamine. The author describes it and its hydrochlorate 
and platino-chloride.—Researches on the isomers of cresol with 
regard to their occurrence in coal tar, by M. S. Southworth. — 
Researches on sorbic acid by E. Kachel and R. Fittig.—The 
number concludes with a very lengthy paper on the actions oc¬ 
curring in the inner non-luminous flame of the Bunsen burner, 
by R, Blochmlnn. The author has collected and examined the 
gases from various parts of the flame, and the memoir is illus¬ 
trated with two plates showing the apparatus used, and the 
flames given by the burner under various treatments, and a 
diagram showing the percentages of C 0 2 and H* 0 , given by 
flames when burning, at various heights above the burner up to 
1 ao millimetres. 

SOCIETIES AND ACADEMIES ™ 

London 

Zoological Society, Nov. 4,— Prof. Newton, F.R.S., vice- 
president, in the chair, The Secretary read a report on the ad¬ 
ditions that had been made to the Society 1 * menagerie during 
the months of June, July, August, and September. Mr. G, 
Dawson Rowley exhibited a singular malformed variety 
of the Domestic Duck, and the Secretary a collection of fishes 
(containing six examples of Ceratodm fersteti) made by Mr. 


Ramsay* lit Queensland.—A communication wm read from 
Mr. J, B* Perrin, containing an account of the Myology 
M the Hoatczin {Opjstkocvmus cristatus ).— A communica¬ 
tion was read from Capt. R. Beavan, Bengal Staff Corps, 
containing a list of fishes met with in the River Ner- 
budda, in India,—A second communication from Capt. Beavan 
contained some remarks on certain difficulties involved in the 
acceptance of the Darwinian theory of evolution.—Acomrauni- 
cation was read from Mr. Montague R. Butler, containing de¬ 
scriptions of several new species of Diurnal Lepidoptera.—A 
communication was read from Mr. R. Swinhoe, H.B. M. Consul at 
Chefoo, on the Song-Jay of Northern China, with further notes 
on Chinese ornithology. —Mr. P. L. Sclater, F. R. S., exhibited and 
pointed out the characters of fourteen new species of birds col¬ 
lected by Signor Luigi Maria IP Albertis during his recent 
expedition into the interior of New Guinea,— A communica¬ 
tion was read from Prof. J. V. Barbom du Boca^e, on the 
Ground Horn hi 11 of Southern Africa —Bnceros carunculatus taper 
of Schlegel.— A second communication from Prof. Barboza du 
Bocage contained a note on the habitat of Euprepes cortei , 
Dum. et Bibr,— A communication was read from Surgeon- 
Major Francis Day, containing descriptions of new or little 
known Indian fishes.—Mr. R. B, Sharpe, read a paper de¬ 
scribing the contents of a collection of birds recently received 
from Mombas in Eastern Africa.—A second paper by Mr. R, 

B. Sharpe contained a list of a collection of birds from the River 
Congo.—Mr. G, B. Sowerby, iun., communicated the descrip¬ 
tions of eleven new species of shells.—A communication was 
read from Dr. J. E. Gray, F.R.S., on the skulls and alveolar 
surfaces of Land Tortoises, Testudinata. 

Linnean Society, Nov. 6.—Mr. G. Bentham, president, in 
the chair.—Before the commencement of proceedings, this being 
the first occasion of the meeting of the society in its new rooms 
in Burlington House, the president gave an address on the pre¬ 
sent relation of Government towards the learned societies, which 
will be found elsewhere.—A resolution was then proposed by 
Dr. Hooker, seconded by Mr. Gwyn Jeffreys, and carried 
unanimously, recognising the obligations ottbe Linnean Society 
towards the Government for the handsome accommodation now 
for the first time provided independently for it.—On Jiydnora 
americam, by Dr. J. D. Hooker. In his monograph of the 
Rafflesiacea* in I>e Candolle’s “ Prodromus/’ Dr. Hooker had 
thrown some doubt on the correctness of De Bary’s de¬ 
scription Hyduora , and on the dose affinity which he 
traced between it and Prosobanche. Further investigation has, 
however, amply coufirmed the accuracy of De Bary’s description. 
A very great difficulty is presented, from the point of view of 
the theory of evolution, in the occurrence of two species of this 
genus, one in South Africa and one in South America, so closely 
resembling one another In every point of their structure, and 
both root-parasites, that it is impossible to look upon them 
otherwise than as very nearly related. The only possible con¬ 
nection between them would appear to be through Cytinus, 
another nearly allied genus of root-parasites, species of which are 
natives both of South Africa and of South and North America. 

Chemical Society, Nov. 6.—Dr. Odling, F. R.S., presi¬ 
dent, in the chair.—The president delivered a short address, 
to which we refer elsewhere, congratulating the Fellows on 
taking possession of their new rooms in Burlington House, 
A paper was then read by Mr. David Howard on the 
optical properties of some modifications of the cinchona 
alkaloids, being an elaborate investigation of the variations 
in the rotatory powers of this class of bodies when examined 
by the polarimeter. The other communications were—a preli¬ 
minary notice on the oils of wormwood and citronclla, by Dr. 

C. R. A. Wright; on the estimation of nitrates in potable 
waters, by Mr. W. F. Donkin; and a note on the action of 
iodine trichloride upon carbon disulphide, by Mr. J. B. Hannay. 

Royal Microscopical Society, Nov, 5,—Chas. Brooke, 
F.R.S., president, in the chair. A paper by the Rev. W. H* 
DaUinger was read, describing some further researches made by 
himself and Dr. Drysdale on the development of certain monads, 
in the course of which they had been able to trace the life-his¬ 
tory of a species, although in their earliest stages these organisms 
were so minute as to require an objective of *V in. for their ob¬ 
servation. A number of beautifully executed drawings accom¬ 
panied the paper.—Mr. Alfred Sanders read a paper on the art 
of photographing microscopic Objects, in which he described a 
simple and successful process of manipulation, and showed 
how the most satisfactory results might be obtained without the i 


read by Sr^S. J. Mclntim, ewdtlel ? Seine 
lus,” in which he minutely described a species found pWiii 
upon Obisium, and which he believed to be identical With 
Hypopus, described by Dujardin. Specimens both mounted 
and alive were exhibited under the Society's mlcrosbopoft^-rr 
Some photographs of Nmdada fyra and AmphipJtura pelU#uta t 
taken by Dr. J. J. Woodward, were also exhibited. 

Paris 

Academy of Sciences, November 3.—M. de Quahefageo, 
president, in the chain—The following papers were read i— 
An analysis and criticism of an “ Essay on the Constitution aid 
Origin of the Solar System, by M. Roche/' by M. Faye.—Ou, 
the mutual action of voltaic currents by M. Bertrand. On the 
verification of Baume’s hydrometer, by MM. Berthelot, CottUer, 
and A Almeida.—On certain calorimetric values and problem*, 
by M. Berthelot.—Observations of the solar protuberance* 4 «tf* 
ing the last six solar rotations (April 23 to October 2, 1873) with 
some consequences affecting the theory of the spots, by Father 
Secchi. In this paper Secchi continued his observation*, por¬ 
tions of which appeared in the first half of the year. The author 
again asserted that the spots are the product of eruption*, and ob¬ 
served that some metals were more opaque than others, Ap .» * 
sodium eruption gave a very black spot lie admitted, however, 
that some spots existed without eruptions.—Researches on the 
thermic effects accompanying the compression of liquids, by 
MM. Favre and Laurent.—MM. Morin and Phillips presented a 
report on M. GraefPs paper on the rtgimto f rivers and the effects of 
a multiple system of reservoirs.—Memoir on experimental terato¬ 
logy, by M. C. Dareste.—On a map of the world on a gnomonic 
projection, &c., by M. B. de Chancourtois.—The following 
papers were presented to the Academy :—Observations on M, 
Dubois' paper on the influence of refraction at the moment of 
contact of Venus with the Sun’s limb, by M. Oudeman*,— 0 n a 
new volatile saccharine matter extracted from Madagascar 
rubber, by M. Airne Girard.—On the cooling effects produced 
by the joint actions of capillarity and evaporation : Evaporation 
of carbonic disulphide on porous paper, by M. C. Decharme.— 
Origin and formation of the dental follicule in the mammiferse, 
by MM. Magitot ‘and Legros.—On capillary embolism and he* 
morrhagic imarctus, by M. Bouchut,—Observation* on M.Pellarin'i 
note on choleraic dejections as agents in the propagation of that 
disease, by M, H. Blanc.—On the different practical problem* 
of aerial navigation, by M. W. de Fouvielie,—On the formation 
of swellings on the rootlets of the vine, by M. Max. Cormt— 
Observations on M. Guerin Meneville’s suggestion that the Fhyl* 
loxera is a result of the vine disease.—Note on the best dimen¬ 
sions for electro-magnets, by M. Th. du Moncel—On a proeess 
for the preparation of active amylic alcohol, by M. J. A, Le Bel. 
—On the influence which certain gases exercise on the preser¬ 
vation of eggs, and on the influence of certain substances in the 
preservation of eggs, by Mr, C. Calvert.—On the metamorphtatt 
and physiological changeability of certain microphyte* under the 
influence of media and on the relation of these phenomena to tjh 
initial cause of fermentation, &c., by M. J. Duval—On the action 
of the respiratory apparatus after the opening of the thoracic cavity* 
by MM, Carlet and Strauss.—On the different properties arid ^ 
structures of the red and white muscle in rabbit* and in rayaby 
M. Ranvier.—On scurvy and its treatment, by M. Champouilkm. ; 
—On telluric intoxication, by M. L. Cohn.—On the calcareous 
spar of the green raarles of Chennev&re, by M. Stan. MeuftM 
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THURSDAY, NOVEMBER ao, 1873 


THE ARCTIC EXPEDITION OF 1874 

TpHE prospect of the Government being convinced of 
1 the propriety of despatching an Arctic Expedition, 
really seems to be brightening, We expressed some appre¬ 
hension, when the Royal Geographical Society addressed 
the late Chancellor of the Exchequer on the subject last 
year, that sufficient pains were not taken to have all 
branches of Science represented in the Deputation, and 
that, consequently, the importance of the results of Arctic 
Research had not been completely explained. There 
is ho cause for any such doubt on the present occasion. 
The matter has been most carefully and maturely con¬ 
sidered by a joint committee appointed by the Councils 
of the Royal and the Royal Geographical Societies, and 
consisting of representatives of various departments of 
Science as well as of the most eminent Arctic authorities. 

A memorandum has been drawn up, and submitted to 
the Council of the Royal Society, in which the scientific 
results to be obtained from the examination of the un¬ 
known area round the North Pole are set forth; the 
different sections having been prepared by men who are 
in the first rank as authorities in their particular depart¬ 
ments of study—namely, geography, hydrography, geodesy, 
physics, meteorology, geology, botany, zoology, and anthro¬ 
pology. The memorandum also includes a carefully 
prepared statement, drawn up by distinguished Arctic 
authorities of the practical aspects of the question, the 
composition of such an expedition, the precautions that 
,ebould be taken, and the best route. 

The Royal Society is a body which, from its high posi¬ 
tion and from its strong sense of responsibility, never 
thfces action without very careful and mature previous 
; Consideration. When this body once adopts a course on 
any question, the public can always feel satisfied that it 
has first received the closest attention, in all .its bearings, 
from men of the highest attainments. The memorandum 
of the Committee has been before the Council, and we 
ate able to announce that the value of the scientific re¬ 
ams to be derived from Arctic exploration has been 
teeQtgtrised, and that the Royal Society is prepared to 
represent to the Government the desirability of under¬ 
let discovery of the unknown region. 

"With the object of inducing the Government to under- 
a North Polar Expedition^ the Council of the Royal 
Society has appointed a deputation to represent their 
consisting of Dr. Hooker, the President-elect, 
^f^:;Nhxley, Profc Allman! Mr. Frestwich, Mr. Busk, 
and General Strachey, 

Association has also appointed a Com- 
fel^ si^ the same object. 

Geographical Society*will be represented 
Sir Bartle Frere, Sir Henry RawUnson, 
explorer, Sir George Back, and Admi- 
’ MiSheratd Osborn, 

' •v'ISte Chaihber of Commerce is also deeply 

^ - - v ^ ^ practical importance of discovery in 

a«a, sjad has drawn up a memorial td be 
to fhe Prime Minister, through the member, 
, m , 1 ™ w *«p^s 1 ;''Dandw to not only the principal 


whaling port of Great Britain, but is also the centre of a 
great and thriving industry, namely, the manufacture of 
jute, the growth of which employs millions of ryots in 
Bengal. Now, in the process of preparing the jute fibre, 
the use of animal oil is essential, so that the business of 
chasing whales and narwhals in the Arctic sea a is of the 
utmost importance to the cultivators of the Gangetic 
delta. One industry supports the other, and India, as well 
as Great Britain, has an interest in Arctic discovery. 
The Chamber of Commerce, considering the vast in¬ 
terests at stake, holds it to be most important that the 
unknown polar region should be explored, in order that a 
more complete knowledge may be acquired of the haunts 
migrations, numbers, and habits of the various oil- 
yielding animals. The Chamber also feels the advan¬ 
tages derived from Arctic expeditions by the best among 
the experienced mates and harpooners who obtain em¬ 
ployment, and indirectly by the whole seafaring popu¬ 
lation of the west coast of Scotland. Nor are the bold 
seamen and enterprising manufacturers of the northern 
ports, any more than the naval officers and men of science, 
indifferent to the old renown of their country, and to the 
immense advantages which are derived from voyages of 
discovery. 

The events of the last year have strengthened the 
arguments in favour of an Arctic Expedition. We believe 
that the despatch of a naval officer to Baffin’s Bay last 
spring was due to the forethought of Admiral Sherard 
Osborn. The choice was undoubtedly a fortunate one, 
for Captain Markham entered heart and soul into the 
spirit of the service on which he was employed. He 
studied the new system of ice navigation, and of handling 
powerful steamers in the ice with minute attention. He 
had the rescued crew of the Polaris on board for several 
months, and learned from Dr. Bessels and Mr. Chester 
all the particulars of their extraordinarily successful 
voyage. Nothing escaped him, and on his return he 
submitted a full and most valuable report. Thus the fact 
that a ship can pass up Smith Sound to 82° 16' N. with¬ 
out check of any description, unknown before, is now 
established, as well as the constant movement and drift 
of the ice in the strait leading to the unknown region. 
The revolution in. ice navigation, caused by the use of 
powerful steamers, is also more fully understood and 
appreciated through the report of Captain Markham. 

The deputation which is about to seek an interview 
with Mr. Gladstone and Mr. Goschen, is thus strength¬ 
ened with fresh arguments and with a more exact and 
complete statement of the objects of Arctic research. It 
will represent interests which cannot be neglected, and 
bodies whose individual opinions must needs carry great 
weight. There will be the Royal Society, the recognised 
adviser of the Government on all matters relating to 
Science; the Royal Geographical Society, the British 
Association, and the Dundee Chamber of Commerce 
representing the interests of a great industry and of the 
sea-faring population of Scotland. The navy will also 
be fully represented, and the leading Arctic authorities 
will be present, acting in perfect unanimity as regards the 
route to be taken and the work to be done* 

We believe that such a deputation must have consider¬ 
able influence on the decision of the Government, and 
that there is every prospect of sanction being given to 
*-■/ ■ * n ‘ 






wATtrkM 



the fitting out of a naval Arctic expedition in 1874. Mr* 
Goschen is, we have reason to think, now conversant with 
the subject, and, as the Minister whose duty it is to ad¬ 
vance and foster the interests of the British navy, it is 
Imposiblc that he can fail to see the advantages of Arctic 
service. He is supported., at the Admiralty, by Sir 
Alexander Milne, who has ever been friendly to such 
enterprises, and sensible of the excellent school for nnval 
men afforded by voyages of discovery j and by Admiral 
Richards, the hydrographer, whose sound judgment and 
great Arctic experience render his advice most valuable. 

The Prime Minister, with whom the decision will rest> 
is a statesman who well knows the general, as well as the 
scientific uses of Arctic enterprise. He formed one of 
that Ministry which despatched the last scientific expedi¬ 
tion to the Arctic Regions; and, as a member of the 
Select Committee of the House of Commons on Sir John 
Ross's case, he signed a report expressing his approval of 
Arctic voyages in the strongest terms—“ A public service 
is rendered to a maritime country, especially in times of 
peace, by deeds of daring, enterprise, and patient endur- 
ance of hardship, which excite the public sympathy and 
enlist the general feeling in favour of maritime adven¬ 
ture.” Such were, and we trust still are, the views of Mr. 
Gladstone with reference to the general uses of Arctic 
voyages of discovery. When to these general impres¬ 
sions are added a knowledge of the important scientific 
and practical results to be attained, the assurance that 
there is no undue risk, that the cost will be comparatively 
slight, and the good both to the navy and to mercantile 
interests incalculable, we cannot bring ourselves to believe 
that the decision of Mr. Gladstone will not be favourable 
to a renewal of Arctic research. 

LOCAL SCIENTIFIC SOCIETIES * 

It 

A LTOGETHER,so far as we have been able toascer- 
tain,t the number of existing local societies X which 
have for their main, or only as a part of their object the cul¬ 
ture of Science, that were established in the years between 
1781 and 1830, are only 22. We shall see that the increase 
since 1830 has been enormous, though the large majority 
of those established during the last forty-three years are 
of a much more simple kind, so far as organisation is 
concerned, than those established during the fonner 
period, have to a great extent a different object in view 
or rather accomplish the intellectual improvement of the 
members after a different fashion, and are, we think, 
thoroughly characteristic of the scientifically inquisitive 
and increasingly intelligent period during which they have 
been established. Not many " Literary and Philosophic 
cal Societies” have been established during the latter 
period, most of them being professedly devoted to study 
and research in Science, especially in natural history, in 
all or one of its branches, and a larga majority of them 
being Field Clubs, as those associations are called, the 
whole or pan of whose programme is to investigate the 
natural history (including botany, zoology, and geology) 
of particular districts, in combination sometimes with 

* Continued from vol. vui, p, 5*4, 

t We regret u» uy that none of the Ediubturgh Societiet have peen meet 
to forward u» information. 
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their archaeology. Indeed the last forty years mtght well 
be designated the era of field clubs. ; v . 

We have already mentioned the Northumberiand, 
ham, and Newcastle Natural History Society, established 
in 1829, which, although it has done some excellent field- 
club work, was not professedly established for this pur¬ 
pose. There can be no doubt that the first genuine field- 
club was the Berwickshire Naturalists 1 Club, founded 
September 21,1831, though Sir Walter Elliot traces 
true origin of field-clubs to an association of students, 
formed in 1823 at the University of Edinburgh, under the 
name of the Pliaian Society, for the advancement of the 
u study of natural history, antiquities, and the physical 
sciences in general.” They met weekly in the evening 
during the session, from November to July, for reading 
papers and discussions; and also, as the season advanced, 
made occasional excursions into the neighbouring country* 
The chief promoters of the scheme were three brothers 
named Baird, from Berwickshire; but John, the eldest, 
must be considered the founder. He drew up an elaborate 
code of laws in eighteen chapters, and, as the first presi¬ 
dent, made a statement of the proposed plan and objects 
of the society at their inaugural meeting on the 14th 
January 1823. Among the original members occur the 
names of James Hardie, J. Grant Malcolmson (both 
Indian geologists), and Dr. John Coldstream ; and, at a 
later period, those of Charles Darwin* (of Shrewsbury, 
1826), John Hutton Balfour (1827), and Hugh Falconer 
(1828), with others who have since become distinguished 
in the scientific and literary world. The latest notice of 
the society is the session of 1829-30, up to which time 
the Bairds, although they had left the University, 
appear as occasional contributors. 

N o doubt this Edinburgh Association had considerable in¬ 
fluence in originating the Berwickshire Club, for two Of the 
Bairds became parish ministers in Berwickshire, and it was 
they, along with their brother, the late Dr. WilUara Baird, 
of the British Museum, Dr t Johnstone, Dr. Embleton, ana 
four or five others, who met at Coldingham on the date 
above given, and drew up the plan of the Berwickshire Na¬ 
turalists' Club, “a term,” Sir W. Elliot remarks, “now first 
extended to a scientific body,” Its object was declared 
to be the “ investigation of die natural history of Berwick¬ 
shire and its vicinage f in reality its field extends over 
the whole of Berwickshire, Roxburghshire, and the north¬ 
east part of Northumberland, to the limits of the Tyne- 
side Club's district. The rules of the dab, as tO rates 
should be, are short, providing that the dub should hold 
no property, require no admission fee, and should meet, 
five times in the year at a place and hour to becommamf- 
cated to each member by the secretary, T^ua 
Berwickshire Club is a field-club pure and simple,ha*in$ 
unlike many other similar dubs, no winter 
the reading of papers, whatever papers are mad 
read after dinner on the days when excursions art 
At the first anniversary it numbered ^metnb^ r >j^^' ; 
1870, when Sir Walter EQfot gave bis ruldnsaa, 

249 members on the roll, indudittfc a few ladies, 
corresponding members, the last description faaving bedt 

* Tfatfim mu by hiw, *tttitWd *0* 

Flnstraf J* which btwuwamc** that k hi* dt>c»v«red " 
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* : <6i to admit intcUigcnt working-men,” though 
<Hstixuttion fthould be maintained in a 
body solely devoted to scientific research, we fail to see; 
surely Science at least is a common ground on which all 
classescan meet without a shadow of bitter class-feeiiog 
to mar the geniality of intercourse. The more that the 
higher tastes and recreations are common to all classes, 
the less room will there be for misunderstanding and bit* 
terness. If a working-man can pay the subscription— 
and the field-club subscription is usually small, and work¬ 
ing-men's wages are now unusually high—by all means 
W them be received on a common footing with the other 
members. Many of our best field-clubs are composed 
almost entirely of working-men, and every encourage¬ 
ment should be given to this class to join such clubs, for, 
morally and intellectually, we think they will reap more 
benefit from such associations than any other class. 

The Berwickshire Club continues to be one of the most 
efficient and productive in the country, the fruits of its 
excursions being contained in six goodly volumes, con¬ 
taining many valuable papers on the natural history and 
archaeology of its large district, and extensive and care¬ 
fully compiled lists of the existing and extinct fauna and 
fiOra. As the Berwickshire Club is the model after which, 
to tome extent, all succeeding field-clubs have been formed, 
we shall here give from Sir Walter Elliot's address, its 
simple and inexpensive method of conducting its field- 
days :—“ Arrangements are made with the railway com¬ 
panies for the issue of tickets on favourable terms. The 
members assemble at breakfast at 9.30, after which the 
programme of the day is explained, and any objects of 
interest procured since the last meeting are exhibited and 
described. At 11 the party proceeds on foot or by con¬ 
veyance to the points indicated, breaking into sections 
tor botanical, geological, or antiquarian research, and 
either meeting again at some convenient spot, or return¬ 
ing independently to dinner at 4 o'clock. The members 
present rarely exceed from 30 to 50, often fewer. Of 
course the hive contains a considerable proportion of 
dzw»es who rarely appear, ladies never. The distances 
are to great, the excursions so thoroughly directed to in¬ 
vestigation, that few but those intent on work attend. 
After a frugal repast, the staple of which is a fine salmon 
invariably sent from Berwick, papers are read and dis¬ 
cussed, and the members disperse according to the exi¬ 
gencies of their trains. The whole expenses of the day 
vary from tour to five shillings per head,” 

1st the decade between 1830 and 1840, other sixteen 
were formed, many of which, though not 
professedly field-clubs, have done, through individual 
members, good field*club work, as is testified by their 
Indication*, and have otherwise done much to promote 
the of Science in the neighbourhood. It was during 

thfcperiod that the Cornwall Polytechnic Society (already 
Feasance Natural History and Antiquarian 
<Wales* the,Ludlow 
JKfatotot History Society, and the West Riding Geological 
ais4%%toeh!tie Sodety, were formed* each of which, in 
v fashion, does good service to Science, 

keep the lamp of culture burning ia its 

^fli^dbw regular field-dub was instituted until neatly" 

the BerwteksWto 


Club, when a sort of offshoot of that Society was formed 
in 1846 in Newcastle-on-Tyne, under the title of the 
Tyneside Naturalists’ Field Club, which,“ guided by the 
experience of the parent club, at once assumed a perfect 
organisation.” The constitution was, however, somewhat 
amplified, a proviso being put in the rules that should 
assuredly have a place in the rules of every similar 
society in the kingdom. Its last rule, we think, worthy 
of all commendation and universal imitation*; it is as 
follows :— 

“ That the Club shall endeavour to discourage the prac¬ 
tice of removing rare plants from the localities of which 
they are characteristic, and of risking the extermination 
of rare birds and other animals by wanton persecution ; 
that the members be requested to use their influence with 
landowners and others, for the protection of the characteris¬ 
tic birds of the country, and to dispel the prejudices which 
are leading to their destruction ; and that consequently 
the rarer botanical specimens collected at the Field Meet¬ 
ings be chiefly such as can be gathered without disturbing 
the roots of the plants ; and that notes on the habits of 
birds be accumulated instead of specimens, by which our 
closet collections would be enriched only at the expense 
of nature's great museum out of doors. That in like 
manner the club shall endeavour to cultivate a fuller 
knowledge of the local antiquities, historical, popular, 
and idiomatic, and to promote a taste for carefully pre¬ 
serving the monuments of the past from wanton injury,” 

We have more than once recently in noticing the pro¬ 
ceedings of some societies, and it has been animadverted 
on in other quarters, referred to the pernicious practice 
of encouraging, by the offer of prizes for rare specimens, 
especially of plants, the extermination of the rare flora 
peculiar to certain districts. One of the prime duties of 
every local club should be the preservation of such rare 
specimens, the fact of whose existence is often of great 
value from a scientific point of view, and the destruction 
of which, by transference to a herbarium, can serve no 
good purpose whatever. The Tyneside Club is divided into 
six.sections, each charged with a special department for 
investigation ;—1, Mammalia and Ornithology ; 2, Am¬ 
phibia, Ichthyology, Radiata; 3, Mollusca, Crustacea, 
Zoophytes; 4, Entomology; 5, Botany; 6, Geology* 
This club holds meetings daring the winter in Newcastle. 
Up to 1864, it had published six volumes of very valuable 
Transactions. In that year an arrangement was come to 
whereby the members ('numbering 429), became associ¬ 
ates of the Northumberland, Durham, and Newcastle Na¬ 
tural History Society, already referred to. Thenceforth, as 
we have already said, the proceedings of the two bodies 
have been published conjointly under the title of “Na¬ 
tural History Transactions of Northumberland and 
Durham,” of which three volumes have been published. 
“The work of the Club,” Sir Walter Elliott says, “has 
been most conspicuous in zoology. It has the merit of 
publishing its lists and catalogues in a separate form for 
sale, so as to make them accessible to all inquirers” 

We cannot mention in detail the foundation of the 
swarm of field-clubs which have come into existence 
in the various parts of the country since 184 6y we can 
only allude very briefly to two of the most important* 
the Cottoswold and the Woolhope, the former an offshoot 
of the Berwickshire Club. The originators of the Cotton* 
wold Field Club, which, like the Tyneside Club, was 
started in iftfo woe Sir ThwhaaTancred (who had both 
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a mber of the Berwickahre Chib), Mr* T. B. Lloyd 
Raker (the well-known originator of the ** Reformatory 
System ”), Dr. Daubctiy, of Oxford, Hugh Strickland, and 
some others, who met “ at the Black Bull Inn, in Birdlip, 
a village on the summit of the Cotteswold range over¬ 
looking the vales of Gloucester and Worcester, about six 
miles south of Cheltenham, and seven south-west of Glou¬ 
cester.” There the club was inaugurated, Mr. Baker being 
elected the first president “ The labours of the club have 
been most conspicuous in geological investigation, for 
which the district offers such a rich field. Many of the 
members have, by their recorded observations, attained 
to high distinction. In the words of the president, ‘ It 
will Suffice to mention the names of Daubeny, Strickland, 
Woodward, Maskelyne, Wright, Moore, Buckman, Jones, 
Lycett, Brodie, Symonds, Maw, and Etheridge, all mem¬ 
bers of the club, to recall at once names of writers well 
known in the scientific annals of the county, and of whom 
some have by their works obtained a more than Euro¬ 
pean reputation/ ” 

The Woolhope Club, in Bedfordshire, whose publi¬ 
cations are also well known as among the most valuable 
of those of provincial societies, was formed in 1851, and 
derived its name from the mass of Silurian rocks described 
by Sir Roderick Murchison as the “ Woolhope Valley of 
Elevation/' This club and the Cotteswold have occa¬ 
sional joint field days, and their example is followed by 
several other societies, and might, we think, with advantage 
be followed much more extensively than it is. 

The Worcestershire Naturalists' Club originated in the 
same year as the Cotteswold, followed the year after by 
the Huddersfield Naturalists’ Society, and in 1849 by the 
Yorkshire Naturalists’ Club. Besides the four field-clubs 
mentioned, other six societies originated in this decade, 
most of them distinctly scientific, including the Torquay 
Natural History Society, the Bristol Microscopic Society, 
and the Isle of Wight Philosophical and Scientific So¬ 
ciety. 

In the decade between 1850 and i860, twenty-two 
local scientific societies were founded, of which six. 
teen are field-clubs, including such well-known names as 
the Woolhope, just mentioned, the London Geologists’ 
Association, the Liverpool Naturalists’ Field Society, the 
Bath Natural History and Antiquarian Field Club, and 
the Malvern Field Club. 

{To Be continued.) 


HARTWIG'S “SEA AND ITS WONDERS* 

The Sea and its living Wonders . A popular account of 
the Marvels of the Deep, and of the progress of Mari¬ 
time Discovery from the earliest ages to the present 
time. By Dr. G. Hartwig. Fourth edition, qnlarged 
and improved, with numerous woodcuts and eight 
chromoxylographic plates. (London Longmans, 1873.) 

N O other evidence is needed beyond the publication of 
the fourth edition of this work to prove the de¬ 
mand there is in Great Britain for this kind of literature, 
The leading public want to know what about the sea, and 
all that is in it; and, in their eagerness to know, they buy 
even such books as this. When will scientific men turn 
their attention towards teaching the public as far as it can 


be taught, in a correct, yet popuiar manner/the mdmwnt* 
of biological science? When they do the time&tfwh 
books as the one we must now notice will have phased 
away, and the resources of the great publishing firm who 
issue it will be engaged on more truly solid and Im¬ 
portant work. As an indication of what we mean, let us 
contrast the popular works of Hartwig or Figuier with 
Quatrefages’ “Souvenirs d’une Naturaliste/*or Gosse’s 
** Devonshire Rambles; ” or let the reader imagine wh|t 
a delightful work the one before us would have been if 
written by, say Huxley, Allman, Gunther, or Wyvitte 
Thomson. But to return to this volume, which consists 
of three parts ; (1) the Physical Geography of the Sea ; 
(2) the Inhabitants of the Sea; (3) the Progress of 
Maritime Discovery. The latter part commences with 
the maritime discoveries of the Phoenicians, and ends 
with a reference of sixteen lines in length to the numerous 
scientific voyages of circumnavigation of the present 
century. 

Before proceeding to very briefly notice Parts I. and II., 
we have to object most strongly to the woodcuts not being 
drawn to any scale ; thus, on page ioi the Rorqual is 
figured as rather smaller than the Herring, while, on the 
same page, and just above these figures, will be found a 
Whale Louse, and a Lepas represented as bigger than 
either. Surely figures like these must terribly mislead the 
ordinary reader, who, though he may possibly have some 
notion of the size of a herring, cannot be supposed to 
be aware of the dimensions of the whale’s parasites, 
Many of the woodcuts are very good* but several of them 
arc bad, and the majority of them are not seen in this 
volume for the first time ; this we would not so much eb* 
ject to if the woodcuts were selected to illustrate the text, 
and not, as is too often the casein this work, the text written 
so as to make some forced allusion to the woodcuts. 

Though the Dugong is illustrated by copying the 
woodcut from Tennent’s work on Ceylon, yet scarcely a 
word is to be found about it in the chapter on the Cetacea* 
The Tailor birds’ nest is figured on page 143, but no allu¬ 
sion whatever is made to it in the text. The great Auk is 
figured, and in the accompanying explanation is said to 
congregate in vast flocks on the rocky islets and head¬ 
lands of the Northern Coasts. Surely a little careful 
supervision would have prevented such mistakes as these 
occurring. But leaving the subject of the woodcuts, we 
come to consider the letterpress; and here, too, not only 
a more careful supervision, but some more acquaintance 
with the subject would have been desirable. Why, among 
the Fishes, should the Anchovy have five lines devoted to 
it, when not one word is to be found about that equalfy 
important little fish, the Sardine? and surely fc* 4 f 4 page 
would not have been too much to devote to thef interest¬ 
ing living wonder of the sea, the Whitebait It would 
an easy, but withal a useless task to point outothererrofs. 
of omission and commission among the other classes* 

Among the Corals and Sponges the author had enough 
to guide him, for he has borrowed wholesale the really ; 
beautiful woodcuts illustrating Prof Greene’s Manuals ; 
if he had borrowed equally largely from thek taxt, he 
would have made this the most trustworthy portion of his 
book. ■ . /-'■ ■ ■ 

No notice is taken of such important 
Rhitocriaus, or Brissinga, nor do we find 
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of such, strikingly beautiful ones as belong 
l EupiecteUa, Holtenia, &c,, though, indeed, 

- sfltneolluskm as made to these in the chapter on the geo¬ 
graphical distribution of marine life* But perhaps we 
hive said enough to show that while the subject of this 
work k a good one, it might easily have been treated by 
a writer more familiar with it in a better, a more original, 
and a more comprehensive manner. E. P. W. 


OUR BOOK SHELF 

The Theory of Evolution of Living Things . By Rev. 

G. Henslow. (Macmillan and Co.) 

Scientific men cannot but feel how false is the stimulus 
given to that form of literature of which the above-named 
work is an example. If considerable pecuniary reward 
is offered for the production of treatises in favour of any 
theory, or of the mutual compatibility of any two or more 
different doctrines, the work will undoubtedly be produced, 
however inaccurate the theory, or however dissimilar the 
doctrines. That mistaken enthusiasm which led to the 
production of the Bridgwater Treatises and the establish¬ 
ment of the Actonian Prize, has resulted in the publica¬ 
tion during the last year of two Actonian prize essays, the 
•former of which, by Mr. B. T. Lowne, we noticed on a 
previous occasion, whilst the latter is the one under 
consideration. The present author’s treatment of his 
subject is much that which would have been adopted 
by Paley if he had been living at the present day. Several 
previously accepted axioms are shown to be incompatible 
with the existing position of biological science, and their 
weakness is well brought forward. Other considerations 
of modern development are introduced, and it is in these 
that the difficulty of combining the two doctrines appears. 
For instance, the origin of moral evil is said to be “ the 
conscious abuse of means, instead of using them solely 
ftwr the ends for which they were designed." But on evo- 
lutionary principles, it can hardly be said that there are 
means for designed ends, because that peculiarity in an 
Otgftn which is of service is the only one retained, inso¬ 
much ihat if the delicate sensitiveness of the conjunctiva 
Of the eye were to prove of more value to the individual 
than Its sight, the power of vision would most probably 
become lost at the expense of the developing tactile 
organ. “ The continual effort of beings to arrive at 
mutual and beneficial adjustments " is said to be a great 
principle of nature ; does not the term u struggle for exist¬ 
ence" imply something very different from this ? Again, 

. that 44 animals and plants do not live where circumstances 
may be best suited to them, but where they can, or where 
other animals and plants will respectively let them live,” 
is quoted by the author as an instance of Nature falling 
: abort of that absolute degree of perfection which may be 
cmicetved fts possible; however, there Cannot be many 
yAo think a locality a suitable residence, in which they are 
tiled from taking up their abode, or perhaps entering, 
y the animals and plants which inhabit it. In other 
qes similar weaknesses may be found iff the argument 
hied. In one thing, Mr. Henslow has done great good : 

s shown that it is consistent with a full dogmatic 
5f, to bold opinions very different from those taught as 
1 theology some half century and more ago. 



LETTERS TO THE EDITOR 

dots not hold himself responsible for opinions expressed 
—r—to Ho notice is taken of anonymous 



f,,, 

■Kensington Musettfo 
' i:br see that ah eftetfve opposite 
^of the Ooverament to place the 



South Kensington Collections under the cohtrol of the fifty irre¬ 
sponsible Trustees of the British Museum. 

In common with many other naturalists I had always hoped 
that the national collections of natural history, when removed to 
the new buildings in South Kensington, would be freed from 
the rule of the Trustees and placed under a responsible 
director. The memorial of which I enclose a copy, and the re- 
publication of which would, I think, be opportune at the present 
juncture, will serve to show that I am by no means alone in 
believing that such a change would be beneficial to Science. 

It would seem, however, that the Government, so far from 
acceding to our views, have Tesolved to proceed in exactly the 
contrary direction, and to increase the power of the Trustees. 
I can only hope that we may succeed in preventing them from 
carrying this retrograde measure into effect. 

P. L. Sclater 

44, Elvaston Place Queen’s Gate, Nov. 17 

“ Copy of a Memorial presented to the Riqht Hon. the Chancellor 
of the Exchequer 

u To the Rt. Hon. the Chancellor of the Exchequer 

“ Sir,—It having been stated that the scientific men of the 
metropolis are, as a body, entirely opposed to the removal of 
the natural history collections from their present situation in the 
British Museum, wc, the undersigned Fellows of the Royal, 
Ltnnean, Geological, and Zoological Societies of London, beg 
leave to offer to you the following expression of our opinion upon 
the subject. 

“ We are of opinion that it is of fundamental importance to the 
progress of the natural sciences in this country, that the adminis¬ 
tration of the national natural history collections should be 
separated from that of the library and art collections, and placed 
under one officer, who should be immediately responsible to one 
of the Queen’s Ministers. 

“We regard the exact locality of the National Museum of 
Natural History as a question of comparatively minor import¬ 
ance, provided that it be conveniently accessible and within the 
metropolitan district. 

George Bkntham, F.R.S. 

William B. Carpenter, M.D., F.R.S. 

W. S. Dallas, F.L.S. 

Charles Darwin, F.R.S. 

F. Ducane Godman, F.L.S. 

T, H. Gurney, F.Z.S. 

' Edward Hamilton, M.D., F.L.S. 

Joseph D. Hooker, M.D., F.R.S. 

Thomas H. Huxley, F.R.S. 

John Kirk, F.L.S, 

Lilford, F.L.S. 

Alfred Newton, F.L S, 

W. Kitchen Parker, F.R.S. 

Andrew Ramsay, F.R.S, 

Arthur Russell, M.P. 

OsBERT S ALVIN, F.L.S. 

P. L. Sclater, F.ILS, 

G. Sclater-Booth, M.P. 

S. James A Salter, F.K.S, 

W. H, Simpson, F.Z.S. 

T. Emmkrson Tennrnt, F.R.S. 

Thomas Thomson, M.D., F.R.S. 

H. B. Tristram, F. L.S. 

Walden, F.L.S. 

Alfred R. Wallace, F.Z.S. 

'* London, May 14, *866 ” 

Deep-sea Soundings and Deep-sea Thermometers 

Will yea Allow me to reply to a letter from Messrs. Negrettl 
and Zambia that appeared m vol. viii. p. 5x9, in reference 
to my CaaeHa-M tiler Deep Sea Thermometer, in. which they 
accuse me end the late respected Dr. Miller of u plagiarism.” 

I presume, by this remark, that they intend to convey the 
idea Of their own introduction having been imitated, because 
they state oho that " their thermometer is identical in eveiy re# 
spec* except in she." Without venturing to trespass upon your 
valuable space by now going into more detail to prove the eon* 
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tra**, I will merely remark that if you, or any of your numerous 
readers who may feel interested in this subject, will favour me 
with a visit to my establishment, I shall be happy to give the 
fullest explanation as well as show the great difference existing 
between the two, will point out the cause of failure in their 
arrangement, and also the reason of the complete success of my 
own thermometer. 

Though perhaps it is unfortunate for your correspondents that 
their reference to Dr. Miller was not made during his lifetime, 
yet, admitting that he said he was no! aware of their arrange¬ 
ment, I must ask in all seriousness, What, had their thermometer 
accomplished to make any one acquainted with it ? 

Facts speak for themselves. Their arrangement still remains 
without result, whilst my thermometer, which has solved the 
reat problem of the true temperature of the sea even at its greatest 
epth», has been adopted not only by our own Government, but 
also by all the principal Governments and scientific authorities 
throughout the world. Louis I\ Casklla 

147 Holbom Bars, Nov, 3 


Squalus spinosus 

On the Qth inst. the fishermen of Durgati, in Helford Harbour, 
sent for me to look at a fish new to them, which had been caught 
(with a if/, hook) on the preceding night near its entrance. 
Congers had been numerous, but suddenly ceased to bite. The 
fish (a spinous shark) had been hooked in the corner of its 
mouth, out of the reach of its sharp teeth, had wound the line 
many times round its body, which was 7 ft. in length, and 30 in, 
in girth, being longer and more slender than one of which X sent 
a notice to the Royal Cornwall Institution 38 years ago. The 
back, sprinkled over with spines, was of a dark grey colour, the 
belly nearly white. It was a male fish. The lobes of the liver 
were 4 ft. in length. In the stomach was a partially digested 
dogfish, 2 ft. long. The upper lobe of the tail was muscular 
and long, perhaps to aid Us ground feeling, the lower lobe 
more marked than in Dr. A. Smith's drawing, as given by 
Yarrel, and entirely unlike that of the Filey Bay specimen. 
Twelve hours or more after its capture, when all external signs 
of life had disappeared, I was surprised to observe the regular 
pulsations of the heart. 

Prof. Huxley has not observed a correspondence between the 
mass and large convolutions of the brain of a porpoise and its 
intellectual power. 

Several years ago a herd of porpoises was scattered by a net, 
which I had got made, to enclose some of them. It was stiong 
enough to catch tigers if set in the straits of Singapore, across 
which they sometimes swim. The whole “sculle” was much 
alarmed, two were secured. I conclude that their companions 
retained a vivid remembrance of the sea-fight, as these cetacea, 
although frequent visitants in this harbour previously, and often 
watched for, were not seen in it again for two years or more. 

Trebah, Falmouth, Oct. 27 C. Fox 


Zodiacal Light 

It is a matter foT regret that with the magnificent pppor- 
tunities of investigating the character of the Zodiacal Light 
afforded to Maxwell Halt by His elevated position in Jamaica, he 
does not seem to have brought the powers of either the spectro¬ 
scope or polariscope to bear on it. 

I think the full importance of the inquiry is hardly appreciated 
by many. Taking the generally accepted theory of the light— 
that of a lens-shaped disc of luminous matter, with the sun for 
its centre and a diameter exceeding that of the earth’s orbit—its 
matter, lying as it does in the plane of the elliptic, actually con¬ 
nects us with the sun, and may be the medium through which the 
solar magnetic forces act upon our own. 

The intimate connection between solar outbursts, auroras, and 
terrestrial magnetism is an established fact 

To the aurora, the zodiacal light is by many conceived to be 
nearly allied, and I do not think the evidence hitherto adduced 
against this theory is at all conclusive. The remarkable wave of 
light seen by Maxwell Hall is strongly in favour of it; and 
though spectroscopic observations seem to point the other way, 
they are as yet so scanty in number that it would be as unfair to 
argue from them the want of connection between the two phe¬ 
nomena, as it would be to assert that the planets have no volcanic 
fires of their own because they only give us a reflected solar 
spectrum. 


Assume the zodiacal light to consist of solid particles of mat¬ 
ter—planet dust—shining by reflected light, and it is not difficult 
to imagine the aurora playing amongst these tiny worlds, each of 
which might have its own small magnetic system, swayed like our 
own by the master magnet, the sun. 

So far as my own experience goes I can see no objections to 
this assumption. Though I have seen the light very brilliant in 
both its branches, I have never yet found it to have a decided 
outline. Nor have I been able to trace it either east or west to 
180° from the sun. Granting that this can be done, however, the 
apparent vanishing point of the earth’s shadow lies comparatively 
near us, and far within this again is the point at which the shadow 
would subtend only a degree or two of arc, and at which it would 
be very hard to discern mid the feeble light of this portion of the 
zodiacal light; so that a slight extension of the diameter of the 
disc would remove any objection that might be raised under this 
head. 

Imagine one of Saturn’s moons revolving in an orbit within 
his belts, and fairly embedded in the matter, which, for the sake 
of the argument, we must assume to be illuminated by the planet. 
To inhabitants of that satellite each might would bring a pheno¬ 
menon closely resembling our zodiacal light, only far more bril¬ 
liant. At midnight two cones of light would taper upwards 
east and west, and meet overhear!. The brightest portion of each 
cone would be that along the axis and nearest the horizon. To¬ 
wards the summit and on the borders, where the line of sight 
would lie through less depths of matter, the light would gra¬ 
dually fade away, but from the satellite being embedded in the 
belt, the entire sky would be more or less luminous. 

Has it not been noticed on our earth that when the zodiacal 
light has been seen unusually bright, a lt phosphorescence ” of 
the sky was everywhere visible ? May this not arise from our 
solar belt in a somewhat similar manner? 

From my personal observations I sec no reason to give a 
lenticular form to the disc. Parallel faces would afford a per¬ 
spective such as the zodiacal light appears to me. 

I would urge observers who may be fortunately situated, not to 
neglect opportunities. So far as I am able I shall do my beat 
to aid the work of inquiry, and with the powerful instruments 
that Browning is forwarding me, placed at an elevation of more 
than 6,000 ft., under the dear skies of our Indian winter, I trust 
I fdiall be able to odd something to our knowledge of the 
zodiacal light. 

I should feel much indebted to any of your readers who 
would inform me which is the best adapted polariscope for such 
researches, and whose (amongst makers) speciality such instru¬ 
ments are. E. H, Pringle 

Camp Udapi, South Canara, Oct 3 

Cold Treatment of Gases 

Allow me to submit to your readers the following sketch o 
an apparatus for producing extreme cold, by which it might 
perhaps be practicable to liquefy or even solidify the elementary 
gases which have hitherto resisted the efforts of chemists. 

The gas to be operated on is compressed to any required 
degree by means of one cylinder, is cooled to the lowest conve¬ 
nient degree in the ordinary way, passes into an expansion 
cylinder with a properly arranged cut-off, where in expansion its 
temperature is still further lowered. From th# expansion cylinder 
it returns back to the compression cylinder, extracting the heat 
from tire counter current proceeding from the compression cylin¬ 
der, so that the latter will be always arriving at the expansion 
cylinder with a continually decreasing temperature. 

As out here 1 have no possible means of trying whether there 
is anything in this idea, I offer it to any of your readers who 
may feel disposed to try it. 

Graaff Remet College, Cape Colony, T. Guthrie 

July 19. 

‘The Relation of Man to the lce*9heet 

Mr. Tiddkman has shown for Yorkshire what 1 proved six 
years ago for the South of England in a paper in the Geological 
Magazine (vol. iv. p. 193), that glacial conditions have obtained 
in this country since its occupation by Palaeolithic man. Unfbr- 
tunately an attempt which I made to explain this coincidence 
between his result and mice in a letter to the same periodical in 
February last was rendered abortive by a clerical (or perhaps 
printer’s) error. 1 would press upon geologists to consider 
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whsther the point grooved is not that a glacial period has inter¬ 
vened since the times of Paleolithic man and the present, rather 
than that man existed in this country before the glacial epoch, 1 
think Mr. Tiddeman thinks as I do ; but I take the liberty ol 
stating this view more distinctly. O. Fisher 


Wave Motion 

In Nature, vol. viii. p. 506, Mr. Woodward has suggested a 
simple and ingenious illustration of wave motion. Could he, or 
any other correspondent, supply, or refer to, a popular expla¬ 
nation of the action of the particles upon each other, to which 
the propagation of the wave is due ? 

In the case of sound waves, the propagation is comparatively 
Simple, and is fully and clearly explained in Dr. Tyndall’s " Lec¬ 
tures on Sound,” and elsewhere. Helmholtz, in his “ Popular 
Lectures,” has figured the motion of the individual particle* of 
which a water wave is composed. And in Sir John Ilerschel's 

Familiar Lectures,” there is an elaborate and beautifal demon¬ 
stration of the motion of the particles of ether in plane and cir¬ 
cularly polarised light; but neither of these expositions appears 
to deal with the mode of propagation of the motion by which 
the wave is formed. 

On the other hand, Sir Charles Wheatstone’s ingenious model 
beautifully exemplifies the interaction of waves and their results. 
But here the waves are produced by the wooden wave forms 
introduced into the machine, the beads representing the particles 
remaining fixed in relation to each other. Neither, therefore, 
can this explain the manner and direction of the actual impact 
of each particle upon the adjacent one (beginning with those in 
contact with the source of motion itself), to which, combined 
with the tendency to yield in the direction of least resistance, the 
water wave must owe its form, and upon which the still more 
complicated conception of the light wave must ultimately de¬ 
pend. 

Could a reference be given to any practical explanation of this 
point, it would confer a benefit on many who are not competent 
to follow the subject into the higher mathematics. M. F. K. 

Sussex, Nov. 

Elementary Biology 

I, ALONG with many others, who are desirous of obtaining an 
Insight into Nature, would esteem it a great favour, and it would 
be of the greatest benefit to us, if any of your scientific readers 
would undertake to give through your columns a short account 
of the various low forms of life included under the elementary 
stage of biology of the Science and Art Department. They 
might give instruction os to where the various objects could be 
seen, how inspected, names of the best text-books for the 
students’ guidance, &c. 

By so doing, they would secure the praise of many who at 
present cannot find out the modes of studying such subjects. 

Hull, Nov. 8 Biolog v 

Black Rain and Dew Ponds 

Ca» any of your readers explain the cause of this pheno¬ 
menon ? On Thursday, tire 4th Sept., about 5 f.m,, in the village 
of Marlsford, in the valley of the Thames, near Wallingford, a 
Heavy storm of rain occurred : and. the water which fell in several 
parts of the village was found to be nearly black. It is described 
as being of such a colour os would be produced by mixing ink 
with water* Another of these black water showers fell during 
the night of the following Friday. 

Would any reader of Nature also kindly set forth the theory 
upon which the utility of the dew ponds, found in many of the 
highest points of the Berkshire Downs, rests. They are circular 
ponds made with considerable cate, and ate supposed to receive 
SO much dew as to supply all the water needed for the sheep in 
their neighbourhood through the driest summer. • 

Tiverton & Highton 



ALBANY HANCOCK 


’T'HE brief announcement by which some of our readers 
'* may have first learnt of the decease of one of our 
jmatest biologists is, in its simplicity, in singular har- 
moay with the life the dose of which it commemorates. 


The retrospect of so serene a career leaves little to the 
biographer, for its points seem marked rather by phases 
of study, as indicated by important scientific memoirs, 
than by incidents which the world regards as striking or 
noteworthy. 

Albany Hancock was born at N ewe as tie-on-Tyne 
on Christmas Eve, 1806. His father, Mr. John Han¬ 
cock, died some six year 3 later, and of the six little 
children thus left dependent on their mother, Albany 
was the third. He received a good education as times 
then went, and on leaving school was articled to a 
solicitor of good standing in Newcastle. Uncongenial 
as was the employment, he served his full term, passed 
the customary examinations in London, and even 
took an office in Newcastle with the view of esta¬ 
blishing himself in practice. But the occupation was 
irksome, and he gave it up ere long to join a manufactur¬ 
ing firm, and this in turn circumstances led him soon to 
abandon. The simple fact probably was that neither 
occupation permitted him to follow the bent of his inclina¬ 
tion, and that the desk and counting-house were alike dis¬ 
tasteful to a mind pre-engaged as was his by other cur¬ 
rents of thought. His early taste for natural history pur¬ 
suits was probably in part derived from the collections, 
chiefly conchological, formed by his father, who was in 
many ways a man of superior ability, and had been some¬ 
thing of a naturalist ; and association with the late Mr. 
Robertson and Mr. Wingate, the one a botanist, the other 
an ornithologist, of repute ; with the well-known Mr. Be¬ 
wick ; and above all with his near neighbour Mr. Alder g 
confirmed his inclination in this direction. He was. as a 
boy, clever with his fingers, and that manual dexterity 
which in later years served him so well when engaged 
with dissecting needle and pencil, exhibited itself in many 
Of the pursuits of his early life. 

The first mention we find of Mr. Hancock’s devotion to 
natural history is in Mr. Alder’s “ Catalogue of Land and 
Fresh-water shells,” published in 1830, in which the 
author handsomely acknowledges the obligations he is 
under to him and to Mr. John Thornhill “for the com¬ 
munication of many habitats observed during their active 
investigation of this as well as other branches of the 
natural hi story of the neighbourhood ” of Newcastle. His 
earliest appearance as an author seems to have been in 
connection with two short papers in the first volume of 
“ Jardine’s Magazine of Zoology and Botany,” published in 
1836, the one a “ Note on the Occurrence of Raniceps 
Irtfurcatus on the Northumberland Coast,” the other a 
“ Note on Fa/co rufifies , Regains ignicafiillus and Larus 
minutusP These notices were, comparatively speaking, 
of trifling significance, but they were the beginning of a 
long series of contributions to knowledge which only 
ceased when his last illness deprived him of the power of 
I continuous work. It is unnecessary here to enumerate 
I the successive memoirs that embody the results of his 
life's labour, A catalogue of the original papers of which 
he was author, or joint author, would extend to something 
over seventy titles. 

Early association with Mr. Alder in the study of the 
mollusca led to the production between the years 1845 
and 1855 of their magnificent “ Monograph of the British 
Nudibranchlatc Mollusca,” which may still be taken as a 
standard of excellence amongst such publications. Many 
of Mr. Hancock’s earlier papers were devoted to the elu¬ 
cidation of the boring apparatus of the mollusca, and 
these were followed by similar researches respecting the 
excavating power of a group of sponges ( Cliona and allied 
genera) which until that time had been but little known 
or understood. 

As an anatomist—and after all it was his large know¬ 
ledge of minute anatomy and infinite skill in dissection 
that gave its especial value to most 6f his work—he was, 
perhaps, best known by his elaborate memoir on the 
Organisation of the Brackiopoda, published in the Philo* 
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sophical Transactions for 1857 ; but many other papers of 
the same thorough and original character proceeded from 
his pen. Amongst them will be remembered the fol¬ 
lowing “ On the Olfactory Apparatus in the Bullidae w 
(1852 ); “ On the Nervous Systems of Ommastrepkes 
todarus ” (1852) ; “ On the Anatomy and Physiology of 
the Dibranchiate Cephalopoda” (i 860 ; u On the Struc¬ 
ture and Homologies of the Renal Organ in the Nudi- 
branchlate Mollusca” (*863); “On the Anatomy of 
Doridopsis ” (1865) ; “On the Anatomy and Physiology 
of the Tunicata ” (1867). 

For some years previous to his death Mr. Hancock had 
devoted much attention to the fish of the Carboniferous 
period, and in conjunction firstly with Mr. T. Atthey, 
whose fine collection afforded ample material for the pur¬ 
pose, and subsequently with Mr. Howse, published a series 
of fifteen papers on these coal-measure fossils. 

The promised Monograph of the British Tunicata, 
preparations for which had made some progress even 
before the death of Mr. Alder, had occupied much of his 
time ; and though probably still unfinished, it may be 
hoped that the results of his investigations are so far 
complete in themselves, that the work, as far as it has 
gone, may be saved to science. A supplement to the 
Monograph of Nudibranchiate Mollusca had been a 
matter long on his mind, but one that he had never been 
able to devote himself to realising, beyond the collection 
of materials. 

Allusion has been made to Mr. Alder, Mr. Atthey, and 
Mr. Howse, as having been associated with Mr. Hancock 
in certain of his papers; to these must be added the 
names of Dr. Embleton and the Rev. A. M. Norman as 
occasional colleagues. 

On the establishment of the Natural History Society 
of Northumberland, Durham, and Newcastle-upon-Tyne 
in 1829, Mr. Hancock became an active supporter, and 
was one of the original staff of honorary curators ; 
and on the formation of the Tyneside Naturalists’ Field 
Club in 1846, he was one of its principal and most influ¬ 
ential promoters. When the new College of Physical 
Science in Newcastle was instituted, his name, almost as a 
matter of course, was placed on the provisional committee ; 
and it was only when this body had completed its labours 
and gave place to a permanent board, that he was per¬ 
mitted, on the ground of ill-health, to retire from active 
service in connection with the institution. He was a 
Fellow of the Linnean Society, a corresponding-member 
of the Zoological Society of London, an honorary mem¬ 
ber of the Imperial Botanico-Zoological Society of Vienna, 
and perhaps of some other similar bodies; but honours 
of this sort, though valued in their way, were thrust upon 
him rather than sought. Though living a retired life, no 
man more highly prized social intercourse. His kindly 
helping hand was held out to every young naturalist: 
Such were always welcome at his house ; and when ap¬ 
pealed to by them, as was often the case, he made their 
difficulties his own till he could help to solve them. 

It is yet too soon to attempt to shake oneself free from 
a sense of his presence, or to essay to weigh in judicial 
balance the value of his contributions to human know¬ 
ledge : considerations of this sort are overwhelmed in the 
sense of irreparable loss to science. 

H. B. B. 


FERTILISATION OF FLOWERS BY INSECTS* 
IV. 

On the txvo forms of /Inver of Viola tricolor t and on their different 
mode of fertilisation. 

TTIOLA tricolor presents a further example of the same 
r kind of dimorphism as that described in the last article 
in the case of Lysimahcia, Euphrasia, and Rhinanthus. 

* Continued from vol. viii. p, 435. 
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One of its two forms, illustrated by Fig. x$ in natural awe, is 
more conspicuous than the other {Fig. 16), not only by its 
larger sire, but also by the more striking colour of its 
petals. When the flower has just opened, its two upper 
etals are light violet, or, in rarer cases, nearly white; 
ut they gradually become a deep violet, or even dark 
blue. Far more striking is, ordinarily, the change 
of colour in the two lateral petals and the lower one, 
which, immediately after the opening of the flower, are 
nearly white, while in a fully-developed state they 
are always violet. The petals of the small-flowered 
form of Viola tricolor , illustrated in natural sue by Fig, 
16, arc, on the contrary, uniform in colour and nearly white 
during the whole time of flowering. The attractiveness 
for insects of the two kinds must therefore be very dif- 
1 ferent, whereas those particular marks round the opening 
of the flower which serve as a guide to insects in search of 
the honey, the “ Saftmal ” of Sprengcl, are nearly the same 
in the two varieties. That part of the lower petal imme¬ 
diately before the entrance of the flower (y, Fig. 21, 22) 
is in both dark yellow, and the lower petal is also 
marked by black streaks convening towards the same 
entrance. There is only this difference between the two 
forms as to their guide-mark (Saftmal) y that ip the large- 
flowered form seven black streaks on the lower petal, and 
three on each of the lateral ones point towards the entrance 
of the flower; whereas in the small-flowered form there 
are but five black streaks in the lower petal, and none at 
all on the lateral ones.* 

Although these two forms have been generally known, 
at least since the time of Linnxus, all botanists who have 
published observations on the fertilisation of Viola tri¬ 
color have apparently turned their attention exclusively to 
the large-flowered form (Fig. 15), whose beautiful adapta¬ 
tions to cross-fertilisation by insects, have been, therefore, 
very accurately described ; while the peculiarities in 
structure and fertilisation of the small-flowered form have 
not even been mentioned. If, in this case, we clearly 
see that even scientific inquirers have been far more at¬ 
tracted by the larger violet flowers than by the smaller 
whitish ones, we need not wonder that insects are influ¬ 
enced in like manner, and that from this cause smaller 
and less conspicuous flowers are so frequently quite over¬ 
looked by insects, that they would rapidly become extinct, 
unless slight modifications of structure and development 
enabled them to produce seeds by self-fertilisation. 

Indeed, in Viola tricolor , as in those species hitherto 
considered, regular self-fertilisation in the small-flowered 
form is effected by such slight modifications of structure 
and development, that by far the larger number of the 
contrivances in the large and small-flowered forms are 
identical. 

In both forms, honey is secreted by two long appen¬ 
dages («) of the lower filaments (fo) } from which it ascends 
by adhesion into the uppermost part of the hollow spur 
(sp); the style (sty, Fig. 22) is directed downwards on its 
base, slender and bent like a knee, while above it is straight 
and gradually thickened, but does not increase at all or 
only slightly in breadth, ending in a skull-like stigmatic 
knob (k) y thick enough to completely stop the entrance of 
the flower. This knob is provided with a wide open moist 
stigmatic cavity (sty and is protected from above by two 
sets of hairs (pr , Figs, 21,22, Sprengel’s “ Saftdecke w ) on 
the two lateral petals, which at the same time defend the 
entrance of the flower against rain, and prevent insects 
from entering into the flower in any other way than by 
the lower side of the skull-like knob. In both forms the 
five anthers open inwards, are narrowed towards their 

* My description relate* exclusively to thoae varieties of Viola tricolor 
which grow jn the environs of Lippsudt, From Sprengel's, BanSetFs, and 
other description* and illustrations lam aware that in other localities samo- 
what different varieties are found, Out I do not doubt that differences in 
the manner of fertilisation, identical or closely allied with those hern to be 
described, will be found wherever a large-flowered and a small-floweredlbrm 
of viola tricolor co-exist. 
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«nd» and prolonged above into orange-coloured trian¬ 
gular appendages of their connectives (c, Figs. 21, 22), 
and lie so close together round the style, as to 
Stem a hollow cone containing the pollen, and over¬ 
topped only by the skull-like crest 01 the style. This 
position of the stigmatic knob rising out of tne anther- 
cone but immediately below its summit, is secured 
by a remarkable contrivance, the skull-like knob being 
prevented from sliding into the anther-cone by two tufts 
of hairs, projecting like whiskers from its two cheek-like 
lateral surfaces. Thus a lifting up of the stigmatic knob, 
which must always be effected by insects seeking for honey 
or for pollen, and which is easily accomplished by them 
in consequence of the base of the style beimj slenaer and 
bent like a knee, will be more likely to tear offthe filaments 
than to push the stigmatic knob into the anther-cone. 
Indeed, we find that by the swelling of the fertilised ovary 
the filaments are always tom off, whereas the anthers re¬ 
main, enclosing like a hollow cone the narrow portion of 
the style, and the skull-like knob is never drawn between 
the anthers. If the anther-cone containing the pollen 
were densely closed all round, the pollen-grains would not 
fall out unless the anthers were separated from each 
other by lifting up the stigmatic knob ; but there actually 
exists an opening on the lower side of the summit of the ; 
cone directed downwards, the appendages of the two lower 
anthers being cut out (pp y Figs. 21, 22), by which nearly 
all the pollen may fall out spontaneously. When it has 
fallen out, a great part of the pollen is collected in the 
dose hairy lining of the fore part of the spur. 

Thus far the two forms of Viola tricolor are iden- j 
tical in structure ; and the same, or nearly the same, in¬ 
sects may a priori be supposed and have really been 
observed, to visit the two forms. The distance between 
the closed entrance of the flower and the honey con¬ 
tained in the uppermost part of its spur being in botli 
of the two forms 6-7 mm., an insect must be provided, 
in order to reach the honey, with a proboscis of at least 
that length, unless it be enabled by its small size to crawl 
with its whole body into the flower. A proboscis of 6-7 
mm. length *r larger is only to be met with among all our 
insects in Lepidoptera, Apidte, and some few Diptera ; 
insects sufficiently minute to be able to crawl into and 
out of the flowers, are to be found chiefly in the genera 
Thrips and Meligethes. It may therefore be supposed, a 
priori, that Lepidoptera, A pi die, and Diptera provided 
with a proboscis of at least 6 mm. long, and very minute 
insects of the genera Thrips and Meligethes, will visit the 
two forms of Viola tricolor for honey, and that, besides, 
some other insects provided with shorter probosces will 
seek for their pollen. By direct observation this supposi¬ 
tion has been thoroughly confirmed, as shown by the fol¬ 
lowing list of visitors actually observed :— 

I. As visitors of the * large-flowered form, there 

have been observed :—(rr) Lepidoptera: (1) Pieris rape? 
L,* -(/>) Apidae : (2) Bo mb us muscorum L.* (10-15); 

(3) B, lapidarius L. (12-14); (4) B. sp\ \ (5) Ant ho- 
phora ptlipes F.j| (19-21); (6) A ndrena albicans K, $ 

vain seeking for honey. 2 — (c) Diptera : (7) Rhin¬ 
gia rostrata L.§ (n-12) ; (8) Syritta pi pic ns L. (2-3), 
eating pollen 4 ~- {d) Thysanoptera : (9) Thripr.ff 

II . As visitors of the small-flowered form, there have 

* By W. E. Hart (Natvm, vol. viii. p. jat). 

i The number* enclosed between parentheses after the names of the in- 
ie$te indicate the length of their probouce* In millimetres. 

t By rayieh < u Befiruchtuog dcr Iilumcn durch Insecten,” p. 145). 

| By Cb. Darwin, who writes tne, May 30, 18731— 41 Between twenty ami 
thirty years ago I observed, for two or three years, large beds {of V trice* 
tor) m the flower-garden, and saw several times Jlkittgia rest™to, and a 
heady black humble-bee visit and fertilise the flowers. I *ay fertilise, be- 
Cfttife 1 had watched the flowers for a long time previously, and saw no in- 
reck visit them: but two or three day* after the above visit* a multitude of 
Aflwefbirttheriidfttd *et capsules," 

I By Delpino {' f Ulterior! osservadoni,*’ I>* 

- "A By Spretigel <*' Das entdeckte OeHeimtma,” p. 39?)» Mr .AW. Ben- 

si# tnpU^PltK, via, viii. p. 49). 


been observed Lepidoptera : (i) Pieris rape? L. ;* 


severingly visiting the flowers for honey, although every 
flowerisdrawndownbytheweightof this large humble-bee; 

(6) Rajellus FU.$* (10-13), the same individual visiting 
sometimes V, tricolor, sometimes Lamium pur pur cunt \ 

(7) B, muscorum L. {agrorum F.) $ (10-14)^ visiting, with¬ 
out distinction, now the flowers of V, tricolor , now the 
nearly equally large and equally coloured flowers of 
Lithospermum arvense , while omitting the smaller ones 
of Capsella busra-pastoris , Valerianella olitorla , and 
Myosotis versicolor ; ( 8 ) Osmia rufa L. <3 * ( 7 - 9 ), but 
once hastily visiting a flower for honey,™ (r) Diptera; (9) 
Rhingia rostrata L. (11-12), several specimens, repeatedly 
visiting flowers for honey.— (d) Coleoptera; (10) Melt- 
get lies* crawling into the flowers. 

Direct observation has thus shown that no essential 
difference exists between the fertilisers of the large and 
those of the small-flowered form. But it must appear 
a striking fact that not only an equal number of different 
species, but even one more species has been observed on 
the small than on the large-flowered form. A 1 J the visitors 
of the small flowered form, with the exception of only one, 
having been observed by myself, I must add, as an ex¬ 
planation of this fact, that I have repeatedly watched 
at the most favourable weather, for several hours, a 
neglected field, in which, besides some other weeds, 
there grew an abundance of vigorous specimens of the 
small-flowered form of Viola tricolor; whereas I have 
never had an opportunity of watching the large-flowered 
form under favourable conditions. Therefore 1 have no 
doubt that, in spite of the incomplete observations 
hitherto made on this subject, the more conspicuous 
flowers are in this species also really far more fre- 
ouentiy visited by insects than the less conspicuous ones. 
Otherwise the differences in structure and development 
of the two forms now to be described would be quite in¬ 
explicable. These differences are :—1. In the large- 
flowered form the stigmatic cavity lies somewhat more 
towards the top of the skull-like end of the style than in 
the small-flowered one (as shown by the comparison of 
Fig. 17 with Fig, 18, and of Fig, 19 with Fig. 20.) 

(1) When the skull-like knob in the two forms is 
pressed against the lower petal, in the large-flowered form 
the opening of the stigmatic cavity is directed outwards, 
so that pollen-grains which have fallen out of the anther- 
cone spontaneously can never fall into the stigmatic 
cavity unless carried by insects ; whereas in the small- 
flowered form the opening of the stigmatic cavity is 
directed inwards, so that pollen-grains falling out of th* 
anther-cone spontaneously, fall directly into the stigmatic 
cavity. 

(2) In the large-flowered form the opening of the stig¬ 
matic cavity ( st , Figs, 17, 19, 21) bears on its lower side, 
as discovered by Hildebrand, a labiate appendage 
(/, Figs. 17, 19, 21) provided with stigmatic papillae, so 
that a proboscis inserted into the flower, when charged 
with pollen of a previously visited flower, rubs off Uris 
pollen on to the stigmatic lip (/), thus regularly effecting 
cross-fertilisation; whereas, when withdrawn out of the 
flower, charged with its pollen, the proboscis presses the 
lip (/) against the stigmatic opening (st), thus preventing 
self-fertilisation. This nice adaptation to those visitors 
provided with a long proboscis (Lepidoptera, Apidse, 
Rhingia) is completely wanting in the small-flowered 
form (Figs. 18, 20, 22). 

(3) In the large-flowered form there is a black wedge- 
shaped streak («', Figs. 17, 19) on the front side of the 
style, to which Mr, A. W. Bennett first called atten- 

* By mysetf (June 1673). 

t By Sprenffel ( 4 v. n't.) and by myself (June 1873), perseveringly 
! visiting the flowers for honey. 
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tion * and which he has interpreted as a guide-mark 
for those visitors, which are diminutive enough to crawl 
entirely into the flower, This streak is also wanting in 
the small-flowered form (Figs, 18, 20), 

(4) In the large-flowered form pollen-grains do not 
spontaneously fall out of the anther-cone before the flower 
has been fully developed for several days ; whereas in the 
small-flowered form, in by far the majority of cases, a great 
number of pollen-grains tall spontaneously out of the 
anther-cone into the stigmatic cavity and there develop 
long pollen-tubes, even before the opening of the flower, 
in much rarer cases a short time after it has opened. 

(5) When the visits of insects are prevented by a fine net, 
the flowers of the small-flowered form wither two or three 



Fig. 15.—Front view of the more conspicuous flower of Viola tricolor, 
natural sue. Fig. i6.--Front view of the less conspicuous flower. 
Fig. 17. —Pwtil of Fig. 15, viewed on the under side, 1a times natural 
&Lec ; Fig, x8.—-Pistil of Fig. 16. Fig. 19 —Lateral view of the pistil 
of Fig 15. Fig. 20.— Lateral view of the pistil of Fig. 16. ... 

The following explanation of the lettering applies to all the figures 
a, anthers; upper, a% lateral, lower anther ; a/ 1 , appendage of the 
upper sepal; /\ beard, i c. tuft of hairs on the lateral surface of the skulMikc 
crest of the style ; c, appendage of the connective \/i, filaments ; knob of the 
stigma ; /, lip, labiated appendage of the stigmatic opening ; n, nectary, i.e. 
honey-secret mg appendage of the lower filaments ; of, opening of the anther- 
cone ; ov, ovary; p, petals; lower, lateral, upper petal; /<?, pollen- 
collecting hairs ; pr, protective hairs (Sprengel’s “ Saitdecke ”); s, sepals ; 
* > upper sepal (with the appendage o/*); lateral sepal ; */, the upper¬ 
most part of the spur, containing the honey; ft, stigmatic cavity; sir, 
streaks converging towards the opening of the flower; sty, style ; «», wedge- 
shaped streak of the style ; y, yellow coloured part of the lower petal, 

days after opening, everyone setting a vigorous seed- 
capsule ; those of the large-flowered form remain in full 
freshness more than two or three weeks, at length wither¬ 
ing without having set any seed-capsule ; when fertilised 
they wither also after two or three days. 

Summary /—The more conspicuous flowers of Viola 
tricolor are adapted to regular cross-fertilisation by Lepi- 
doptera, Apidae, and Rhingia j whereas self-fertilisation 
by these visitors is prevented. Pollen-eating flies and 
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diminutive insects crawling Into the flower may effect 
both self- and cross-fertilisation; fertilisation by insects 
is possible from the opening of the flower for twenty 
days or more; spontaneous self-fertilisation never tam 
place. On the contrary the less conspicuous flowers are 



Fig, 21.—Lateral view of Fig. 15 after the half of it* sepal* and petals 
having been removed, 7 times natural size. 


adapted to regular self-fertilisation ; although visited now 
and then by the same insects as the more conspicuous 
flowers, cross-fertilisation by these visitors is by no means 
secured ; in most cases it is even prevented by the 
pollen having previously fallen into the stigmatic cavity; it 



Fig. 22.— Lateral view of Fig, *6, hut one lateral anther and the half afone 
lower anther have been removed and the pistil bisected longitudinally, 

is possible only in those cases where the flower has 
opened before its pollen has filled the stigmatic cavity t 
and even in these rare instances the possibility of cross* 
fertilisation lasts but a few hours. 

Lippstadt, October 1873 HERMANN MOllBR 
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ON THE SCIENCE OF WEIGHING AND 

MEASURING , AND THE STANDARDS OF 

Weight and measure * 

VIII. 

HpH E ordinary method of commercial weighing by putting 
* the weights in one scale and the commodity to be 
weighed in the other, and then observing when a sufficient 
equilibrium is produced, is inadmissible for scientific weigh¬ 
ings, as it is subject to errors arising from defects in the 
balance itself. To avoid any such errors, and obtain 
scientific precision in the results, a check is required 
which is found in a system of double weighing. There 
are two methods of double weighing for the com¬ 
parison of two standard weights, One method, known 
as Borda’s, and generally used in France, is that of 
substitution , or weighing fust one of the standard weights 
to be compared, and then the other substituted for it 
against a counterpoise placed in the other pan. The dif¬ 
ference between the mean resting points of the index 
needle in these two weighings shows the difference of the 
two weights in divisions of the scale. The second method, 
known as Gauss’s, but which was first invented by Le 
P£re Amiot, and is now generally used in England and 
Germany, except for hydrostatic weighings, is that of alter¬ 
nation , or first weighing the two standards against each 
other, and then repeating the weighings, after interchang¬ 
ing the weights in the pans. By this second method no 
counterpoise weight is required, and half the difference 
between the mean resting points of the index needle shows 
the difference of the two weights, in divisions of the scale. 

In all scientific weighings of standards with balances of 
precision, it is necessary that the weights to be compared 
should be so nearly equal that neither pan shall absolutely 
weigh down the other. The balance must merely oscil¬ 
late so that the pointer does not exceed the limits of the 
index scale. Jn order to obtain an equipoise within this 
limit, it is requisite to provide small balance weights, most 
accurately verified, to be added to either pan, as may be 
found necessary. 

The mode of reading adopted by the best authorities in 
the process of weighing by Gauss’s method is as follows ; 
—The comparing standard being in the left-hand pan, 
and the compared standard in the right-hand pan, and 
sufficient equipoise being obtained by adding small 
balance weights, if requisite, the balance is put in action, 
and the movement of the needle observed through a 
telescope. The reading at the first turn of the pointer is 
disregarded. The three next turns are noted, and the 
reading at the third turn of the pointer, and half the sum 
of the readings at the second and fourth turns are taken 
as the highest and lowest readings. Their mean is the 
resting point of the balance, or the reading of its position 
of equilibrium. The balance is then stopped, and the 
weights interchanged, when similar readings are taken 
and dealt with in the same manner. These two observa¬ 
tions constitute one comparison. In cases where great 
accuracy is required, several successive comparisons are 
taken, in order to obtain a mean result Some additional 
weighings are taken after adding a small balance weight 
to either pan, in order to ascertain the value of a division 
Of the index scale. And if this balance-weight be added 
successively to each pan the weighings may be used as 
a d diti ona l comparisons. 

In tiling Gauss's method of weighing, it is very desirable 
to be Able to transfer the pans and the weights contained 
In them from one end of the beam to the other without 
OMaing the balance cate, and thus to avoid sudden 
<&asgM of temperature of air within the balance case and 
consequent production of currents of air. For this pur* 
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pose, the following plan is adopted. A grooved brass 
rod is fixed inside the balance case over and a little 
behind the beam. Upon this rod a brass slider is 
made to traverse by being attached to a slender brass 
rod drawn backwards or forwards from the outside of 
the case. A descending wire with a hook at the end 
is attached to the slider. For changing the weights, the 
slider and hook arc brought to the right-hand end of the 
beam, when the pan and weight arc lifted from the beam 
and transferred to the hook by means of a brass rod curved 
at the end and introduced through a small hole at the side 
of the balance case. The pan and weight are then slid to 
the other end of the beam, when the left-hand pan and 
weight are lifted in a similar manner from the beam and 
the right-hand pan and weight substituted. It only re¬ 
mains then to transfer the left-hand pan and weight to 
the right-hand end of the beam. 

This method possesses a further advantage. In making 
a great number of comparisons between two standard 
weights, they are exposed to some risk of being injured 



F to. 18.—Mode of hydrostatic weighing (one-third size). 


by wear, if they are taken up in the ordinary way with a 
pair of tongs. This risk is obviated by their being kept in 
the pans when lifted. Two light pans are used of as nearly 
as possible equal weight, each of which has a loop of wire 
forming an arch with the ends attached to the opposite 
sides of the pan, so that it can be easily lifted with the 
curved end of a brass rod. The pans are marked X and Y 
respectively. By interchanging the weights in the pans 
after a series of comparisons, and making a second series 
and taking the mean result, it gives the difference between 
the two weights, unaffected by any possible difference in 
the weight of the two pans. This contrivance is especially 
useful, when either of the weights to be compared consists 
of several separate weights. It was used by Prof. Miller 
for all his more important weighings during the construe* 
tion of the imperial standard pound. 






. NATURE ' 


The advantage possessed by Gauss’s method of alter¬ 
nation over Borda’s method of substitution has been 
proved by Prof. Miller as follows :— 

Let P and Q be two standard weights of the same 
denomination to be compared, and C the counterpoise of 
each. 

For Borda's method, let the readings of the index be 
denoted by (C, P), when C is in the left pan and P in the. 
right pan, and by (C, Q), when C is in the left pan, and 
Q, in tne right pan. 

For Gauss's method, let (Q, P) denote the readings 
when Q is in the left pan and Pin the right, and (P, Q), 
when P is in the left pan and Q in the right pan. 

Let e be the probable difference between the recorded 
and the true position of equilibrium, that is to say, the 
probable error of a single weighing (not of a comparison, 
which requires two weighings). 

Then by Rorda’s method, (C, P) has a probable error 
and (C, O) has a probable error c\ and the two weighings 
give the value of P - Q with a probable error of 

V (*’ 2 + **) - ' V 2 - 

By Gauss’s method, ( 0 , P) has a probable error r, and 
(P, Q) has a probable e rror e ; and the two weighings 
give the value ol P - (,) with a probable error of 



Thus the probable error of the result of two weighings 
by Rorda’s method is twice as great as by Gauss’s 
method. 

To obtain a value of P — Q by Borda's method with a 

probable error of ~ J 2, we must make four comparisons of 

two weighings each. Therefore one comparison by the 
method of Gauss gives as good a result as four compari¬ 
sons by Borda’s method. 

The result of this weighing of two standard weights 
against -each other gives only their apparent difference 
when weighed in air. In order to ascertain their 
true difference, it becomes necessary to determine the 
weight of air displaced by each, from the data which 
have been already mentioned, and to allow for any differ¬ 
ence of weight of air displaced, according to the following 
formula 

If the weights P and Q appear to be equal in air, the 
weight of P — weight of air displaced by P is equal to 
the weight of Q - weight of air displaced by Q. 

In determining the weight of ordinary atmospheric air 
in rooms where standard weights are compared, and con¬ 
taining a certain quantity of aqueous vapour and car- ' 
bonic acid, the practice has been to take, as the unit 
of weight of air, a litre of dry atmospheric air free 
from carbonic acid, « 1*2932227 gramme, at o°C, as 
determined by Ritter from the observations of M. 
Regnault in Paris, lat. 48° 50' 14", and 60 metres above 
the level of the sea, under the barometric pressure of 760 
millimetres of mercury. Assuming that atmospheric air 
contains, on an average, carbonic acid equal to 0*0004 of 
its volume, and the density of carbonic acia gas being 1 *529 
of that of atmospheric air, the weight of a litre of dry 
atmospheric air containing its average amount of car¬ 
bonic acid, under the stated circumstances, is 1*2934963 
gramme. 

Allowance should be made for the difference of the 
force of gravity in latitudes other than JParis, as well as 
for the difference of height of the place of observation 
above the mean level of the sea. Although the absolute 
weight varies with the latitude and with the height above 
or below the mean level of the sea, yet this variation is not 
felt in the comparison of standard weights in a vacuum, 
because the weights are equally affected on both sides of 
the beam. But in all weighings of standards in air re¬ 


quiring special accuracy, such variation must be taken 
into account in computing the weight of air displaced by 
each standard weight. 

Mr. Baily has shown from his pendulum experiments * 
that if we take G to denote the force of gravity at the 
mean level of the sea in lat 45°, the force of gravity in 
lat, X, at the mean level of the sea 

« G (t - 0*0025659 cos 2X). 

And Poisson f has proved that the force of gravity in a 
given latitude at a place on the surface of the earth at the 
height z above the mean level of the sea— 



y (force of gravity at the mean 
x level of the sea in the same lat) 


where r is the radius of the earth, p its mean density, and 
p' the density of that part of the earth which is above the 
mean level of the sea. If as is probable,— 


p' :p 


$ : it; 2 


3 P 

2 p 


1*33 nearly; **—6366198 metres, 


it follows that the weight in grammes of a litre of dry 
atmospheric air containing the average amount of car¬ 
bonic acid, at o°, and under the pressure of 760 milli¬ 
metres of mercury at o°, at the height z above the mean 
level of the sea in lat, X is— 


1*2930693 ^1 - 1*32 (r — 0*0025659003 2 X). 

At Cambridge, where Prof. Miller’s observations for 
determining the weight of the new standard pound were 
made, in lat. 52° 12' 18", about 8 metres above the mean 
level of the sea (and for which place his tables were com¬ 
puted,) the weight of a litre of dry air containing the 
average quantity of carbonic acid was found by him to be 
1*293893 gramme. This weight of air is therefore a little 
greater than at Paris. From similar data, after taking a 
further correction by Lasch of the weight of a litre of dry 
air at Paris » 1*293204 gramme, the weight of a litre of 
dry air at Berlin (lat. 52 0 30', and 40 metres above mean 
sea level) has been computed to be 1*29388 gramme. 

The co-efficient of expansion of air under constant 
pressure between o° and 50* C. is taken from Regnault’s 
determination to be 0*003656 for i° C», in Other words 
between o° and 50° C., the ratio of the density of air at 
o u to its density at is 1 ■+* 0*003656 /, 

With regard to the barometric pressure of the air and 
the allowance to be made for the pressure of vapour 
present in it, the density of the vapour of water is deter¬ 
mined to be 0*622 of that of air ; that is to say, the ratio 
of the density of the vapour erf water to that of air is 
1 - 0*378. 

Hence, if / be the temperature of the air, b the baro¬ 
metric pressure, v the pressure of the vapour present in 
the air, b and v being expressed in millimetres of mercury 
at o u G, the weight of a litre of air at Cambridge becomes 

1*293893 b ~ 0 *378 v 
1 + 0*003656 / 760 

The ratio of the density of air to the maximum density 
of water is found by dividing the above expression by 
1,000, as a litre of water is the volume of i ? ooo grammes 
of water at its maximum density. Prof. Miller's Table L 
gives the logarithms of this ratio at the normal barometric 
pressure of 760 millimetres, at the several degrees of 
temperature from o° to 30°. These logarithms require 
to be diminished only by 0*000026 for weighings at the 
Standards Office, Westminster, lat. 51° 3c?, and about 
5 metres above the mean sea-level; and when dinrf* 

* 11 Memoir* of tbe Agronomical Society,** vob vii. p. 04. 
t M Memoiro <te 1 ‘Inatitut," tome icxl pp. pi, 93®. 
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nifthed by 0*000132, they may be used for the reductions 
Of weighings at Paris* 

The values of the pressure of vapour at the same 
temperatures in millimetres of mercury at o°, according to 
Regnault's observations, are stated by Prof. Miller in a 
separate Table II. These values are given on the assump¬ 
tion that the pressure of vapour in rooms that are not 
heated artificially is two-thirds of the maximum pressure 
of vapour due to the temperature, as shown by the 
results of experiments on the authority of Biot, Regnault, 
and Bianchi. 

The actual mode of ascertaining the weight of air dis¬ 
placed by two standard weights may now be described. 

For determining the temperature of the air and of the 
two standard weights during the weighings, two standard 
thermometers are placed in 1 the balance case, and their 
readings noted at the beginning and end of the weighings. 
The weight of air displaced by each of two standard 
weights is to be ascertained by the following formula ; 

Log- weight in grains of air displaced by P * log. h -f- 
log. At + log. (1 + e?t) + log. weight of P in grains — 

• log. AP. 

Here t denotes the temperature of the air by the 
Centigrade thermometer ; 

b the barometric pressure of the air in millimetres of 
mercury at o' C.; 

v the maximum pressure of aqueous vapour contained 
in the air, also in millimetres of mercury ; 

// » b — 0-378 X ; 

At the ratio of density of air at t° to the maximum 
density of water ; 

eYt the allowance for expansion in volume of P, or the 
ratio of its density at o° to its density at t ; 

AP the ratio of density of P at o° to the maximum 
density of water. 

By this formula, the required result is to be obtained. 
The logarithms of the three first terms may be found 
in ProfT Miller's tables, pp. 785-791 of his account of 
the construction of the new standard pound, Phil. 
Trans., part iii. of 1856. 

Reference has already been made to the mode of 
ascertaining the volume or density of a standard 
weight by determining the difference of its weight in air 
and in water. The following practice for all such hydro¬ 
static weighings was adopted by Prof. Miller when deter¬ 
mining the densities of all the standard weights con¬ 
structed under the sanction of the Commission for 
restoring the Imperial Standards, and is also followed in 
the Standards Department. In this process it is requisite 
to employ pure distilled water, and with this object the 
Water used in the Standards Department is twice distilled 
in a still of the best construction, erected in the office, and 
the best chemical tests are employed for ascertaining that 
the water is free from any foreign substances. 

The vessel for containing the distilled water is a glass 
Jar, rather more than 6 inches in internal height and 
diameter. A stout copper wire is stretched across the 
mouth of the jar (see Fig. 18) in such a manner as to 
leave a circular space in the middle, large enough to 
admit the passage of the standard weight P, the density 
of which is to be ascertained. This copper wire supports 
two thermometers, adjustable as to their height, for deter¬ 
mining the temperature of the water at the mean height 
of B during the weighings. It also serves to sustain a 
glass tube, open at both ends, and placed close to the 
aide of the jar. A small glass funnel is inserted in the 
upper part of the tube, and in the lower, part are one or 
two pieces of clean sponge. 

The standard weight P is suspended from a hook under 
the right pan of the balance, specially constructed for 
hydrostatic weighings. A fine copper wire, the weight of 
imieh per Inch » known, is attached to the hook by a 
loop/and has another loop at the other end. To this 
tower loop is attached a stout wire, bent and terminating 
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in a double hook, which fits round P,an4 holds it securely. 
The counterpoise of P is next placed in the left pan of the 
balance. The glass jar is placed under rise right pan of 
the balance, P being suspended in it, and thd "water is 
gently poured into the funnel and the jar filled to the 
requisite height above P. The bubbles of air are arrested 
by the pieces of sponge, and, ascending up the glass tube, 
are thus prevented from entering the jar. It is of import¬ 
ance to ascertain that no bubble of air is attached to P, 
and if so, it may generally be removed by the feather of a 
quill. But it sometimes happens that the weight P has 
an irregular surface, and air attaching to it cannot be thus 
dislodged. In such cases a small bell-shaped glass jar 
just large enough to hold P and its supporting wire, is 
used. This vessel is filled with water sufficient to cover 
P, and is suspended over the flame of a spirit lamp by a 
stout wire, bent at its lower end into a ring, into which 
the jar descends to its rim, and the water is allowed to 
boil until it is seen that the air has been entirely expelled. 
When cooled, the small jar containing P is immersed iu 
the water, which nearly fills the large jar, and the small 

i ’ar, with its wire, is then disengaged and lowered till P 
langs clear of it, when it is removed. The transfer of P 
from the small to the large jar is thus effected without 
taking it out of the water. 

For the actual weighing of P in water, after it has been 
counterpoised in air, weights equal to the difference of 
weight of P in water and in air, are placed in the right 
pan till equilibrium is produced, when the readings of the 
scale are observed. P is next removed, leaving its hook 
suspended in the water, and a volume of water equal to 
the volume of P is added to the water in the jar, so as to 
leave the same quantity of wire immersed as before. The 
requisite weights are then added to the right pan, until 
the equilibrium, which has been disturbed by the removal 
of P, is again produced, when the reading of the scale is 
observed and noted. This gives the actual weight in 
water of P. 

The thermometers in the water are so placed as to give 
the temperature of the water at the centre of gravity of 
P, Another thermometer is placed in the balance case 
to give the temperature of the air during the weighings. 
The reading of the barometer is also noted. 

Having determined the weight of P in air of ascer¬ 
tained density, its volume and density arc calculated 
according to the following formula, the unit of volume 
being the volume of a grain weight of water at its maxi¬ 
mum density :— 

Let P in water at /° appear to weigh as much as Q in 
air. Then the weight ot water at t displaced by P 
weight of P - weight of Q + weight of air displaced by 

Log. volume of P «* weight in grains of the water dis¬ 
placed by P log. W, - log, (1 + cV t ); where W t is the 
ratio of the maximum density of water to its density at /, 
and is the expansion in volume of P at /. (The loga¬ 
rithms of these values are given in tables.) 

Log. density of P •» log. weight of P in grains — log. 
volume of P. 

The actual weight of air displaced is to be ascer¬ 
tained by the method already stated. 

As the true weight of P in air cannot be ascertained 
until its volume or density is known, an approximate value 
of the volume of P may be found by assuming the weight 
of P to be equal to its apparent weight in air ; and this 
value of the volume of P may be used in reducing the 
weight of P, and thus a more accurate value of the volume 
of P obtained, by means of which a closer approximation 
to the values of the absolute weight of P, and of its 
density may be found. This process should be repeated 
when greater exactness is required, 

H, W. Chisholm 
(To be continued.) 
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EARTH-SCULPTURE * 

AMONG the questions which maybe treated as mat- 
ters of strict science, and which yet cannot be 
wholly divested of the strong human, one might almost say 
personal, interest which belongs to them, is the birth of 
mountains and valleys. The familiar outlines of his 
dwelling-place have fixed the attention of man from the 
infancy of the race up to the present day, Long before 
science arose to deal with them they had become inwoven 
with his history, his habits, and his creed. The great 
mountains had been to him emblems of majesty and 
eternity, lifting up their fronts to heaven as they had 
done from the beginning, and would no doubt do to the 
end. They rose before him as monuments of the power 
of that great Being who had heaved them out of chaos. 
It was enough for him in that early time to feel their 
mighty influences ; he had then no questions or doubts as 
to how or when they first appeared upon the earth. 

Happily, in spite of questioning, exacting Science, these 
first natural and instinctive feelings are not yet dead 
within us. A knowledge even of all the laws of moun¬ 
tain-making cannot, if our minds are healthy and our 
hearts beat true, deprive us wholly of that first genuine 
child-like awe and wonder in presence of noble moun¬ 
tains,—crag and cliff sweeping in rugged and colossal 
massiveness above dark waves of pine, far into the keen 
and clear blue air;—the vast mantle of snow, so cloud¬ 
like in its brightness, yet thrown in many a solid fold 
over crest and shoulder; the dark spires and splintered 
peaks, half snow, half stone, rising into the sky, like very 
pillars of heaven; and then the verdure of the valleys 
below, the dash of waterfalls, the plenteous gush of 
springs, the laugh and dance of brook and river as they 
one and all hurry down to the plains—who can see these 
things for the first time, nay, for the hundredth time, 
without at least some sparkle of the simple child-like 
emotion of the olden time, or without appreciating, even 
if he cannot fully share, the feeling of the poet to whom 
they bring “ dim eyes suffused with tears ” ? 

These great dominant features of the land must indeed 
ever rivet our imagination, and yet when the questioning 
spirit of modern science asks to know how they came 
into being, we are no longer permitted to content ourselves 
with the early belief that they were but parts of the 
primaeval outlines of the earth. The progress of inquiry 
and knowledge has destroyed that belief. We find, too, 
that both labour and patience are needed ere wc can un¬ 
derstand what has been put in its place. But the task of 
learning this is well repaid. However grandly the moun¬ 
tains rose when they were gazed at only in awe and 
wonder, they gain an added sublimity when the eyes 
which look upon them can trace some of the steps where¬ 
by their grim magnificence has been achieved. 

We naturally associate the more lofty and rugged parts 
of the land with the operations of former earthquakes 
and convulsions by which the solid earth has been 
broken and ridged into these picturesque forms. This 
obvious inference was early adopted in geology, and 
though in many cases a mere belief rather than a legiti¬ 
mate deduction from observation, and springing from a 
conviction of what ought to be, rather than what has 
been proved to be the case, it has sturdily maintained 
its hold alike on the popular mind, and also to a very 
considerable extent in the orthodox geological creed. 

Towards the end of last century, however, Hutton and 
Playfair, names never to be mentioned in Edinburgh 
without gratitude and pride, proclaimed views of a very 
different character. They maintained that the rocks of 
the land, originally accumulated under the sea, have 
been upheaved by underground movements, and with¬ 
out pretending to know in what external forms these 

* The Opening Address for the Session *873*4 to the Edinburgh Geological 
Society, delivered Thursday, Nov. 6, by the President, Prof. Geikie, F. R.S. 
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rocks first appeared above the sea, they contended that 
the present contours of the land had amen mainly from 
a process of sculpture,—the valleys having been carved 
out by rains, streams, and other superficial agents, while 
the hills were left standing up as ridges between. So 
satisfied were these bold and clear-sighted men that their 
idea was essentially true, that they gave themselves no 
concern in gathering detailed proofs in its support. They 
were content with general appeals to the face of nature 
everywhere as their best and irrefragable witness. But, 
as events proved, they were in advance of their time. 
The views which they promulgated on this subject were 
first opposed, then laid aside and forgotten. In the sub¬ 
sequent literature of the science for fully half a century 
they almost wholly disappear. An occasional reference 
to them may be met with, where, however, they are cited 
only to be dismissed, as if the writer seemed hardly able 
to restrain some expression of his wonder that men could 
ever have been found so Quixotic as to vent such notions, 
or that others could have been so gullible as to believe 
them. 

Apart altogether from the truth or error of the Hut- 
tonian teaching regarding the origin of the earth's super¬ 
ficial features, no one who has the progress of geology at 
heart can regard without regret this almost contemptuous 
dismissal of the question from the range of scientific in¬ 
quiry. For together with that teaching went all interest 
in, and even all intelligent appreciation of, the problem 
which Hutton had set himself to solve. Men turned 
back to vague notions about cataclysms, earthquakes, 
subterranean convulsions and fractures, of which they 
spoke, and sometimes still speak, with a boldness in inverse 
proportion to their knowledge of the actual conditions of 
the problem. They studied with praiseworthy assiduity 
and success the working of the various natural agents 
whereby the surface of the land is affected, but it was 
with the view rather of showing how the materials of new 
continents are gathered together, than of learning how 
the outlines of existing continents have been produced. 
The study of the origin of mountain and valley went out 
of fashion, and from the time of Playfair's Illustrations, 
published at the beginning of this century, received, in 
this country but scant and haphazard attention until in 
recent years the subject has gradually revived, and has 
become one of the most prominent and interesting sub¬ 
jects of geological research. 

It is not my purpose to give any historical sketch of 
the progress of inquiry on this question, although I ought 
not even to refer to it without an allusion to the names 
of Scrope, Ramsay, Jukes, Ruskin, Dana, Topley, 
Whitaker, Greenwood, the Duke of Argyll, Mackintosh, 
and others, who, though often differing widely in their 
views, have done so much to renew an interest in what 
will probably always prove one of the most alluring 
aspects of geology. Thoroughly convinced of the essen¬ 
tial truth on which the Huttonian doctrines were based l 
wish, on the present occasion, first to define and illustrate 
some of the leading features of these doctrines as I hold 
them myself, and as I believe them to be held by the 
great body of active field geologists in Britain, and 
secondly, to review certain objections which have recently 
been reiterated against them. 

At the outset it is necessary to ascertain what relation 
the internal arrangements of the rocks bear to the ex¬ 
ternal forms of the land, in other words, the influence of 
what is called Geological Structure. It is obvious, as 
Hutton showed, that since the rocks have been formed as 
a whole under the sea, they must have been raised out of 
that original position into land, so that the first point we 
settle beyond dispute is that the mass of the land owes its 
existence to upheaval from below. But though we fix 
securely enough this starting point in our inanity, it by 
no means follows that we thereby settle what was the 
original outline of the land so upheaved. The non* 
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recognition of this fact has involved not a few of the 
writers on this subject in great confusion and error. 

Among the geologists of the present day there is a 
growing conviction that upheaval and subsidence are 
concomitant phenomena, and that viewed broadly they 
both arise from the effects of the secular cooling and con¬ 
sequent contraction of the mass of the earth. The con¬ 
traction has not been uniform, as if the globe had been a 
cooling ball of solid iron. On the contrary, owing to very 
great differences in the nature and condition of the various 
parts of our planet and perhaps to features of the interior 
with which we arc yet but imperfectly acquainted, some 
portions have sunk much more than others. These, 
having to accommodate themselves into smaller dimensions 
would undergo vast compression and exert an enormous 
pressure on the more stable tracts which bounded them. 
It could not but happen that after long intervals of strain, 
some portions of the squeezed crust would at length find 
relief from this pressure by rising to a greater or less 
height, according to their extent and the amount of force 
from which they sought to escape. These upraised areas 
would no doubt tend to occur in bands or lines across 
the direction of the pressure, much as the folds we pro¬ 
duce in the sheets of an unbound book are more or less 
nearly parallel with the two sides from which we squeeze 
the paper. They would sometimes be broad folds—huge 
wide swellings of the earth's surface. At other times they 
might be long, lofty, and comparatively sharp ridges. In 
the one case they would give rise to high plateaux or 
table-lands, in the other they would be recognised as 
mountain-chains* 

This is a rough-and-ready statement of what seems the 
probable explanation of the origin of the elevated tracts 
Upon the earth's surface. It is evident that the pressure 
would be vastly greater a few hundreds or thousands of 
feet underground than at the surface, and hence that 
though the rocks deep down might be squeezed and 
crumpled, as we could crumple brown paper, yet that at 
the surface they might show little or no contortion. Cer¬ 
tainly without further proof we could never affirm that a 
contorted mass of rock which now forms the surface of 
the ground rose as part of the surface during the time of 
upheaval and contortion. Intensely crumpled rocks 
would rather suggest a deeper position, with the subse¬ 
quent removal of the rocks under which they originally 
lay. 

As the earth has been cooling and contracting ever 
since it had a separate existence as a planet, its surface 
most have been exposed to a long series of such shrinkage 
movements as those we arc considering. Apart, there¬ 
fore, from local evidence, we should expect that ridges 
and depressions must have been impressed upon that sur¬ 
face in a long succession from the earliest periods down¬ 
wards, and hence that the present mountain-chains and 
basins of the earth must be of many different ages. We 
cannot tell what the first mountains were made of, nor 
Whore they lay, although some of the existing ridges of 
the earth** surface are undoubtedly, even in a geological 
aense, very old. In not a few cases the same mountain- 
chain can be shown from its internal structure to be of 
many successive dates, as if it lay along a line of weak¬ 
ness which had served again and again as a line of relief 
from the severe earth-pressure. 

These questions have been treated with much ability 
by Constant Prevost, Dana, Mallet, and others, to whose 
writings I refer for details. In stating them in this 
general way my object is to show that those geologists 
who, like myself, believe in the truth of the Huttonian 
doctrines of denudation, are most unfairly represented 
When they are said to ignore the influence of subterranean 
forces upon the exterior of the earth. None can recog¬ 
nise more clearly than they do how entirely have the 


m&ion Of these forces, that is, upon the results which 


flow from the contraction of the planes and from the re¬ 
action of the heated interior upon the surface. 

But a block of marble is not a statue, nor would a part 
of the earth’s crust heaved up into land form at once such 
a surface of ridge, and valley, and nicely adjusted water 
system as any country of which we know anything on the 
face of the globe. In each case it is a process of sculp¬ 
ture, and the result varies not only with the tools but with 
the materials on which they are used. You would not 
expect the same kind of carving upon granite as upon 
marble. And so, too, in the great process of earth- 
sculpture, each chief class of rock has its own characte¬ 
ristic style. The tools by which this great work has been 
done are of the simplest and most everyday order—the air, 
rain, frost, springs, brooks, rivers, glaciers, icebergs, and 
the sea. These tools have been at work from the earliest 
times of which any geological record has been preserved. 
Indeed, it is out of the accumulated chips and dust which 
they have made, afterwards hardened into solid rock and 
upheaved, that the very framework of our continents has 
been formed. The thickness of these consolidated mate¬ 
rials is to be measured, not by feet merely, but by miles. 
If the removed materials are so thick, they show what a 
vast mass of rock must have been carved away. And 
even before knowing anything of the way in which the 
various tools are used, we should be justified in holding 
it to be, at the least, extremely improbable that any land 
surface would long retain its original contour or even any 
trace of it. 

But when we come to watch with attention how the 
tools really do their work, this improbability increases 
enormously. Adopting a method of inquiry suggested 
by Mr. (Troll, I have elsewhere shown that even at their 
present state of progress the amount of geological change 
which they would accomplish in a comparatively small 
number of ages is almost incredible. On a moderate 
computation they would reduce the general mass of the 
British Islands down to the level of the sea in five or 
six millions of years, and might carve out valleys a 
thousand feet deep in a fourth part of that lime. It is 
evident that though the upheaval of some parts of the 
continents may go back into the remotest geological an¬ 
tiquity, the forms of the present surface must be, com¬ 
paratively speaking, modern. 

.There is reason to believe that many, if not most, of 
the great mountain chains of the globe are, in a geologi¬ 
cal sense, of recent origin. The Alps, for example, 
though they may have undergone many earlier move¬ 
ments, were ridged up into their existing mass long after 
the soft clays were laid down which cover so large an 
area of the low lands in the south of England, and on 
which London is built. It would require far more de¬ 
tailed work than has ever been bestowed upon these 
mountains to enable us even to .approximate to what was 
the original form of the surface just after the upheaval, 
and before the array of sculpture-tools began their busy 
and ceaseless task upon these great masses of rock. We 
may believe that a scries of huge parallel folds of curved 
and broken rock rose for thousands of feet into the air, 
that when, after the earth-throes had ceased, rain and snow 
and frost first laid their fingers on the new-born summits, 
these agents of destruction would have a most uneven 
surface to work upon, and would necessarily be guided by 
it in their working ; and hence that some, at least, of the 
dominant earliest ridges and hollows would be perpetu¬ 
ated. Such a belief would*cany probability in its favour, 
but it would certainly not amount to a proof of the sup¬ 
posed perpetuation. That would require to be corrobo¬ 
rated by the internal and external evidence of the moun¬ 
tains themselves. In some tracts, as, for instance, among 
the singularly symmetrical ridges and furrows of the Jura, 
it would not be difficult to restore the original outline, and 
to Ex exactly how far the subterranean movements bad 
determined the present external forms of the ground, 
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though even there, where this connection is so clear, we We need not, therefore, hope to discover any vestige of 
should see at the same time how greatly the tops and sides the aboriginal surface. A geological section drawn across 
of the long saddle-shaped arches of rock have suffered any part of the hills proves beyond question that the 
from subsequent waste. But among the contorted, in- general surface of the country has had hundreds or even 
verted, and broken rocks of the Central Alps the task thousands of feet of solid rock worn away from it. Such 
would be infinitely more difficult. a section shows moreover that our present valleys are not 

We could not advance far, however, in such a quest mere folds due to underground movements, but are really 
before observing that one feature stands out conspicu- ‘ trenches out of which the solid rock has been carried 
ously enough among the mountains, viz,, that whatever away. 

might have been their original outlines, these were most So far, this is a question of simple fact, and not merely 
certainly not the same as those which we sec to-day. No of opinion. The language of Hutton maybe literally true 
part of the history of the ground can be made more self- of Britain :—“The mountains have been formed by the 
evident than that, since the birth of these mountains, hollowing out of the valleys, and the valleys have been 
millions upon millions of cubic yards of rock have been hollowed out by the attrition of hard materials coming 
worn off their crests and ridges, and carved out of their from the mountains.” Our British hills, unlike the chains 
sides. There is not a cliff, crag, or valley along the of the Jura and the Alps, are simply irregular ridges de¬ 
whole chain of the Alps which does not bear witness to pending for their shape and trend upon the directions 
this great truth. taken by the separating valleys. The varying textures of 

If then, even when dealing with the young Alps, we the rocks, their arrangements with relation to each other, 
cannot be quite sure what were their first or infant fea- their foldings and fractures, and the other phenomena 
tures, how impossible must it be to decide as to the early comprised under ^what is. termed “ geological structure,” 
outlines of such immensely more ancient uplands as those have greatly modified this result, but the process has 
which date from palaeozoic times! For, evidently, the nevertheless, as I believe, been one of superficial sculp- 
higher their antiquity, and the longer, therefore, their ex- turing, and not of subterranean commotion and upheaval 
osure to ceaseless waste, the more must these outlines On the details of this process it is not needful to dwell, 
e changed. The general mass of land might still re- From these cursory statements, which express, I believe, 
main land, but trenched and furrowed and worn down, as the general concurrent opinions of the modern Huttonian 
the Alps are now suffering, until not a single vestige or school, it should be clear how far that school must be 
indication of its first contour survived, the remaining por- from ignoring the influence of subterranean forces, 
tions being, as it were, merely the stump or base of what Hutton himself never did so, and his followers now know 
once was. far more of these forces than he did. But on the other 

Now this is the position in which the question presents 
itself in Britain, The hills of the Highlands and Southern 
Uplands of Scotland, of the Lake district, and of Wales, 
are not mountains in the same sense as the Alps or 
Pyrenees, or other great continental mountain-chains. 

However much these long lines of elevated ground may 
have had their outlines modified by the universal waste Of 
the earth's surface, their linear character, the general 
parallelism of their component ridges, the undulations of 
the strata along their flanks, as well as their internal geo¬ 
logical structure, bear witness to the fact that they are but 
huge wrinkles upon the shrivelled globe—tracts which 

have been thrust up while the neighbouring regions have reflecting telescope, to the 'Oniversity, the subject was 
sunk down. But in Britain these characteristic features brought under the consideration of the delegates of the 
are wanting. In all probability there never was any true Museum, who, at their first meeting in this term, ap- 
mountain-chain in our region. There is good reason to pointed a committee to “ report on the desirability of 
I believe that in very ancient times, that is to say, previous to accepting the munificent offer of Dr. De La Rue to present 
[the Old Red sandstone, a wide plateau-like mass ofland to the University his celebrated reflecting telescope, on 
was upraised on the north coast of Europe, surviving the probable cost of a building to receive the instrument, 
portions of it being represented by the detached hilly and on the precise purposes for which this instrument 
regions of Britain and the great table-land of Scandi- may be usefully employed, in distinction to the refracting 
navia. The rocks underlying this upheaved tract under- telescope now being set up.” 

went, at the time of elevation, enormous compression and The committee, after lull and careful examination of 
consequent contortion. This could not happen without the whole subject, have sent in a report, to which they 
an infinite amount of resistance. The heat thus evolved have unanimously agreed, and which the delegates re- 
among the grinding masses may have been amply suffi- commended, with entire confidence, to the favourable 
cient even to melt them in part. And no doubt it was consideration of the council. In consequence of this 
during this process that they became crystalline over such report, the following forms of decree will be submitted to 
wide areas, and were injected with granite and other a convocation to be held on Thursday, Nov. 27 ;-~ 
melted products. But all this had been wholly, or almost i. That the reflecting telescope and other apparatus 
wholly,completed before the time of the Old Red sandstone, offered to the University by Dr. De La Rue be accepted - 
for the deposits of that geological system are formed out and that the Vice-Chancellor be requested to return the 
of the older altered rocks, and lie undisturbed upon them, thanks of the University to Dr.De La Rue for his munificent 
Even now, in spite of all the subsequent denudation, the gift. And that the curators of the University Chest be author 
patches of old red conglomerate which remain show to rised to pay to the delegates of the University Museum a 
what an extent the older rocks had been buried under it, sum not exceeding 1,500/., to be expended by them on the 
for they are found rising here and there to a height of erection of buildings in the park suitable for the reception 
2,000 or 3,000 ft. above the sea. * But they prove further, and use of the telescope and other apparatus presented by 
not only that the contortion of the underlying rocks pre- Dr. De La Rue, as also of the instruments at present in the 
ceded the Old Red sandstone, but that these rocks hid small observatory on the east side of the museum, accor- 
suffered a vast extent of waste at the surface, before even ding to plans and specifications prepared by Mr. Cbatte* 
the oldest visible parts of the conglomerate were deposited Barry, architect, and adjoining the observatory now neariv 
upon them. This waste has been in progress ever since, completed. * • 


hand, they claim for the surface-agents in geology a 
potency great enough to cut down table-lands into moun¬ 
tain ridges and glens, to carve out the surface of the land 
into systems of valleys, and in the end to waste a con¬ 
tinent down to the level of the sea. 

(To be continued.) 


ASTRONOMY AT OXFORD 

D R. DE LA RUE having, in the course of last sum¬ 
mer, made a munificent offer of several astro* 
nomical instruments and apparatus, including a lar?e 
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% That the curators of the University chest be autho¬ 
rised to pay annually to the Savilian Professor of Astro¬ 
nomy during five years, or until provision is made from 
some other source, the sum of 200/, for providing an 
assistant and defraying the expenses incurred in the 
maintenance and use of the instruments in the observa¬ 
tory, an account of the expenditure of such sum to be 
annually submitted to the auditors of accounts. 

We cannot doubt that Convocation will sanction a 
decree which promises to make Oxford first in the field 
in this country in the power of aiding the new astronomy 
which is dawning upon us—thanks to the spectroscope 
and the application of photography. 

Such a position may not be thought much of now, but 
in the coming time Oxford men will refer to it as one of the 
things of which Oxford has the greatest reason to be 
proud. 


NOTES 

Tub Copley Medal and the two Royal Medals in the gift of 
the Royal Society, have this year been awarded as follows;— 
The Copley Medal to Prof. Helmholtz, the distinguished physio¬ 
logist, physicist and mathematician, of Berlin ; a Royal Medal to 
H, E. Roscoe, F.R.S., Professor of Chemistry in Owens 
College, Manchester; and a Royal Medal to Dr. Allman, Pro. 
feasor of Biology in the University of Edinburgh. 

The Annual Meeting of the Royal Society will be held on 
December l, when, nfter dining together, the Fellows will ad¬ 
journ to their new apartments. 

A deputation from the Council of the Society of Arts had 
an interview on Friday last with the Royal Commissioners of 
Scientific Instruction with reference to museums and galleries of 
science and art. The deputation consisted of Major-General F. 
Eardley-Wilmot, R.A., F.R.S, (Chairman of the Council), Mr. 
E. Chadwick, C.B., Colonel Croll, Mr. Hyde Clarke, the Rev. 
Septimus Hansard, Admiral Ommanney, C.B., F.R.S., Colonel 
Strange, F,R,S.,‘Mr. Seymour Tewlon, with Mr, Le Neve 
Foster, Secretary. The Chairman of the Council stated that the 
object the Council had in view was to bring before, and ask the 
support of, the Commissioners to the action the society was now 
taking in reference to museums, and pointed out that this had 
special regard to the State giving increasing aid to existing 
museums, to aid in the multiplication of such museums, 
and rendering them available for educational purposes. He 
further pointed out the necessity for all such museums being 
placed under the control of a Cabinet Minister responsible to 
Parliament. He handed to the Commissioners a copy of resolu¬ 
tions embodying the views of the Council, stating at the same 
time that a large and influential committee was in the course of 
formation, and that a considerable number of members of both 
Houses of Parliament had already given in their names. 

The first award of the Grand Walker prize of x,ooodols. was 
voted by the Council of the Boston Society of Natural History 
on October 1, to Alexander Agassiz, of Cambridge, U.S.A., for 
investigations on the embiyology, structure, and geographical 
distribution of the Radiata, and especially of the Echinoderms, 
and the publication of the results as embodied in bis recent work. 
The Annual Walker Prize of 60 dols. for 1S73 was at the same 
meeting awarded to A. S. Packard for his essay on the develop, 
ment of the common house-fly. For the Annual Prize of 1874, 
the subject is “The Comparative Structure of the Limbs 
of Birds and Reptiles.” Memoirs offered for competition must 
be forwarded on or before April i, addressed to the Boston 
Society of Natural History, for the Committee of the Walker 
prises, Boston, Mass., U.S. A., and each memoir must be accom¬ 


panied by a sealed envelope enclosing the author’s name, and 
superscribed by a motto corresponding to one borne on the 
M.S. 

In the examination for Foundation Scholarships at Trinity 
College, Cambridge, to be held at Easter, 1874, one or more 
Scholarships will be obtainable by proficiency in the Natural 
Sciences. The Examination in Natural Science will commence 
on Friday, April 10, and will include the subjects set foith in 
the regulations for the Natural Sciences Tripos. It will be 
open to all undergraduates of Cambridge or Oxford, and to 
persons not members of the Universities, provided that these 
last are under twenty years of age. Candidates who are not 
members of Tr inity College mmts?nd their names to the Master, 
together with a certificate of age and good character, on or 
before Saturday, March 21. 

We congratulate the University of Edinburgh on being the first 
in the United Kingdom to recognise the duty of universities 
so to frame their regulations for degrees in science as to encou¬ 
rage original work in opposition to mere book-knowledge. The 
University of Edinburgh has just issued a regulation that every 
candidate for the degree of Doctor of Science shall in future be 
required to submit a Thesis containing some original research on 
the subject of his intended examination, and that, such thesig 
shall be approved before the candidate is allowed to proceed to 
examination. 

Prof, Chevaluer, for many years Professor of Mathematics 
and Astronomy in the University of Durham, died on the 4th 
inst., at the age of 80 years. 

We learn from Ocean Mg hum vs that Prof. Mohn, of the 
Meteorological Institute at Christiania, and Mr. O, Sars are 
preparing a plan for the investigation of the sea between Norway, 
the Faro Islands, Iceland,fand Spitsbergen, the expense of which 
will, it is expected, be defrayed by a grant of the Norwegian 
Storthing. 

I)R. Rudolphk Wolf has recently published in the Viertdjahr- 
schrift of the Zurich Society of Natural Science, the thirty-third 
number of his Astronomischc Miiihniungen. The paper is im¬ 
portant in reference to sun-spots chiefly, and as bringing out with 
great clearness,tlie connection of these with variations in declina¬ 
tion of the magnetic needle. The author gives a series of daily ob¬ 
servations of [sun-spots, duringli872, made at Zurich, Peckeloh, 
Miinstcr, Palermo, and Athens, The mean relative number 
obtained | is 101*7; and for the years 1866-72 inclusive, the 
series runs thus 1—l6%;7*3 (min. 1867), 37*3, 73*9, 139*1 (max. 
1870), x 11 *2, toi*7. Dr. Wolf has constructed a formula by 
which the average yearly variations of magnetic declination, in a 
particular place, may be calculated from the relative sun-spot 
number (two constants for the place being given). In this way, 
for example, he obtains for Munich the quantity 1 o’*80 as repre¬ 
senting the magnetic variation for 1872 ; the number got from 
observation is 10'75, showing a close agreement. In the second 
portion of] his paper Dr. Wolf discusses several points con¬ 
nected with the history of the telescope, the vernier, the pendu¬ 
lum clock, &c. ; among other things, attributing to Biirgi (who 
lived in the early part of the sixteenth century), a share in the 
discovery of the isochronism of the pendulum. The last portion 
of the paper reproduces some of the earlier sun-spot literature. 
The same number of Astronomische Nachrkhttn contains a note 
by M. von Asten, furnishing evidence against the supposed 
identity of a cometary object observed by Goldschmidt on May 
16, 1855, with Tempel’s comet (1867, II.) 

THE recent meeting of the American Association for the Ad¬ 
vancement of Science held at Portland, Maine, was considered 
on the Whole a successful one. 157 papers were entered, and 




54 


mtum 


[N'ov. 90 , i 


abstracts were received of all but nine; roost of the remainder 
were passed by the sectional committees for reading, but a num¬ 
ber of those that were read were not approved by the committees 
for publication, an example that might be very usefully followed 
in the case of our British Association. The general character of 
the meeting was stated to be decidedly scientific, and the discus¬ 
sions to have been carried on with good feeling, and free from 
personalities ; though complaint was made that less sympathy 
was exhibited on the part of the citizens with the objects of the 
Association than at any previous meeting. The next meeting 
will be held at Hartford, Connecticut, on the second Wednesday 
in August 1874, when a report will be received from a special 
committee appointed to revise the constitution of the Association 
with a view to a better carrying out of its objects. The general 
officers for the meeting will be Dr. J. L. LeConte, president; 
Prof. C. S. Lyman, vice-president; L>r. A. C. Hamlin, general 
secretary; and Mr. J. W. Putnam, permanent secretary. 

Dr. Beke writes to the Tima as follows with respect to Dr. 
Livingstone “ it the intelligence from the West Coast of 
Africa is to be depended on, we may very shortly expect the re¬ 
turn of our great traveller, Dr. Livingstone, to his native country 
On the 1st and 4th inst, you inserted communications from me, 
to the effect that our countryman was detained a prisoner at a 
place about 300 miles from Embomma, on the Congo. Accord¬ 
ing to the news brought by the last African Royal mail steamer, 
it was reported at St. Salvador that Livingstone was then in the 
interior, about 30 or 40 miles from that place. Now, as St. 
Salvador is only 80 miles from Embomma, the distance to the 
latter town from the spot at which, according to the later intel¬ 
ligence, our adventurous countryman was, is not more than 120 
miles; and, Embomma being 70 miles from the mouth of the 
Congo, he would have been within 200 miles of the coast. As 
the hardy and energetic traveller is not in the habit of letting the 
grass grow under his feet, he may well be supposed to have come 
on nearly, if not quite, as quickly as the natives who brought 
the news of his whereabouts. Consequently, on the assumption 
that the intelligence received is founded on truth, we may not 
unreasonably look for the veteran traveller's arrival in England 
by the next mail steamer from the West Coast of Africa." 

We learn from the Journal of the Society of Arts, that one of 
the first results in the rise df the price of coal has been the for¬ 
mation of a company in France, whose object is to utilise the 
power of the ocean tides on the French coast by proper 
machinery. The first experiment is to be made at St. Malo, 
where the tide rises nearly 80 ft., and overflows many square 
miles of fiats. 

Dr. George Bi/rkows, F.R.S., lias been appointed one of 
the Physicians-in-Ordinary to Her Majesty, in the room of the 
late Sir Henry Holland. 

At a meeting of the Trustees of the Hunterian Collection of 
the College of Surgeons, held on Saturday, 8th inst,, George 
Busk, F.R.S., was elected a member of the board, to fill the 
vacancy occasioned by the death of the Bishop of Winchester. 

Dr. Lyon Playfair, C\ Ik, F.R.S., M.P. for the Universities of 
Si. Andrews and Edinburgh, has been appointed Postmaster-Ge¬ 
neral in succession to Mr. Monsell. Dr. Playfair was a pupil of 
Liebig, was formerly Professor of Chemistry in the University of 
Edinburgh, and was at one time Government Inspector-General 
of Schools and Museums of Science and Art. We hope the 
new Postmaster-General will endeavour to introduce something 
like scientific method into the postal department. 

The promoters of the railway tunnel which is intended to 
crow the Mersey, the shafts for which have already been sunk, 
haw always believed that they would have only a continuous 


mow of solid sandstone nock to penetrate. A paper has just 
been published in the transactions of the Liverpool Geological 
Society for 1872, by Mr. T. Mellard Reade, C.E., of Liverpool, 
in which he contends that in all probability a deep gorge* filled 
up with clay or sand, will be met with, being the [site of an 
ancient river or torrent formed in or before the times when 
England was covered with ice, and when its valleys were filled 
with glaciers. Mr. Reade believes that the ascertained data 
warrant the hypothesis, that before the boulder clays and other 
recent strata were laid down, a river draining the land now 
drained by the Mersey flowed past Runcorn Gap, between land 
of some considerable elevation, to the sea. 

We have received, in the form of a neat little pamphlet of 
20 pp., price only one penny, an exceedingly interesting lecture 
on "How Flowers are Fertilised," delivered by Mr. A. W, 
Bennett, F.L.S., at Manchester, on the 5th inst. It is one of 
a series of Science-Lectures for the People, published after de¬ 
livery by Mr. Hey wood of Manchester; they are carefully and 
neatly printed, and judging from the one before us, purchasers 
have a very good pennyworth indeed. The enterprise is very 
creditable to the publisher. 

Among the papers presented to Parliament, says the 7 ima f 
relating to the South Sea* Islanders, is a report by Captain 
C. H. Simpson, of Her Majesty's ship Matte ht\ giving an 
account of his visit last year to the Solomons and other groups 
of islands in the Pacific Ocean. While at Isabel Island. 
Captain Simpson, with a party of officers, went a short distance 
inland to visit one of the remarkable tree villages peculiar, 
he believes, to this island. He found the village built on the 
summit of a rocky mountain rising almost perpendicular to a 
height of 800 ft. Tiie party ascended by a native path from 
the interior, and found the extreme summit a mass of enormous 
rocks standing up like a castle, among which grow the gigantic 
trees, in the branches of which the houses of the natives are 
built. The stems of these trees lie perfectly straight and 
smooth, without a branch, to a height varying from 50 ft to 
150 ft. In the one Captain Simpson ascended the house was 
just 80 ft. from the ground ; one close toil was about 120ft. The 
only means of approach to these houses is by a ladder made of 
a creeper, suspended from a post within the house, and which, 
of course, can be hauled up at will. The houses are most in¬ 
geniously built, and are very firm and strong, Each bouse 
will contain from ten to twelve natives, and an ample store of 
stones is kept, which they throw both with slings and with the 
hand with great force and precision. At the foot of each 0/ 
these trees is another hut, in which the family usually reside, 
the tree-house being only resorted to at night and during times 
of expected danger. In fact, however, they are never safe from 
surprise, notwithstanding all their precautions, as the great 
object in life among the people is to get each other’s heads, 

The additions to the Zoological Society's collection during 
the past week include an Alligator Terrapin ( Chdyara serpen- 
tina) from North America, presented by the Smithsonian Insti¬ 
tution of Washington; a large Hill Mynah ( Gracuia intermedia) 
from North India, presented by Rev. T. Main; twelve Gray's 
Terrapins (Clemmys grayi) from Bussorah, presented by Captain 
Phillips; a Changeable Tree Frog (Hyla versicolor) from North 
America, presented by Prof. Rolleston 5 a Ground Rat (Au/ace* 
dm mindehattus) from West Africa; a Sharp-nosed Badger 
{Mela leptorhynchus) from China ; a Telerang Squirrel (Sciurus 
bicolar) from the East Indies ; two Mantchurian Crossaptilons 
(Crossaptihm manUhuricum) from North China, and two Blue' 
rowned Hanging Parrakeets {LariatIm galgulus) from Malacca, 
purchased; an Agile Gibbon {HyiobaUs agilis) from Sumatra, 
deposited 
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SCIENTIFIC SERIALS 

THE November number of the Monthly Microscopical Journal 
commence* with a paper by Dr. R. L. Maddox on an organism 
found in Fresh-pond Water, which he thinks to be new. The 
accompanying illustration, as well as the description, shows that 
the monads under consideration are of the simplest structure, 
and amoeboid in character, of a violet tint, and highly refracting. 
They vary in size, and contain great numbers of little granular 
bodies embedded in the gelatinous matrix. The name Pseudo - 
anutha viola cea is proposed for the new form.—Mr. F. Kitton 
describes some new species of Diatomacete, including Aukico - 
discus super bus from Barbadoes, and others of the genera Sticlo- 
discus % Isthmus, Nitnsckia r , and Ttyblionella.— Mr. Carruthers 
answers I>r. Dawson's comments on his interpretation of the 
microscopic appearances of Netnatophycus (Carruthers) or Proto - 
laxites (UawBon). As he remarks, the question whether the 
plant under consideration is a sea*weed or a conifer, is entirely 
an histological one. Dr. Dawson, in his sections of the fossil 
found “wood cells, showing spiral fibres and obscure pores ; p 
Mr. Carruthers finds “elongated cylindrical cells of two sizes, 
interwoven irregularly into a felted mass,'’ and the latter ob¬ 
server substantiates tne correctness of his observations and his 
drawings, which prove the accuracy of his views as to the affini¬ 
ties of the plant.—Mr. J. J. Woodward explains the optical 
principles involved in the construction of Mr. Tolies’ new im¬ 
mersion objective that has caused the contest between him and 
Mr. Wenham,—Dr. Braithwaite continues his description of bog 
mosses, treating of figuring Sphagnum ri^idum and S. mo lie. — 
This paper is followed by one on the investigation of Micro* 
scopic Forms by means of the images which they furnish of ex¬ 
ternal objects, by Prof, O. N. Rood, of Troy, N.Y., which 
gives an extremely ingenious and simple method of testing with 
certainty, when the refractive indices of the body examined and 
the fluid in which it is immersed, are known, of determining 
whether markings, as of Costinodiscus trkeratium , are depressions 
or elevation*; by regarding the object a* part of the optical 
system, and thence finding whether its influence is that of a con¬ 
vex or concave tense. 

SOCIETIES AND ACADEMIES 

London 

Geological Society, Nov. 5.—Prof. Ramsay, F.R.S., vice- 
president, in the chair,—The following communications were 
read:—“ On the Skull of a species of IlalMerium from the Red 
Crag of Suffolk, ” by Prof. W. H. Flower, F.R.S. A descrip¬ 
tion of this has been already given in Nature, at p. r3 of the 
present volume.—“ New Facts bearing on the Inquiry concern¬ 
ing Forms intermediate between Birds and Reptiles, 0 by Henry 
Woodward, F.R.S. The author, after giving a brief sketch of 
the Sauropftida, and referring especially to those points in which 
the Fterosaurians approach and differ from birds, spoke of the 
fossil birds and land reptile* which he considered to link together 
more closely the Sauropaida as a class. The most remarkable 
recent discoveries of fossil birds are 1—(I.) Archaeopteryx macrura 
(Owen), (II.) Ichthyornis dispar (Marsh), (III.) Odonto - 
pteryx toliapiea (Owen), The author then referred to the 
Dinosaurla, some of which he considered to present points of 
structure tending towards the so-called wingless birds. (I.) Com- 
psognathus longtpcs (A. Wagner), from the Oolite of Solenhofen. 
(JL) The huge carnivorous Megafosaurus, ranging from the Lias 
to the Wealden. The author next drew attention to the Frilled 
Lizard of Australia, Chlamydosaurus Kingu (Gray), which ha* 
its foie limbs very much smaller than the hind limbs, and has 
been observed not only to sit up occasionally, but to run habitu¬ 
ally upon the ground on its hind legs, its fore paws not touching 
the earth, which upright carriage necessitates special modifica¬ 
tions of the Sacrum and pelvis bones. The Solenhofen Lime¬ 
stone, in which Pterosauria are frequent, and which has yielded 
the remains of Archaopteryx and of Compsognathus, has also 
famished a slab bearing a bipedal track, resembling what might 
be produced by Chlamydosaurus or Compsogmthus. It shows 
a median track formed by the tail in being drawn along the 

S nout; on each side of this the hind feet with outspread toes 
we their math, while the foie feet just touch the ground, 
leaving dot-like impressions nearer the median line. Hence the 
fttfthdr thought that while some of the bipedal tracks which ait 
met with from the Trias upwards may be the “spoor” of dm 


thious birds, moat of them ore due to the bipedal progression of 
the Secondary Kept les.—“ Note on the Astragalus of Iguanodon 
MantdliS by J. W. Hulke, F.R.S. The author exhibited and 
described an astragalus of Iguanodon from the collection of 
E. P. Wilkins. The bone was believed to be previously 
unknown. The upper surface presents a form exactly adapted 
to that of the distal end of the tibia, so that the applied surfaces 
of the astragalus and tibia must have interlocked in such a 
manner as to have precluded all motion between them. The 
author remarked upon the interest attaching to this fact in con¬ 
nection with the question of the relationship between the Dino- 
sauria and Birds.—“Note on a very large Saurian Limb-Hone, 
adapted for progression upon land, from the Kimmeridge Clay 
of Weymouth, Dorset,” by J. W. Hulke, F.R.S. The bone 
described by the author presents a closer resemhlance to the 
Crocodilian type of humerus than to any other bone, and he re¬ 
garded it as the left humerus of the animal to which it be¬ 
longed. The author refers it provisionally to a species of Ceteo - 
.w#w, which he proposes to name C. humtro-cristatus. — A 
despatch from Mr. Alfred Biliotti, British Vice-Consul at Rhodes 
(dated Tune *6, 1873), communicated by II. M. Secretary of 
State for Foreign Affairs, and relating to a volcanic outburst 
in the island of Nissiros, one of the Sporades, in which there 
existed a volcano supposed to be extinct. Shortly before June 10 
new craters opened in this volcano, and from them ashes, 
stones, and lava were ejected; many fissures, from which hot 
water flowed, were produced in the mountain, and the island 
was daily shaken by violent earthquakes. 

Royal Astronomical Society, Nov. 14.—Prof. Cayley, 
president, in the chair. Sir Geo. B. Airy, the Astronomer- 
Royal, explained the general state of the preparations for the 
transit of Venus. First, as to the selection of stations. He had 
originally selected five observing-stations, and in making his 
choice he had endeavoured to keep in mind what other Govern¬ 
ments were likely to do. He had been induced to recommend 
another station in Northern India for the purpose of taking a 
series of photographic observations to be used in conjunction 
with the photographic records to be obtained at the southern 
stations. As the French would not support the station 
which he had selected in the Sandwich Islands, by an expe¬ 
dition to the Marquesas Islands, he had found it necessary 
to recommend to our own Government that there should 
be two subsidiary observing stations in the Saudwich Islands. 
The station which had originally been chosen was Hono- 
Iooloo, at about the middle of the islands; the new sta¬ 
tions were to be Ha*wai*i to the east and an island at 
the western extremity of the group. The three stations would 
thus be distributed over a distance of some 300 miles—a fact 
which would greatly add to their chances of fine weather. He 
had also been considering the propriety of establishing stations 
at Christmas Island, at Ilurd Island, and in Whisky Bay, but 
at present they knew little of the chances of anchorage or fine 
weather at these places. The Challenger was, however, about 
to visit and survey them. It would then proceed to Australia, 
whence the results of their investigations would no doubt be 
telegraphed to England. As to the selection of stations in the 
extreme south, the Admiralty would have nothing to do with any 
station where there was no anchorage, and where there were no 
human beings. Any station which laboured under both disqualifi¬ 
cations must undoubtedly be rejected as unsuitable. He felt him¬ 
self borne out in this determination by the fact that other nations 
had adopted the same practical view in their selection of stations. 
The Astronomer Royal then enumerated and pointed out upon 
a globe the stations which had been .selected : 8 American, 5 
French, 4 German, 19 Russian, and 8 English, besides the private 
enterprise of Lord Lindsay. lie then proceeded to give a descrip¬ 
tion of the now well-known “ black drop, ” which was sometimes 
described as being so large as to make Venus appear “pear- 
shaped, ” at other times the illegitimate connection between Venus 
and the limb consisted only of a narrow black strap or band. 
The Astronomer-Royal had had a working model prepared at • 
Greenwich with a black disc moved by clock-work. Tne black 
ligament, or drop, came out as a very marked feature of the 
contact with the artificial limb. And he hoped that Capt, 
Tupman would be able, from a discussion of the observations of 
different observers with different telescopes, to determine in 
what proportion the phenomenon was due to the aperture of the 
telescope used, and to what he might call the personal equation 
of the observer. He then proceeded to explain how when 
Verna was upon the sun’s limb measures are to be made of the 
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common chord of Venus and the limb, and how these measures 
are affected by the formation of a “black drop" between the 
two images.—Lord Lindsay then showed some photographs of a 
model of Venus upon the limb, in which the “black drop ” was 
photographed as a remarkable feature. He pointed out that whf n 
the exposure was longest the “ black drop” was most marked ; 
and he showed that its size might be greatly reduced by 
using a stop which only permitted the rays from the central 
parts of the lenses to reach the plate. Dr. De La Rue said 
it was quite wonderful to see tne amount of preparations 
which were going forward at Greenwich. It was not right to 
throw out such insinuations as Mr. Proctor had done about 
“official obstructiveness.” Mr. Proctor's last paper in the 
Monthly Notices was a disgrace to the Society. In former days such 
papers never appeared.—-A paper was read by Mr. Lassellonthe 
finding of longitude with small instruments.—Mr. Ranyard 
then read a note upon a remark aide spot observed by Pas- 
torff upon t^e sun’s disc of May 26, 1828. In June 1819 
Pastern ob.i ved a nebulous spot with a bright nucleus upon the 
sun, which has since been recognised as being the comet of 1819 
projected upon the bright background of the photosphere. The 
drawing referred to by Mr. Kan yard contained a similar though 
smaller nebulous marking, with a bright centre. His object in 
bringing the drawing to the notice of the society was to inquire 
whether any small comet or known meteoric stream was between 
the earth and the sun on May 26, 1828. 

Anthropological Institute, Nov. 11.—Prof. Busk, F.R.S., 
president, in the chair.—Mr. T. J. Hutchinson, F.R.G.S., 
H.M.’s consul at Callao, read a paper on " Explorations amongst 
ancient burial grounds, chiefly on the sea-coast valleys, of 
Peru,” Part I. The object of the paper was to describe the 
“huacas” or burial-grounds, especially those lying beweent 
Arica and the Huatica Valley, and to expose some popular 
errors respecting them. . Every bit of old wall, every heap of 
gravel, mound of earth, large or small cluster of ancient ruins of 
any kind is there called a ** huaca.” The term huaca (Quichua) 
is synonymous with Quilpa (Aymara) and means “sacred; ” the 
title may therefore be considered as much applicable to the 
bttrying-grounds of Ancon, Pasamayo, and other places where 
there is no elevation above the country, as to those of Pando and 
O char an, large burial mounds in the valley of Huatica. The 
author proceeded to describe in detail the mode of interment and 
the various articles discovered. The celebrated Pacha-Camac 
was described. Along the whole course of the Huatica 
Valley—from Callao to Chorillos—a distance of ten miles direct 
or sixteen miles round by Lima, there is no natural elevation 
that could be made available as a sub-structure for those colossal 
burial mounds. He gave at considerable length his reasons 
for concluding that there was no “Temple of the Sun” and 
no “House of the Virgins” of the Inca religion, and that 
every huaca was not a “Huaca de los Incas. —Dr, Simms, 
of New York, gave a most interesting and instructive communi¬ 
cation on a flattened skull from Mameluke Island, Columbia 
River, and described minutely the practice ot flattening the head 
in infancy. In reply to questions put to him, he said that the 
flattening does not seem to cause pain ; that males and females 
are treated alike, although it had been supposed only males were 
so treated ; that flattening is not apparently transmitted from 
parents to children; and that, judging from the general intelli¬ 
gence of the native Indians, the practice does not seem in any 
way to affect the brain or injure the health of the people. 

Manchester 

Literary and Philosophical Society, October 7.—Ed¬ 
ward Schunck, F.R.S., vice-president, in the chair. W, 
Boyd Dawkins, F.R.S., exhibited a fragment of a post struck 
by lightning on June 2, 1873. It was completely shattered, 
fragments being driven as far as the walls of the house, 
twenty-five yards off, and the downward direction of the loose 
splinters implied that the explosive force was exerted from 
below upwards, instead of from above downwards. Mr. 
Boxendell thought it was most probably due to the sudden con¬ 
version of a portion of the moisture in the post into steam of 
high tension by the heating action of the electrical discharge, and 
mentioned instances in which condensed vapour was said to have 
been seen rising from trees immediately after they had been struck 
by lightning.—“ On the Relative Work spent in Friction in giving 
Rotation to ahot from Guns rifled with an increasing, and a 
uniform twist,” by Osborne Reynolds, M.A., Professor of 
Engineering, Owens College, Manchester, and Fellow of Queen’s 


College, Cambridge. The object of this paper was to show that 
the friction between the studs and the grooves necessary to give 
rotation to the shot consumes more work with an increasing than 
with a uniform twist; and that in the case of grooves which 
develop into parabolas, such as those u*ed in the Woolwich 
guns, the waste from this cause is double what it would be if the 
twi‘t was uniform. The following conclusions were arrived at 
by Prof. Reynolds 

1. That when the pressure of the powder is constant. 

Work spe nt in friction with parabolic gr ooves m 3 

Work spent in friction with plane grooves ... a 

2. That when the pressure diminishes rapidly the above 
ratio ** 2. 

3. That this ratio may have any values between these two, 
but that it cannot go beyond these limits. 

Paris 

Academy of Sciences, November to.—M. de Quatre&ges, 
president, in the chair.—The following papers were read :— 
An examination of the law proposed by Herr Helmholtz for the 
representation of the action of two elements in a current, by M. 
J. Bertrand.—Remarks on an historical point in relation to animal 
heat, by M. Berlhelot.—On the foundation of a meteorological 
observatory at the foot of the peak Du Midi by the Ramond 
Society, by M. Ch. Sainte-Claire Deville.—An extract from a 
letter irorn M. de Lesseps to Lord Granville on the projected 
Central Asian Railway. In the letter M. de Lessens argued 
against the supposed danger of a Russian invasion of India, and 
expressed a hope that the Viceroy would permit his son and Mr. 
Stuart to commence their surveys.—On the structure of the teeth 
of the Hclodermata and Ophidians, by M. P. Gervais.—Memoir 
on the problem of three bodies, by M, E. Mathieu. —Note on 
magnetism, by M. J. M. Gaugain, This formed the fifth of the 
author’s notes on this subject.—Researches otr the absorption of 
ammonia by saline solutions, by M. Raoult. The author stated 
that the difference between the coefficient of solubility of this 
gas in pure water and in saline solutions of the same salt is pro¬ 
portional to the weight of the salt dissolved in a given volume. 
—On the transpiration of water by plants in air and in carbonic 
anhydride, by M. A. Barthehfmy.—New researches on the up¬ 
ward transport of nourishment by the bark of plants, by M. 
Faivre.—On the development of swellings on the rootlets of 
the vine, by M. Max. Cornu.—On certain cases of intermittent: 
of the electric current, by M. A. Cazin.—On a process for finding 
the nodes of a sonorous tube, by M. Bourbouze.—On the 
presence and estimation of titanium and vanadium in the basalt* 
of Clermont-Ferraud, by M. G. Roussel.—A method of estimat¬ 
ing sugar by means of iron, by M. E. Riffard.—Certain facts re¬ 
lating to the development Jof bony tissue, by M» Ranvicr.—On 
the pemphigus of Fist aria terebinihus compared with the Phyl¬ 
loxera quereth, by M. Derbes.—On a new kind of fossil Lemur 
recently found in the Quercy deposits of tricalcic phosphate, by 
M. FilhoL—On the influence of the moon on meteorological 
phenomena, by M. E. Marchand. —On a method for the deter¬ 
mination of the direction and force of the wind; abolition of 
weathercocks, by M. H. Tarry, 
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THE SOUTHERN UPLANDS OP SCOTLAND * 
II. 

T HE next member of the series of rocks making up the 
upper Llandeilo series in the Southern Uplands has 
received from the officers of the Scotch Geological 
Survey the name of the Lowther group. In its typical 
area, which is in the N.W. of Dumfriesshire, this group 
is composed of u fine grey shales and finely laminated feb- 
pathic greywackes with occasional grit beds.” The esti¬ 
mated thickness of this group amounts to 5,000 feet. It 
is seen overlying the Haggis rock group in the streams 
which drain the upper portion of the Lowther hills ; with 
the underlying Haggis Rock group it forms a synclinal 
trough in which the Lowther hills are contained. 

In Wigtonshire the Lowther group rests upon the 
Dalveen group. The strata here generally correspond with 
those of Dumfriesshire, but shales are less abundant, and 
flagstones and grit with shale bands become more deve¬ 
loped. In this county, however, the proportion of the fine 
and coarse rocks of this group varies in different localities. 
The rocks of the Lowther group in Wigtonshire are best 
exposed on the shores of the Irish Channel. Here be¬ 
tween Morroch Bay and Knockienausk Head, cliffs are 
seen from too to 300 feet high composed of strata often 
very twisted and broken, belonging to the Lowther group; 
and in the higher portion of this group, where the flags 
are well developed, they have been worked for roofing 
and flooring purposes. 

Above the Lowther group, and forming the highest 
member of the Upper Llandeilo series, as these occur in 
the Southern Uplands, are strata composed of grey shales 
with bands of fine-grained blue greywacke and flinty 
mudstones. Numerous bands of dark anthracitic shales 
with graptolites interstratify these rocks. These strata, 
with their associated anthracitic beds, have received the 
name of the w Upper Black Shale Group.” Their esti¬ 
mated thickness is about 3,400 feet. This Upper Black 
Shale group occurs near the northern limits of the Upper 
Llandeilo rocks, and is more abundantly developed in La¬ 
narkshire than in Dumfriesshire. 

The Upper Black Shale group, in its typical area, has 
yielded the officers of the Geological Survey a rich grap- 
toiitic fauna, no less than 27 species having been obtained 
from this series of rocks. These species bear a very 
close resemblance to such as occur in the Moffat Shales, 
a horizon much below the Upper Black Shale group in 
position. Two Brachiopods have also been found in con¬ 
nection with these Upper Black Shales, viz., Siphonotrcta 
micuta, a form also occurring in the Moffat Shales, and 
likewise in the Upper Llandeilo rocks of Wales, especially 
In the neighbourhood of Buiith; and a Dtscina which 
has not yet been specially recognised. 

The Upper Black Shales group, following the persistent 
ttrike of the Upper Llandeilo rocks of the Southern Up¬ 
lands of Scotland, makes its appearance in Wigtonshire. 
Two hands of this group lying in a synclinal trough tra¬ 
verse the portion of Wigtonshire contained in Sheet 3. 
One of these bands is well seen in Morroch Bay, about a 

Continued from p, 34. 
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mile and a half south-east of Port Patrick. The other 
appears south-west of Stranraer, and crossing the moors 
to the north-east, is seen in the bed of the Luce below 
Cairnarzean. In Morroch Bay the Upper Black Shale 
group exhibits a threefold petrological nature. The higher 
beds consist of thin black shales, having in them lenticu¬ 
lar masses and seams of coarse clay, ironstone, and nodu¬ 
lar layers of greywacke and pyritous kernals. The strata 
here are much crumpled, and intrusive masses and veins 
of felstone have invaded them. It is in this upper portion 
of the group that graptolites occur, but the number pf 
species obtained from these strata is considerably under 
what have been found in the Upper Black Shale group of 
Lanarkshire. 

The representatives of the Upper Llandeilo rocks in 
the Southern Uplands of Scotland attain to a very great 
thickness. Of the lower portion of the series, the Ard- 
well group, the Lower or Moffat Black shale group, the 
Queenberry grit group, the Hartfeli group, and the Dacr 
group, the officers of the Geological Survey have not 
given their thickness in Dumfriesshire. Of the other 
four groups, the Dalveen, the Haggis Rock, the Lowther 
and the Upper Black Shales, these have an estimated 
thickness of 13,000 ft. If to this amount be added the 
five groups below, we have a development of U&per 
Llandeilo strata in the south of Scotland which must 
amount to nearly 20,000 ft. This great thickness of strata 
much exceeds the same series of rocks developed else¬ 
where in the British Isles. 

The Upper Llandeilo rocks of the Southern Uplands of 
Scotland have a greater uniformity in their mineral nature 
than is usually common to the series. Greywacke in the 
form of shales, sandstones, grit, and conglomerates, having 
in some of their sub-divisions black shales containing 
graptolites, constitute this great thickness of sedimentary 
rocks. There is an absence of limestone strata, only 
nodules occurring occasionally, and the calcareous flags 
which are so characteristic of this portion of the Lower 
Silurian in its typical area Llandeilo, have no representa¬ 
tives in the South of Scotland. The rocks in this district 
have been originally greyish and reddish muds, grey and 
purple sands, and pebble-beds, with occasionally dark 
carbonaceous muds, which may have derived their black 
colour either from decaying sea-weeds or decomposing 
Hydrozoa. The presence of carbonate of lime seems to 
have been very rare in the Upper Llandeilo seas of the 
areas which are now recognised as the Southern Uplands, 
during the deposition of their strata, and to this great 
absence of carbonate of lime we may probably attribute the 
absence of some of the fossils which are so abundant in 
Wales in this series of rocks. Graptolites are essentially 
the characteristic fossils of the Upper Llandeilo of the 
Southern Uplands. The same species seem to run through 
whole strata from the Moffat Shales to the highest mem¬ 
ber of the series, having a range of probably 18,000 ft.; and 
many of these forms of graptolites are common alike to 
the Upper Llandeilo rocks of Wales and Scotland. 

The case is, however, very different when we come to 
compare the Crustacea of the two regions. In Scotland 
the Upper Llandeilo crustaceans are very few, and almost 
confined to Phyllopods, being Peltocaris Hark rust i, P. 
aptyckoides , and Disinocaris Browmi % while in Wales we 
have a considerable development of trilobitic life. Of the 
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latter only one specimen, in the form of a tail, has yet 
been obtained from the Upper Llandeilo strata of the 
South of Scotland ; and this specimen is too imperfect to 
admit of its being specifically determined. With refer¬ 
ence to molluscs, these are nearly equally rare in the 
Southern Uplands. Only two Brachiopods have hitherto 
been recognised, while many forms appertaining to several 
genera have been obtained from the Welsh Upper Llan¬ 
deilo strata. Notwithstanding the paucity of varied 
forms of organic remains in the Upper Llandeilo rocks 
of the Southern Uplands, their rich graptolitic fauna is 
at once indicative of their age, and the absence of other 
forms is most probably referable to want of calcareous 
stTata in connection with these deposits. 

The labours of the officers of the Geological Survey 
among the highly contorted and crumpled rocks of the 
Southern Uplands have afforded further information, were 
such required, of the causes from whence cleavage results. 
In a country so subject to flexures and contortions, where 
anticlinal axes and synclinal folds have been inverted, we 
should naturally look for abundant evidence of the super¬ 
induced structures from which true slates have derived 
their origin. The great mass of the Upper Llandeilo 
rocks of the South of Scotland rarely furnishes anything 
in the form of slates proper ; and when we consider the 
nature of these rocks, which consist for the most part of 
grcywacke sandstones and grits, we cannot fail to dis¬ 
cover that the cause of the general absence of cleavage 
from these rocks has arisen from their petrological 
nature. The officers of the Survey have, however, in several 
instances, pointed out the recurrence of cleavage among 
the finer shales ; and this occurrence usually accompanies 
violent contortions of the strata. 

Although rocks of an Upper Llandeilo age enter so 
largely into the composition of the Southern Uplands, 
they are not the exclusive representatives of the Lower 
Silurian rocks in this area ; above the Upper Llandeilo 
strata rocks referable to the Bala or Caradoc age occur. 
These Caradoc rocks, which occupy a very small area 
when contrasted with the Upper Llandeilo strata, are 
marked in the Southern Uplands by a feature which is 
unknown to their occurrence elsewhere. They are uncon - 
formablc to the underlying Upper Llandeilo beds, a cir- 
cumstance which Prof. Geikie well describes as “ a new 
feature in the geology of Britain.” The Caradoc rocks 
have not been recognised in Wigtonshire. They are 
described in connection with Sheet 15. They occur in a 
trough extending from Wedder Dod N.E. at least as far 
as the hills on the right bank of the Clyde, below Abing- 
ton in Lanarkshire. 

Here they are seen as grcywackes, “ passing on the one 
hand into a crumbling sandstone, and on the other into 
pebbly grits, with shale partings and with beds of con¬ 
glomerate found chiefly at their base” In one spot a little 
concretionary limestone is seen, “the only example of 
limestone met with in the Lower Silurian rocks in Sheet 
15.” This limestone has afforded no fossils, but the con¬ 
glomerates and the pebbly and gritty beds higher up in 
the series are abundantly fossiliferous. Denudation has 
probably removed some higher beds from this group. Its 
total thickness amounts to about 1,700 feet. 

From the Caradoc rocks of the Lead Hills the geolo¬ 
gical surveyors have obtained a good series of fossils. 
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We miss from their list the whole of the graptolites so 
abundant in and so characteristic of the Upper Llandeilo 
strata. In their place we have corals, trilobites, many 
forms of brachiopods, two lamellibranchiates, several gas- 
tcropods, and an arthorceras. Most of the species are 
characteristic Caradoc forms; but they have associated 
with them some which occur also in the Llandovery series. 

The Southern Uplands of Scotland have other mem¬ 
bers of the great Silurian series besides those which have 
been referred to. These occur along a portion of the 
south-east flanks of the range, and consist of rocks having 
a general resemblance to the greywacke strata which form 
so large a part of the Upper Llandeilo rocks in the South 
of Scotland. The newer Silurian strata occurring on the 
south-east margin have, however, a very distinct series of 
fossils ; and associated with their shales are found calca¬ 
reous concretions frequently affording organic remains ; 
the grcywackes flaggy beds also in this higher group 
often contain fossils, especially graptolites. These grap¬ 
tolites belong to species occupying a much higher horizon 
than the forms which make their appearance in the Upper 
Llandeilo rocks ; and the organic remains derived from 
the calcareous nodules also indicate strata higher in posi¬ 
tion than the Caradoc series. The rocks of an Upper 
Silurian age are well developed on the shores of the 
Stewarty of Kirkcudbright, especially on the eastern side 
of the mouth of the Dee. They occur also in Dumfries¬ 
shire, being seen near the southern margin of the Silu¬ 
rians at Dalton Mill, in the parish of Dalton, where the 
flaggy strata yield the same forms of graptolites which 
occur near the mouth of the Dee ; and they have been 
extensively recognised in Roxburghshire. 

As contrasted with the nearest area where Silurian 
rocks occur in England, the strata and the organic re¬ 
mains of the Southern Uplands of Scotland show great 
dissimilarity. 

The distance of the nearest portion of the area where 
Silurian rocks are seen in England from the south-east 
side of the South of Scotland strata of the same series 
does not exceed 30 miles ; for the northern flank of the 
Caldbeck range in Cumberland is not greater than this, 
in distance from the axis of the Lower Silurian rocks in 
Dumfriesshire where the Ardwell group occurs. 

The Lake district of the north of England, occupied 
principally by Silurian rocks, exhibits strata of a lower 
position than any of the Silurian deposits of the Southern 
Uplands. These lower rocks of the Lake district are the 
Skiddaw slates of Prof. Sedgwick, which in many locali¬ 
ties contain graptolites. 

The facies of this graptolitic fauna is, however, widely 
different from that of the graptolitic fauna of the Upper 
Llandeilo rocks of the south of Scotland. In the Lake 
district there are no strata which can be paralleled with 
the Upper Llandeilo rocks. Above the Skiddaw slates of 
the north-west of England there occur great accumula¬ 
tions of igneous rocks in the form of traps, ashes, trap- 
tuffs and similar volcanic products. And it is only when 
the highest of these rocks is reached, which appear to 
have resulted from sub-aihtal volcanic action, that strata 
occur in which organic remains are met with. 

These strata, the Coniston limestones and their asso¬ 
ciated shales, are prolific in fossils of a nature indicative 
of the Caradoc age. 
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It is difficult to conceive how all traces of the vast 
igneous action which occurred within the distance of 30 
miles from the Scottish Silurian area should be absent 
from the rocks of the Southern Uplands. The uncon- 
formability of the Caradoc deposits on the Upper 
Llandeilo strata in the Southern Uplands may per¬ 
haps afford some clue to this difficulty. The Skiddaw 
slates were probably ancient land in the area now occu¬ 
pied by the Lake district during the period of the deposi¬ 
tion of the Upper Llandeilo rocks of the south of Scotland. 
This ancient land seems to have been subject to violent 
sub-ai:rial volcanic action, being the earlier epoch of the 
Caradoc series. During the later portion of the same 
epoch this violent volcanic action ceased, the area covered 
with igneous products again subsided beneath the sea, and 
allowed of the accumulation of the materials of the 
Coniston limestone and the succeeding groups. 

In the Southern Uplands of Scotland the well-marked 
break recognised by the officers of the Survey points to 
a lapse of time between the deposition of the highest 
of the Upper Llandeilo groups and the conglomerates at 
the base of the Caradoc rocks. It is probably during this 
lapse of time that volcanic action was so rife on the other 
side of what is now the Solway Firth. This lapse of time 
is still further indicated by the comparative small deve¬ 
lopment of the Caradoc rocks of the South of Scotland, 
as contrasted with those of the typical Caradoc areas of 
Shropshire and Wales, and also by their fossil contents, 
which indicate that only a portion of the group is repre¬ 
sented in this area, and that this portion appertains to the 
upper part of the series. 

From what has been said it will be apparent that the 
labours of the officers of the Geological Survey of Scot¬ 
land have put us in possession of most important infor¬ 
mation concerning the very difficult series of rocks making 
up the strata of the bulk of the Southern Uplands. There 
are other matters amply detailed in the “ Explanatory 
Memoirs ” such as the metamorphism which the Silurian 
rocks have in some places undergone, and the intrusive 
rocks which are associated with them. The Old Red 
Sandstones as laid down in Sheet 15 are fully described. 
The important carboniferous areas of New Cumnock and 
Guelt, of Lugar and Muirkirk, and of Glespin or Douglas 
Water, with their thin limestone and low coal, are largely 
detailed. In relation to Dumfriesshire, the Sanquhar 
coal-field, made up of strata belonging to the true coal 
measures, and the carboniferous rocks which underlie it 
ate also fully described. The Permian rocks of a portion 
of the Nith basin, having porphyries in different beds at 
their base, and brick-red sandstones with trapean detritus 
forming their upper portion, and also rocks of the same 
age occurring on the shore near Corsewall House, 
Wightonshire, are subjects treated of in the Memoirs. 
Igneous rocks of an age posterior to the Permian are 
also referred to. Superficial deposits in the condition, 
of drift sands, and gravels, brick clays,- and erratic 
blocks, also still more recent products in the form of 
raised sea beaches, blown sands, peat and alluvium are 
fully alluded to. Finally the explanations afford infor¬ 
mation concerning the economic minerals of the several 
districts, the whole containing a record of an amount of 
careful observations and inferences such as could only 
Iutevd been arrived at by the labour and experience of such 


a staff of officers as that which constitutes the Geological 
Survey. 

Robert Harkness 


LEYBOLD'S EXCURSION 70 7 HE ARGEN¬ 
TINE PAMPAS 

Excursion a las Pampas Arjentinds : hojas dc mi diario ; 
Febrcro ar 1871; Seguido dr tab las de observaciones 
barometric as, ttn boceto de la rut a fornaaa. Por Fede¬ 
rico Leybold. 8vo, pp. 108. (Santiago, 1873.) 

HE publication of a book relating to Natural History 
in Chili is a rare event, and therefore well worthy of 
record. Except Philippi and Landbeck's “ Catalago de 
las Aves Chileans,” and some few papers by the same 
authors in the u Anales '* of the University of Santiago, 
the present is almost the first that has come before our 
notice. And these, it must be recollected, are not the 
productions of native Chilians, but of members of the all- 
pervading Teutonic race, who have brought their science 
with them from their distant fatherland. 

Herr Leybold, or Don Federico Leybold, as we suppose 
wc must call him, for he writes in Spanish, has been long 
resident in Santiago, and active in investigating every 
branch of Natural History in his adopted country. During 
the last few years, as he tells us in the introductory 
chapter of the present work, he has sent six expeditions 
over the Andes to explore the natural riches of the 
“Argentine Tempe,” and finally in the month of February 
of 1871 was able to make arrangements to proceed him¬ 
self upon a collecting tour into the same district. The 
route taken from Santiago was up the valley of the 
Maipo, to the junction with it of the “Valle del Yeso,” 
and thence up this northern branch to the foot of the 
“Portillo de los Piuquenes,” where the watershed was 
crossed. But a second and more elevated pass—the 
“Portillo Mendocinosucceeds on this route over the 
main chain, which is, we believe, that usually taken to 
Mendoza. From the summit the descent was made over 
the elevated eastern slopes of the Mcndozan Andes to an 
estancia called Vistaflores, situated at the foot of the 
range, which was made the headquarters of the party 
while they explored the surrounding country. Rainy 
weather and drunken servants much hindered operations 
during the stay at this place, which appears only to have 
lasted about a week, when it was determined to return 
to vSantiago by the more southern “ Paso del Diamante.” 
This pass leads under the volcano of Maipo into the 
main valley of the Maipo, and thus enabled the travellers 
to join their former route after about a week's difficult 
and occasionally dangerous travel amid the snows and 
storms of the higher Andes. 

Herr Leybold’s diary of this interesting month's ex¬ 
cursion is replete with notes and observations in every 
branch of Natural History—Zoology, Botany, and Geology. 
Birds, beetles, and plants appear to have engaged his 
chief attention—but other objects are not passed un¬ 
noticed. Not only are frequent references given to known 
species observed in the Andes and on the .adjacent dis¬ 
tricts of the Argentine Republic, but descriptions are 
introduced of species believed to be new to science, and 
discovered on this occasion. Thus we have characterised 
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(p. 29) a new Crustacean —sEglea auditia (pp. 36, 37), two 
new Violets, Vtola acanthophylla , and V. portulacea (p, 
38), a new Pigeon, Columbina aurisquamata (p. 45), 
Onosphacus , a new genus of Menthoidefe; and subse¬ 
quently two new Snakes, Bothrops ammodvtoides and 
Pelias trigonatus. 

As regards these and other supposed novelties, it may 
be remarked that it is not very convenient to scatter such 
descriptions through the pages of a book of travels, where 
they are liable to escape notice. Moreover, an isolated 
worker in a remote part of the earth's surface is in great 
danger of not knowing what is already known to others, 
and should take the precaution of consulting some corre¬ 
spondent in the great European centres of scientific activity 
before publishing what is new to him as new to every one 
else. Dr. Finsch has already shown that Ley bold’s 
Conurus glaucifrom is a well-known species of Parrot; 
and we do not doubt that most of the other supposed 
novelties will be found to have been previously described 
elsewhere. P. L. S. 


A HEALTHY HOUSE 

What a House should be , versus Death in the House . By 
William Bardwell, Architect and Sanitary Engineer, 
(London ; Dean and Son.) 

HE author of this work is evidently an enthusiast in 
sanitary matters, but there is much in it worth the 
attention of the professional architect and builder, as also 
of the house-owner and occupier. It will be some time 
before the precepts of hygienic architecture can be ex¬ 
pected to pervade all classes of the community; but reforms 
in this direction must commence from above, and will 
gradually be accepted by the poorer classes ; this work 
will assist the dissemination of wholesome rules. 

The subject of drainage, which necessarily occupies 
much of the work, has been forced into prominence by 
the dangerous illness of the Prince of Wales, in the Autumn 
of 1871 ; and this work meets to some extent the demand 
for further and better information on the subject. Our 
author is not new to the task, having so long ago as 1828 
turned his attention to the sanitary conditions of buildings, 
and has published several treatises on cognate subjects. 
The work before u$, however, is suggestive rather than pro¬ 
found, and we find a tendency in it to describe very prosaic 
details in stilted language. There is also a general want of 
references, so that many of the statements cannot be easily 
verified—such, for instance, as this, p. 6, art. 10 
“We have progressed some little since 1828, when my 
first essays on health were published, and public attention 
has been directed to the subject; but still, one half of the 
children homing London and other large towns, die before 
they are three years old ; while at a parish in Norfolk, 
where the principles here set forth are rigidly enforced 
by the excellent rector, a child is never known to die.'' 
After making, however, every abatement—as we are bound 
to do—the work will not fail to prove* very useful, and 
will assist in leading people to better sanatory arrange¬ 
ments. 

In p. 8 he justly animadverts on many modem cottages, 
which “from admiration of mediaeval architecture are 
irregular in plan, and irregular in outline from an idea of 
being picturesque; and hence the chimneys are outside, 


involving loss of heat, the roof all hips and valleys, and 
dormer windows inquiring constant repairs, and exhibiting 
an utter ignorance of the very first principles of a healthy 
home.” Some fallacy seems, however, involved in the pas¬ 
sage which follows, and which describes the effect of as¬ 
phalted ground floors in some Essex cottages. The in¬ 
habitants suffered from rheumatism until the asphalte was 
covered with boards—“because the boards were conductors 
of damp, whilst the asphalte was a non-conductor of mois¬ 
ture.” It must have been the conduction of temperature, 
and not of moisture, that led to the inconvenience. 

Chapter ii. is on bad drainage, and opens sensibly 
thus ;—" The use of water in cabinets in disobedience to 
God’s command to the Israelites to bury excreta in 
the earth is unquestionably the cause of those alarming 
modemMiscases—the something in the air—with which the 
whole country is affected.” It may be impossible to return 
to the more primitive practice, but the fact remains that 
even the old cesspool system was less unhealthy than the 
modern more artificial one. Some valuable hints arc 
given in pages 12 —13, for discovering the inlets of sewer 
gases into houses. The closet soil-pipe is often the origin 
of these irruptions ; for the inclosed gases decompose the 
soldered joints of the lead pipe in a few years' time, if the 
pipe is not ventilated, as indeed it seldom is, and the 
junction of the lead-pipe with the drain is often defective. 
Every sink, too, which modern luxury has introduced to 
save the old-fashioned labour of throwing slops away out 
of doors, opens a pathway for the poisonous gases, of 
which one part in 260 mixed with common air is lata! to 
life, and of which no sensible proportion can long be 
breathed with impunity. 

There is also a moral aspect to the question. The fol¬ 
lowing passage is introduced as a quotation, but it does 
not appear from what author, p. 19 

“ A clean, fresh, and well-ordered house exercises over 
its inmates a moral no less than a physical influence, and 
has a direct tendency to make the members of the family 
sober, peaceable, and considerate of the feelings and hap¬ 
piness of each other.” 

In chap. iii. are some valuable remarks about drains 
stink-traps, and rain-water pipes. Water-closets, it is 
said in p. 29, should never be in a basement—for if so, 
the house is liable to draw its supply of air through them 
—but always in a back-yard. Those that are wanted to 
be in immediate connection with the house should be in 
the upper floors only, and, whenever practicable, ap¬ 
proached through a greenhouse. 

At p. 33 are some remarks on the necessity of pure, 
untainted water; and, in p. 34, on the danger of lead¬ 
poisoning. The pipes made by Messrs* Walker, Camp¬ 
bell & Co., of Liverpool-lead-cased block-tin pipes-^are 
recommended in those cases where the water acts upon 
lead. A caution as to the use of these pipes should, how¬ 
ever, have been added, as very great care and peculiar 
arrangements are required in jointing them; other¬ 
wise, the combination of the two metals becomes exposed 
to the action of the water at the joints, when decomposition 
will take place, and the water will still be affected with 
lead. 

In p, 41 the importance of a dry basement is incul¬ 
cated, and with a well-merited encomium on Mr. 
John Taylor's clever contrivance of the damp-proof 








course whfch both keeps down the damp and ven¬ 
tilates the ground-floor. Proceeding to fire-proofing 
methods, Mr, David Hartley’s simple but little known 
contrivance for protecting dwelling-houses from fire by 
interposing sheet-iron or copper between the floor boards 
and the joists is mentioned. The plan described a little 
farther on, p* 46-47, would probably not be so effective as 
Hartley's, 

In pp. 48-58 fire-grates are mentioned, and with a de¬ 
cided preference (perfectly justified in the experience of 
the writer of these remarks) for Mr. John Taylor’s smoke- 
consuming grate ; but the author should hardly have left 
Dr. Amott’s smoke-consuming contrivances unnoticed ; 
and when at pp, 61-66 he speaks of ventilation, he should 
have mentioned at greater length Dr. Arnott’s ventilating 
valve. Boyle’s ingenious ventilators, however, quite de¬ 
serve the praise given them in p. 63. 

It would be interesting to have had some references 
given to sanction our author in claiming the authority of 
the Duke of Wellington, together with that of Aaron and 
the High Priests, his successors, for the practice of 
placing their beds nearly north and south so as to be in 
the line of the magnetic current. The theory no doubt 
has its advocates, but can hardly be of universal appli¬ 
cation, as there arc many sound sleepers at all degrees 
of orientation. 

Chapter iv. contains some good suggestions respecting 
London street improvements and the Sanitary Recipes at 
the end will be found deserving attention. 


OUR ROOK SHELF 

Natural Philosophy. Part.I. Mechanics. By J. Alfred 
Skcrtchley. Pp. 168. (London : Thomas Murby, 1873.) 

This work belongs to a series of small manuals which 
the publisher calls the “ Science and Art Department 
Series of Text Books.” It is designed for students who 
possess but little mathematical knowledge, and each of 
the theorems discussed is explained in very simple lan¬ 
guage. In some respects the work keeps pace with 
modern text-books, in others it lags behind them. Thus 
while we have chapters on Kinetics and Kinematics, 
and on Actual and Potential Knergy, we find some of the 
units as primitive as possible, and the Metric system is 
ignored. The unit of length is given as the yard, and the 
unit of weight as the grain. The definitions leave much 
to be desired : thus Mechanics is defined as “the Science 
which treats of the laws of motion and force, especially 
as applied to the construction of Machines;” Hydro¬ 
statics “the science treating of the pressure of water” 
Again we find the following very loose definition of the j 
force of gravity ; ” Every particle of matter has a ten¬ 
dency to draw to itself every other particle, and this 
tendency is called the force of gravity.” The other 
attractive forces are here ignored, the student is left quite 
%\\ ignorance as to whether the force acts through a sen¬ 
sible or insensible space, whether it acts between particles 
or masses, whether such particles or masses are neces¬ 
sarily of similar or dissimilar substances.' A screw is 
defined as “ an inclined plane revolving round a centre.” 
u Any body capable of moving freely about a fixed axis 
is a pendulum. The chapter relating to Energy requires 
to be carefully revised, as, indeed, does much of the work 
ad far as accurate and logical definition is concerned. 
The examples are useful, and the questions at the end of 
the hook will be found of service in teaching elementary 
Science, but the book can scarcely be recommended until 
the definitions are more precise and absolute. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . No notice is taken of anonymous 
communications. ] 

The Dutch Photographs of the Eclipse of 1871 

In the account of the proceedings of the meeting of June 13 
last of the Royal Astronomical Society, as published in Vol. viii. 
p. 175, of Nature, I read the following :— 

41 Mr. Kanyard remarked that the paper copies of the Dutch 
photographs which he had seen had been printed from enlarge¬ 
ments on glass, in which the moon had been stopped out with 
black paper or some other material. On measuring he had 
found that the body of the moon, as given in the photographs 
was by no means circular, and Mr. Davis had pointed out to 
him that the irradiation under the prominences was perfectly 
sharp at the edges, as it would be when printed through [paper. 
It was therefore unfair to institute any comparisons ns to 
the amount of the irradiation in these and in tne other photo¬ 
graphs. ” 

1 beg leave to state, in opposition to Mr. Ranyard’s and Mr, 
Davis's remarks, that no stopping out with black or any otheT 
paper has taken place. I enclose hereby copies on paper ot the 
originals and of one of the enlargements. In the first-mentioned 
everyone may see that the moon is sufficiently dark to render un¬ 
necessary every artifice before making a good enlargement. In 
fact 1 have seen the enlargements myself, and in them, too, the 
moon was as dark as the surrounding sky. 

I think Mr. Dietrich’s merit to be especially this, that he has 
directed the attention of astronomers again to a method, as it 
seems already wholly abandoned, if ever earnestly tried, viz* 
that of taking an image with a photographic lens of short focus 
but great force, so that a very short exposure might be sufficient. 
As to the profit his photographs brought to our knowledge of 
the sun, Col. Tennant says, almost every depression of outline 
of the Indian photographs could be recognised in the Java 
ones, and thereby it is proved that in the interval of time needed 
by the moon’s shadow to make the traject from India to Java, 
say 50 minutes, almost no change whatever took place in the 
solar corona. 

Of course the method could be improved by moving the 
camera by clockwork. Then the exposure could last a little 
longer, eg., one second, and the exterior outline would reach 
farther; a larger camera, with photographic lens of the same 
force would without doubt give more details. 

As to the not-circular (in fact elliptical) form of the moon in 
the photographs, I think it pleads more against than in favour 
of Mr. Ranyard’s remark, for if a disc of paper were to be used 
to stop out the moon, of course a circular one would have been 
made, and not an elliptical one. The fact is that the copies of 
the original die hi present the same peculiarity, the difference 
between the longest and shortest diameter being about °f a 
millimeter, as is easily recognised with a lens and a measure of 
half-millimeters. Jn the accompanying dispositive thediflerenc* 
•= 1 mm. As in other photographs of total eclipses, the diae 
meter corresponding to the poles of the sun is the longer. This 
phenomenon is in our case only partially explained by the moon’s 
motion during the time of exposure ; perhaps a stronger impres¬ 
sion at the equatorial regions of the sun, or a trembling ot the 
camera-stand has done the remainder. 

I n the glass photographs, of which I (rave sent a pair to Lord 
Lindsay and to Messrs. Lockyer, Huggins, Warren De La Rue, 
and Main, the details are finer and sharper than in the paper 
ones. J. A. 0 . Oudrmans 

Batavia, Sept. 10 

[We have no doubt from an inspection of the photographs 
sent, that no stop was used.—Ea] 

Elevation of Mountains and Volcanic Theories 

The accompanying letter from Captain Hutton is in acknow- 
ledgmentof my paper on “The Elevation of Mountains by Lateral 
Treasure,” which I read at Cambridge in 1869, I sent it to him 
in consequence of seeing bis ‘lecture on Mountains, in the Geolo - 
deal Magazine, He could not have received my critique on that 
lecture at the time of his writing this letter. In accordance with 
his suggestion 1 forward it for publication in Nature without 
comment. Osmond Fisher 

I Harlton Rectory, Cambridge 
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I have to thank you for sending me your paper on the 
Elevation of Mountains, which I have read with great interest. 
You and Mr. Mallet have done great service to geology by 
exploding the old-fashioned idea of cavities existing in the 
interior of the earth. I quite agree with you that a cooling 
earth must give rise to great pressure in the outer consolidated 
layers, and that this pressure must crush the rocks composing 
it; but T cannot think that this crushing is the cause of the ele¬ 
vation of mountains. My reasons ior disagreeing with you are 
the following 

1. The pressure from a shrinking globe must be uniform, and 
the lines of least resistance, once chosen, should remain always 
the same, and the elevation should be continuous. All minor 
differences would be insignificant in comparison with the flatter 
arch at the poles. These areas, therefore, would subside, and 
mountain chains should have had from the first an cast and west 
direction, l see no provision for changing the localities of 
movement. 

2. Where deposition was going on the rocks would be beating 
and no contraction could occur below them. Hut mountain 
chains have been always formed where the deposits were the 
heaviest, and where, therefore, uplifting would not be likely to 
occur. 

3. All mountain chains are not formed on the same system, 
but can be divided into two groups, as I have pointed out in my 
lecture on this sub ject. 

4. Whether a glacial epoch has ever extended over the whole 
earth or not, it is certain that the northern parts of America and 
Europe are much warmer now than they were in the Pleistocene 
period, consequently the rocks under them could not have con¬ 
tracted, and yet we know that extensive movements are even 
now going on in this area. 

5. In order to produce a strain on the surface, the lower con¬ 
tracting rocks must be solid, consequently there would be nothing 
to support a large anticlinal, and no rocks to pass into the liquid 
state; the result would be a general small crumpling all along 
the surface. The relief also to the compression of the upper 
rocks could not be obtained by a single rising at a point, or along 
a line, without a horizontal movement of one bed over another, 
which appears to me to be impossible. Consequently 1 do not 
think that the shrinking could produce the observed effects, more j 
especially as the Himalayas, &c. are of tertiary age, and the con¬ 
traction of the globe, Bince the cretaceous period, cannot have 
been very great. These remarks apply also to Prof. Xhaler’s 
theory (Proc. Bust. Soc. Nat. Hist. 1866). Mr. Medlicott’s sec¬ 
tion of the Himalayas is, to my mind, physically impossible. It 
is inconceivable that the beds could be engineered into the 
positions in which he has placed them. 

6 . The theory does not account for the numerous minor oscil¬ 
lations of level that coal measures often prove to have taken place. 

7. The theory makes no provision for tension in the rocks. 
But it is a fact not sufficiently dwelt upon by geologists, that 
faults just os surely prove tension in rocks as contortions prove 
compression. 

I have also a few objections to your theory of Volcanoes, and I 
also to that of Mr. Mallet, They are as follows :— 

1. The density of the crust has been shown by General Sabine 
to increase in volcanic regions, while, by your theory, it should 
decrease, Mr. Mallet’s theory would account for this, as also 
would the one proposed in my lecture. 

2. To cause a volcano the heat must go to the water, for the 
water cannot go to the heated rock, as your theory wouUl require. 

3. Volcanoes are not found in contorted countries, or where 
great lateral pressure has existed. In the older volcanic districts 
(e.g. North A Vales) the eruptions occurred before the folding of 
the strata. This is also a strong point against Mr. Mallet’s 
theory. 

4. By Mr. Mallet’s theory the crushing must be very sudden, 
or the heat would be conducted away, and as each eruption 
would require a fresh accession of heat, it ought to be preceded 
by elevation or subsidence on a large scale, The earthquakes 
that precede eruptions are just as likely to be effects as causes, 

5. Faults show no heating where considerable crushing has 
taken place. 

Such are the objections that occur to me, but, after all, we 
cannot well burke the question as to the state of the interior of 
the earth, and I must confess that the “Viscidists” appear to me 
to have a better position than the “ Rightists.” 

Mr, Hopkins’ argument, drawn from precession and nutation, 
has proved untenable, and the only stronghold that the “ Rigi- 
dists” now retain is the absence-of-intemal-tide argument of Sir 
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W. Thomson. This has not yet been assaulted, but it probably 
has a weak point somewhere, for its author has allowed that the 
interior of the earth is probably “at, orvery nearly at, the proper 
melting temperature for the pressure at each depth,” which seems 
hardly consistent with its being “more rigid than glass.” On 
the other hand, the “ Viscidists ” have a very strong point in the 
fact that faults are known with throws of several thousand feet 
(which apparently must penetrate into some yielding material), 
as well as some minor positions, such as the supposed effect of 
the moon on causing earthquakes, the composition of volcanic 
rocks (which contain more alkali than could be obtained by 
merely melting sedimentary rocks), and the mode of occurrence 
of granitic rocks, none of which have been seriously attacked by 
the “Rigidists.” 

At this distance I cannot take part in a discussion, as I must 
always be five months behind hand, but if you think that a pre¬ 
liminary skirmish in the pages of Naturic would do good, 
although it did not bring on a decisive battld, you are quite wel¬ 
come to publish this letter. F, W. Hutton 

* Wellington, N, Z., July 21 

1 P.S.—At the time of writing my paper on Elevation and Sub¬ 

sidence {Phil, Mag. Dec, ’72), I was not aware that Mr. Scrope 
had been the first to suggest* the theory there developed, or I 
should certainly have mentioned his name, and not proposed to 
call the theory after Herschel and Babbage. I feel that I owe 
Mr. Scrope some apology for my inadvertence. 


Deep-Sea Sounding and Deep-Sea Thermometer* 

WE have again to claim your indulgence for occupying space 
for a few comments on Mr. Casella’s reply to our letter. 

It is not true that we abstained from drawing attent'on during 
the lifetime of Dr. Miller to the fact that he had plagiarised our 
invention ; on the contrary, we wrote to Dr. Miller as soon as 
we were told that he had read a paper before the Royal Society 
on his supposed invention, and wc have before us Dr. Miller’s 
answer, dated Nov. 23, 1869, wherein he writes : 

“ I am sorry if I have inadvertently done any thing which may 
fairly be considered an injustice to you in respect to the deep-sea 
thermometer,” & c. 

We believe Dr. Miller did not know of our thermometer, 
but Mr. Casella did, having had one or more in his possession 
years previously, and as a fact our thermometer was well 
known in the trade; therefore he as the workman employed by Dr. 
Miller ought to have acquainted that gentleman with the fact. It 
1 is most likely that we should not have taken any further notice had 
the thermometer retained the modest title given to it by Dr. 
Miller, viz. the “ Miller-pattern.” This, however, did not suit 
Mr. Casella. Mr. Miller died—”mors tua vitamea,”--and forth* 
with the thermometer is styled the Miller-Casella, then by a little 
“progressive development,” the instrument is brought out at 
the British Association as the Casella-Miller, and to day wc have 
it in Mr. Casella’s letter as “ my thermometer." , 

On refetence to the Royal Society's Proceedings, vol. xvii. 
P* 4^2, we find no mention of Mr. Casella’s name except as the 
workman who look I)r. Miller’s instructions, and we have yet to 
learn what right a workman has to appropriate to himself an 
instrument made for Dr. Miller, or any other customer, sup- 
posing, even for argument’s sake, that we had no priority in ft* 
invention. 

Mr. Casella asks “ What has Negtctti and Zambra’s thermo¬ 
meter done that it should be known ? ” 

In the first place it served him os a pattern, it showed him 
how the best deep-sea thermometer was constructed, and how 
to make others on the same principle ; and we contend that had 
our instruments been placed in the hand* of skilful, careful, and 
trained observers, such as are now engaged in the Challenger 
Expedition, they would have given results equal to theme now 
obtained with the instruments supplied by Mr. Casella, and ob* 
viuusly so, their principle being precisely the same, 

Mr. Casella talks about our thermometers having failed. Can 
Mr. Casella point out where are recorded any of the failures? 
Was Mr. Casella able to make them fail when he tried by placing 
one of them in his hydraulic press in the presence of gentlemen 
connected with the Meteorological Office? But this 1$ not the 
point at issue, the sole question U, are the thermometers supplied 
to the expedition the same in principle as ours, or are they not ? 

Doubtless it would be much more agreeable to Mr. Casella 
that these questions Bhould be decided by himself in private* 
hence his invitation to your readers “to go to his establishment 
* •• Volcanoes," «t © 4 . x*a$, p. 30. 
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and bear bis explanation.” Surely no such arrangement will 
satisfy 11 all the scientific men in the world.” We contend that 
as Mr. Casella. has publicly claimed the invention as his own, 
it ought to be decided with equal publicity whether he lias done 
anything more than copy our instrument. 

We again give the description of our thermometer (not 
in our own words, for we might be accused of shaping 
them to suit our purpose) but in the words of the late Admiral 
Fitzroy as they appear in the first number of Meteorological 
Papers, page 55, published July 5, 1857, in referring to the 
erroneous readings of all thermometers consequent on their deli¬ 
cate bulbs being compressed by the great pressure of the ocean, 
Admiral Fitzroy says 

•‘Withaview to obviate this failing, Messrs. NegroUi and 
Zambra undertook to make a case for the weak bulbs which I 
should transmit temperature but resist pressure. Accordingly, 
a tube of thick glass is sealed outside the delicate bulb between 
which and the casing is a space all round which is nearly filled 
with mercury. The small space not so filled is a vacuum into 1 
which the mercury can be expanded, or forced by heat or me- 
chanical compression, without doing injury to, or even com- I 
pressing the inner or much mote delicate bulb,” &c. &c. 

Mr. Casella “did not wish to take up your valuable space 
to describe his thermometer,” Well, it matters not ; the 
late Admiral Fitzroy has done it for him. lie described it six¬ 
teen years ago ; and if the reader will take every syllable of the 
extract above quoted, ami substitute the word “alcohol ” for 
“mercury” (which colourable change was eff-cted by Mr. 
Casella, to the detriment of the instrument), they will have 
a correct description of Mr. Casella’s thermometer in the most 
minute details. 

Hy. N EG RETT I AND Z AMUR A 
Rain-gauge at Sea 

1 BEG to send you a copy of a letter 1 received lately 
from Capb Goodcnough, of the Royal Navy, respecting the use 
ot my rain-gauge at sea. (Sec Nature, vol. vii, p. 202. ) 

Nov. 8 * W.J.Bi.ack 

“ il.M.S, Pearl, lat. 6° S., long. 22 W. 

“ Dear $ir,—I should have taken an earlier opportunity 
of writing to you about the instrument which you were 
so good as to design for use on board ship, but have 
not had the good fortune to fall in with any rain up 
to the present time with which I could at all events in 
some measure test and chronicle the rain gauge. It is odd 
that in a journey of twenty days 1 have had only ‘07 in. of 
rain, and that although I am at this moment in a district in 
which an average of seven hours* rain usually falls at this time of 
the year. On that one occasion -07 in. did fall and was duly 
caught in your instrument as weir as in another mounted on 
gimbals, the measurements being exactly alike in each. I much 
prefer the mounting of your instrument, and will report to you 
as to the amount of weight it requires after some experimenting 
with it. The usually most steady instrument is one which is 
heavy, and whose centre of gravity is very near its centre of 
oscillation. I do not think it would be well to increase the size of 
the instrument, as it would become inconvenient to place, ex¬ 
cept for the use of a man who wishes to devote himself very 
much to that order of observation. Our poop is so high 
here that I do not anticipate any mixture of sea-spray in the 
gauge, but if it were so your table would be sufficient to clear it, 
supposing we had Carpenter’s Hydrometer to test with, as we 
might not expect enough water to float an ordinary one. 

“I remain, yours very truly, 

“ James K. Goodenough 

“ Captain R.N, Command H.M.S. Pearl, proceeding vid the , 
Cape to Australasia.” j 


Glaciers 

In a letter printed in your number for Oct. 16 (vol. viii. p. 506), 
Mr. J. II. Rohrs states that he believes that glaciers existed at 
'Of near the sea-level in central Hindustan in the glacial period. 
Glaciers undoubtedly existed in the Himalyas at a much lower 
^ovation than at present ; there are traces of their action in 
Sfkklm in valleys, the bottoms of which arc now only 4,000 ft. 
-above the sea, and in the north-western Himalayas, Mr. 


Medlicott, 1 think, considers that in some valkva glaciers 
descended to within 1,000 ft. of the sea-level, buyM**ve never 
heard of any marks of old glacial action in the Ioatfcft peninsula 
south of the Himalayas. There are no mountains in central 
Hindostan exceeding about 4,000 ft. in height, and a careful 
examination of the portions of the Nilgiri mountains in Southern 
India, which rise above 8,000 ft., has not afforded any proof of 
the former presence of ice. It is very probable that Mr. Rohrs 
possesses information upon this subject with which I am unac* 
quainted, and it is without the least wish to express a doubt of 
the accuracy of his information, that I ask for any evidence he 
can produce in favour of his assertion, as the subject is one in 
which I am greatly interested. 

W. T. Bi.aneord 


JOHANN NEPOMUK CZERMAK 

OH ANN NEPOMUK CZERMAK was born June 17, 
1828, in Prague. His father, Johann Conrad 
Czermak, was a medical practitioner of high repute in 
that city, and his uncle, Joseph Julius Czermak, enjoyed 
a considerable reputation as Professor of Medicine and 
Physiology, first at Gratz and afterwards at Vienna. 
Educated at the high school of his native town, Johann 
Czermak entered upon the study of medicine at the Uni¬ 
versity of Vienna in 1845. I n 1847 be moved to Breslau, 
where he had the great advantage of living with the dis¬ 
tinguished physiologist Purkinje. From Breslau he passed 
on in 1849 t0 Wurzburg, where in 1850 he received the 
degree of M.D., publishing on that occasion an inaugural 
dissertation on “ The Microscopical Anatomy ot the 
Teeth,” in which he called attention to the larger “ inter- 
globular ” spaces so often found in the upper part of the 
dentine. After a visit to England he settled at Prague, 
where he became assistant to Purkinje, who then held the 
chair of Physiology in that place. In 1855 he left Prague to 
take the chair of Zoology at Gratz ; but zoology was not his 
proper province, and he gladly accepted in 1856 the offer of 
the Professorship of Physiology at Krakau, which however 
he left in the following year for the like chair in Pesth. 
In both these universities he established physiological 
laboratories and gave a decided impulse to physiological 
research ; but the political agitations then rife made life 
distasteful to him there, and in i860 he resigned his chair 
and returned to Prague. Such frequent changes must 
hive interfered greatly with sustained research, but by 
this time Czermak had made his name known as well by 
several investigations in experimental physiology and in 
subjective vision, as especially by his researches on the 
laryngoscope, his treatise on which (“ Der Kchlkopfspiegel 
und seine Verwerthung w ) embodying the results made 
known in various papers in 1858 and 1859, he published 
shortly before his return to Prague. 

Here he resided some years, visiting at times En gland, 
•Holland, and France, in order to make the value of the 
laryngoscope better known to his fellow-workers in 
science ana medicine. There are many in England who 
retain pleasant memories of these visits. 

The ample means brought to him by the gifted 
lady whom he had the happiness to marry, enabled 
him to build in Prague and furnish at his own 
expense a private laboratory for research, in which 
he not only worked himself, but which he also placed 
at the disposal of others. Many would have envied, 
and few would willingly have let slip, such an oppor¬ 
tunity for quiet labour; but Czermak, conscious of the 
power he possessed of lucid exposition, delighted in 
teaching, and felt perhaps the want of the stimulus which 
pupils afford. Accordingly, when in 1865 he was offered 
the chair of Physiology in J ena, vacated by the removal 
of von Bezold to Wurzburg he at once accepted it. 
Here he continued until, in 1869, finding the disease to 
which he eventually succumbed ^and the beginning of 
which he himself attributed to the irritation caused by the 
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controversies which arose out of his laryngoscopic work), 
was rendering him unfitted for the energetic performance 
of his professorial duties, he withdrew to Leipzig, where 
he was made Honorary Professor at the University, and 
where he continued to reside until his death, on Sept, 16 
in the present year. 

Carried off while yetJn the prime of his life, and 
the energies of his last few years impaired by an 
insidious disease, Czermak has perhaps left a mark on 
the scientific progress of his time incommensurate with 
his talents or his promise. He will doubtless be best re¬ 
membered through his laryngoscopic labours. We owe 
to him the real introduction into medical practice of this 
valuable instrument. But his other researches, such as 
those on the action of the vagus, the pulse, the sense of 
touch, the manage movements resulting from injuries to 
the brain, those on dyspnoea, and others, show remarkable 
acuteness and clearness of insight. 

Two talents he possessed deserve special notice. He ! 
had remarkable aptitude in devising apparatus for ob¬ 
serving or for demonstrating physiological phenomena. 
It was this faculty which made him successful where 
others had failed in the use of the laryngeal mirror ; and 

would be difficult to exaggerate the immense help to 
experimental physiology which has been afforded by the 
ingenious ** holder” which bears his name. 

The other laculty, that of popular exposition, less com¬ 
mon in his country than in ours, he possessed to a very 
high degree. And his popular lectures, which were origi¬ 
nally delivered at Jena, and which were reviewed in an 
early number of Nature, achieved and deserved great 
popularity. 

Perhaps had his love of teaching been less strong, his 
work as an investigator would have been more sustained 
and weighty. But while in this country we might with 
profit often lose a lecturer and gain an investigator, Ger¬ 
many could well afford that one whose powers of rigorous 
and yet clear and popular demonstration were so excep¬ 
tionally great, should somewhat slacken in his work as an 
inquirer. Or perhaps we should not so much say that 
Czermak slackened in inquiry, as that the consciousness 
of his power as an expositor, and the delight he conse¬ 
quently took in exposition, drew much of his energy in 
that direction. In the grounds of his residence at Leip¬ 
zig he had built and fitted, at his own expense, a large 
hall, or “ spectatorium,” as he called it, in which he pro¬ 
posed to deliver lectures on physiology, richly illustrated 
with experiments. In connection with the hall, the con¬ 
struction of which was admirably adapted in every way 
for its purpose, he had also erected a private laboratory 
for research ; and on both he had spent much time and 
labour. They were intended to be a supplement—not a 
rival —to the more technical institute of Prof. Ludwig in 
the same city. The writer will never forget the delight 
with which Czermak showed this “ Erklarungs-Tempcl,” 
—as he was fond of calling it—to Dr. Sharpey and him¬ 
self in the summer of 1871, and pointed out all its in¬ 
genious contrivances, and the enthusiasm with which he 
looked forward to the lectures which would be delivered, 
and the work which would be carried on in it. He lived 
to open it by an inaugurallecture in December 1872 ; but 
the effects of his fatal disease were already painfully evi- 
dent; and after a vain struggle during the following 
Summer, Czermak—just as the British Association was 
gathering for its meeting at Bradford—was taken away 
trom his unfinished work. He was a man of broad cul¬ 
ture, outside his professional attainments. In philosophy 
especially he was well versed ; and his last contribution 
to scientific literature—-a pap?r in “ Pfliigcr’s Archiv ” on 
the mesmerism of animals—was doubtless prompted by 
his interest in psychological questions. His straightfor¬ 
ward, generous, and unostentatious manner formed a 
fitting frame for his intellectual attainments. 

A widow and children mourn his death. He is also 


mourned for by many friends in many lands, both by those 
who had known him long and by those who knew him 
for a short while only. M. FOSTER 

THE ATMOSPHERIC TELEGRAPH 

HE Times of the 15th inst. contaihed an article on the 
Pneumatic Despatch, which has never been used to 
any extent in this country. From that article we learn the 
following particulars as to the working of this method of 
conveyance in London :— 

The pneumatic tube extends from the London and 
North-Western Railway Station at Euston Square to the 
General Post Office in St. Martin's-le-Grand. The central 
station is in Holborn, where is also the machinery for 
effecting the transit of the trains. Here the tube is 
divided, so that in effect there are two tubes opening into 
the station, one from Euston to Holborn, and the other 
from the Post Office. The length of the tube between 
Holborn and Euston is 3,080 yards, or exactly a mile and 
three-quarters, a greater length than was originally con¬ 
templated, but which was rendered necessary by the 
avoidance of certain property on the route. The 
tube is of a flattened horse-shoe section 5 ft. wide and 
4 ft. 6 in. high at the centre, having a sectional area of 17 
square feet. The straight portions of the line are formed 
of a continuous cast-iron tube, the curved lengths being 
constructed in brickwork, with a facing of cement. The 
gradients arc easy ; the two chief are 1 in 45 and 1 in 60, 
some portions of the line being on the level ; the sharpest 
curve is that near the Holborn station, which is 70 ft. 
radius. The tube between Holborn and the Post Office 
is 1,658 yards in length, or 102 yards less than a mile, 
and is of the same section, and similarly constructed to 
the first length. Two gradients of r in 15 occur on the 
Post Office section, but this steep inclination is in no way 
inimical to the working of the system. The Holborn 
station is situated at right angles to the line of the tubes, 
which are therefore turned towards the station into which 
each opens. Alt through trains, therefore, have to re¬ 
verse there, and this is effected in a very simple manner 
by a self-acting arrangement. A train upon its arrival 
runs by virtue of its acquired momentum up a short in¬ 
cline, at the summit of which it momentarily stops, and 
then quickly descends by gravity. In its descent it is 
turned on to a pair of rails leading to the other tube, into 
which it enters and through which it continues its jour¬ 
ney, the whole process of reversing occupying barely 30 
seconds. Trains containing goods for the Holborn 
station are simply run down from the top of the incline 
on to a siding. 

The waggons, or carriers, as they are termed, weigh 
22 cwt., are 10 ft. 4 in, in length, and have a transverse 
contour conforming to that of the tube. They are, how¬ 
ever, of a slightly smaller area than the tube itself, the 
difference™about an inch all round—being occupied by 
a flange of indiarubber, which causes the carrier to fit the 
tube exactly, and so to form a piston upon which the air 
acts. The machinery for propelling the carriers consists 
of a steam engine having a pair of 24-in, cylinders with 
20 in. stroke. This engine drives a fan 22 ft. 6 in. in dia¬ 
meter, and the two arc geared together in such a manner 
that one revolution of the former gives two of the lattci, 
or, in technical terms, the engine is geared at 2 to 1 with 
the fan. The trains are drawn from Euston and the Post 
Office by exhaustion, and are propelled to those points by 
pressure. The working of the fan, however, is not re¬ 
versed to suit these constantly varying conditions ; it 
works continuously, the alternate action of pressure and 
exhaustion being governed bv valves. The engine takes 
steam from three Cornish nailers, each 30 ft long and 
6 ft. 6 in. i n diameter, Telegraphic signalling is earned on 
between the three stations by means of needle instru¬ 
ments. 
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The system of Pneumatic Despatch, or “Atmospheric 
Telegraph,” as the French call it, is utilised to a much 
greater extent in Paris than in London, though with 
some important differences in construction and object. 
We have thought that some details concerning the 
working of this system in Paris might be useful and 
interesting at the present time, and we therefore give an 
abstract of some articles on the subject which have re¬ 
cently appeared in La Nature\ 

The question of the distribution of messages in 
the interior of towns has revived the systems of pneu¬ 
matic transport, which, after having had their day of 
celebrity, seemed for twenty years doomed to oblivion. 

In following the aspects of this question, we shall show 
in what way the atmospheric telegraph is a result of the 
electric telegraph; we shall afterwards consider the 
former more specially, and after having shown it# present 
condition, shall inquire what future is In Store for ft. 

The telegraphic despatch has become an article of every¬ 
day use; as the age is a fast one, it is natural that it * 
should utilise with eagerness so handy a means of trans¬ 
mitting almost instantaneously its impressions or its 
wishes to all distances. It is necessary to remember that 
a city like London or Paris sends out and receives every 
day an immense number of telegrams. The wires which 
serve as conductors of electricity are multiplied in all 
directions for the purpose of meeting the demands of this 
traffic. They meet in the interior at the central office. 
This central station speaks nrbi et orbt / in other words, 
it receives the messages of the city for the purpose of 
spreading them over the entire world, and it accomplishes 
also an inverse movement. The aspect with which we 
are here concerned is the distribution throughout the city 
itself; let us see what has been done in Paris to accom¬ 
plish this purpose. 

As each house cannot be put in immediate communica¬ 
tion with the telegraphic network, it became necessary to 
adopt some other convenient plan. In the case of Paris, 
the city is divided into districts of a mean radius of 500 
metres in order to limit the journeys of the foot-messen¬ 
gers, The application of this rule gave fifty points, 
distant one kilometre from each other, where are esta¬ 
blished so many branches of the chief office. 

This system was found, however, not to work well, and 
was moreover very expensive, for reasons which we need 
not detail here; and after voiturcs were tried for some 
time as a means of sending despatches from the head 
office to the more important branches, it was resolved to 
have recourse to the pneumatic tube. We have just 
referred to the extent to which it has been carried in 
London. Paris and Berlin followed the example of 
London in 1865 1 we shall speak here of the system of 
Paris, 

In Paris there are fifty stations, distant from each other 
about a kilometre, connected by an iron tube, which is 
interrupted at each station, The central station, by which 
the transit of messages is effected with the interior, is in 
the Hue de GreneUe 5 there are seventeen district stations, 
in the Rue Bqtes^tfAngks, Grasnd4ti«dL Bourse, &c. 

How is this network managed? Lose a diminutive 
subterranean «*#**$> in which the waggons are cylindri¬ 
cal boxes and the motive power compressed air prepared 
in the statin*#. At the central fcAteau the trains are 
formed, composed of as many boxes as there are branch 
offices to supply. The trains are omnibus when they stop 
at the intermediate stations, express when they shoot past 
them. 

Eyejy quarter of an hour an omnibus train leaves the 
Rue de Crenelle, and accomplishes the distance which 
separates it from the Rue Boissy-d'Anglas (1.500 metres) 
in a minute and a half. There it is received in a ver¬ 
tical column, and the box which carries the mes¬ 
sages to he distributed in the district having been taken 
out, the others are put into the section of the line which 


runs towards the Grand Hotel, a new box having been 
added containing messages to be transmitted, Which have 
been deposited since the last train. The train again takes 
its departure, composed of as many boxes as before ; it 
goes through the same operations at the Grand Hotel, 
the Bourse, the ThHtre Fran^ais, and at the Rue des 
Saints-Pferes. It re-enters the Rue de Grenelle twelve 
minutes after its departure, having changed all its boxes 
and carried back messages for distribution. 

Besides this there is a secondary network, the details 
of which, however, we need not now enter upon. There 
is a direct line which goes from the Rue de Grenelle to 
the Bourse, and to branches in the Champs-Elys^es, the 
Place du Havre, and the Rue des Halles. On the first 
run the express trains going and returning, the depar¬ 
tures of which are intercalated between those of the 
omnibus trains, i&t the purpose of supplying those stations 
which are busiest, twice every quarter of an hour. The 
departure is accomplished by pressure, the return by 
aspiration. The same method of working is applied to 
the branches, which correspond with the omnibus train# 
of the principal network. 

The tubes which compose the lines are of iron, the in¬ 
terior diameter being 0*065 metre. They are connected 
by bridle joints (d brides), and admit of curves having a 
radius of from 5 to 20 metres. 

Various systems for the production of compressed 
or rarified air are employed. The first in date 
is an application of the principles of the apparatus 
known as Hiero’s Fountain. Atmospheric air is decanted 
from a first receiver B (Fig. 1) into a second receiver com¬ 
municating with the first By means of the tube b b , by the 
introduction of water into the receiver B. The air thus 
forced is drawn into the receiver for the purpose of being 
dispersed in the tubes. Where the machines are not 
allowed to be used, the employment of steam is much 
more economical for the compression of air. Recourse 
is then had to ordinary pumps, which insure an active 
service and are subject to fewer causes o i irregularity. 
The latter method has been preferred in recent estab¬ 
lishments. 

Trains composed of ten boxes weigh about four 
kilograms, they are either pushed or sucked along by a 
difference of pressure of three-fourths of an atmosphere, 
which gives a mean speed of a kidfcmetre per minute. 

, The travellers which take thdr places on the Lillipu¬ 
tian carriages already described are closed envelopes 
containing messages ; they are idled in groups of thirty 
Or forty in a curseur , or box. This box is formed of two 
cylinders, the interior one of sheet*iron, the outer one, 
enveloping the former, of leather. To make up a train, a 
piston must be affixed after the last box, for the purpose 
of enabling the compressed air to take effect. The piston 
is a piece of wood provided with a kwfher collarette, 
which assumes the shape of tike interior Of life tube, and 
forms an almost herxneueat joint, without much friction. 

The apparatus at fiqrt auopted for receiving and des¬ 
patching the boxes having been found neither sufficiently 
rapid nor convenient, a much more complete system, 
shown in Fig. a, is now employed. The figure explains 
* two lines enter the office,each attached to separate 
apparatus. In the first place, faithe purpose of despatch¬ 
ing messages, a man opens the door A by means of the 
lever d\ the boxes and the piston are thrown into the 
tube, and await at the bottom the current of air which 
will propel therp. This current is produced as soon as 
the cock € is opened, which commands the head of the 
apparatus opposite to the tube. The cock c* distributes 
the air upon the second line. In the second place, the 
receiving door B is opened by a second attendant, who 
finds the train at the station, and takes out the boxes in 
order to bring the telegrams to light. The entire appara¬ 
tus has somewhat the form of a cannon, only the effect is 
more blessed, the artillerymen are not exposed to death; 
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the worst accident they have to fear is the bursting of the and answers, orders and the execution of orders, which 
tube. To this drawback, which happens very rarely, we can at once be exchanged between any point of die city 
shall refer by-and-by. and any point of the interior, in the provinces, or abroad. 

The messages are divided into two classes,“-questions —or inversely. All that is necessary in this case is a 



Fi«. i.—Apparatus for the production of compressed air. 


centre, as the H6tel des Tdldgraplies in the Rue tie with the interior by the network of pneumatic tubes. 
Grenelle is called. Connected in the one part with These tubes arc, moreover, well adapted for the service 
the exterior by the network of electric wires, and of the local post, <>. for the exchange of messages within 



l’ ui. a.—Apparatus for reception and despatch. 


the city. The great advantage in this case is that the than an hour. Every year the development of the 
despatch can be sent. On the plan adopted, when the increases, and the number of Paris telegram* ter 
network is complete, a letter may always be sent from one the city, and of which the originals themselves can be 
quarter to another at any distance within Paris in less transmitted, is getting.greater and greater. 
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THE COMMON FROG * 
V, 


'T'HE third order of the class Batrachia is made up of 
* a few creatures the distribution of which is limitecl to 


the warmer regions of the earth, where one of the genera 
{Cactlia) comprising the group is distributed over both 
hemispheres, being found in India, Africa, and South 
America. Two other genera [Siphonops and Rhtna- 
tremd) are exclusively American, while a fourth genus 


(Epicrium) is only found in Asia. The order is called 
Ophiomorpha . These creatures are singularly unlike the 
frog in external appearance, as they are entirely destitute 
of limbs and have quite the appearance of earthworms, 
because they are not only very long and slender, but have 
also a skin which is soft and naked. By earlier naturalists, 
and even by Cuvier, they were classed with snakes. 

In spite of this striking dissimilarity between the 
Ophiomorpha and Anoura , the former are really more 
like frogs than they are like efts in one important respect. 



Fin. 22. — ( ><r/ 4 Vr. 


This is because, for all their elongated figure, the tail in 
them is quite rudimentary or altogether absent. 

The Ophiomorpha would by many be supposed to 
present an analogy with serpents, from their long and 
elongated bodies, and from the utter absence of limbs. 

There are, however, but very few snakes (the “ rough- 
tails” Ur ope It id<e and the Tortricidce) which have long 
bodies ana very short tails. 

It is rather the singular family of lizards, Amphishenidce 
(with one exception completely limbless) that the Ophio¬ 
morpha resemble. 



These Ampbisbemans have a softer skin than any other 
Saurians except chameleons. It is also marked in 
grooves which are arranged in transverse rings. They 
have an exceedingly short tail which is blunt, so that, the 
head being small, one end of the body is as large as tbe 
other. 

The Ophiomorpha also, have the body marked with 
tuberous transverse grooves oj rings ; they are utterly 
devoid of limbs, and the head is scarcely, if at all, larger 
than the hinder end of the body. 

These creatures burrow beneath the soil (which habit 

* Continued from p. 30. 


increases their resemblance to earth-worms) and feed on 
worms and other small animals and mould. 

To turn now to another aspect of our subject, let us 
consider the, relations of the Frog to past time. If, ex¬ 
tending our survey over the records of past epochs, we 
search the tertiary and all other rocks above the Lias for 
fossil allies of our Frog, we shall (judging by what we yet 
know) fail to find any not at once referable to one or 
other of the three ordinal groups above enumerated. 

Fossil frogs and toads have as yet only been found 
down to the miocene, the oldest being some found in the 
so-called “ brown coal” which is not a carboniferous deposit 



Fig. *5.—Much enlarged horizemta section of the tooth of a La&yjrinthodoTB 


at all. The remarkable thing, however, is that the differ¬ 
ence between these oldest known Frogs and the existing 
forms is so very trifling. They are as complete and 
thorough frogs as any that live now. 

Again, the fossil Urodcles similarly resemble their ex¬ 
isting representatives, and no one extinct species exhibits 
characters in any way tending to bridge over the chasm 
which separates the Urodela from the Anoura. 

When, however, we descend to the Lias, Trias, and 
Carboniferous rocks, we come upon a rich variety of 
extinct species of animals evidently allied to those forming 
the three Batrachian classes already described. They form, 
however, an order by themselves, to which the term Laky- 
rinthodonta has been applied, and thus our search into 
the past has brought us a rich and important harvest, 
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Wfcd has introduced us to the fourth and last Order be- 
longing to the frog's class of vertebrate animals. The 
Labyrinthodonts were creatures with long tails and mostly 
two pairs of limbs, but these members were always 
relatively small with slender toes. Some species attained 
a greater size by far than does any existing Urodele, even 
the gigantic Salamander, 

To what existing animals can these huge monsters be 
considered to have affinity ? It is impossible to say that 
they in any way bridge over the chasm separating the 
Frogs from the Efts. They appear indeed to have been 
almost equally removed from both—for the possession of 
short limbs and a long tail (characters common to so 
many widely different animals) cannot be regarded as any 
good evidence of affinity. 

It is not improbable that they find their nearest allies 
in the existing insignificant Ophiomorpha . The latter, 
though apparently naked, have minute scales imbedded 
in the skin and arranged in rings at intervals, and the 
skull is provided with certain extra ossifications. The 
Labyrinthodonts have similar extra cranial ossifications, 
and though they have not rings of scales, the ventral 
region was protected by minute plates arranged in linear 
series converging inwards and forwards towards the 
middle line. Moreover, some forms appear to have been 
entirely devoid of limbs ; at least no remnant of such parts 
has yet been discovered. Nevertheless the degree of 
development of the tail constitutes a marked distinction 
between the Labyrinthodonta and the Ophiomorpha . 

Certain Labyrinthodonts had great formidable teeth in 
elongated jaws like those of crocodiles. Altogether these 
singular remains tempt us to speculate as to the succes¬ 
sion of life upon this planet's surface. We know that as to 
the later secondary period that part in the life of the globe 
which is now played by beasts was then played by 
reptiles. Instead of the existing bats, Pterodactyles of 
all sizes flitted through the air. The ocean was peopled 
not by whales and dolphins, these had not yet appeared, 
but by huge Ichthyosauri and Plesiosauri. Reptiles of 
huge bulk (lguanodons, Megalosauri, Notosauri, &c. &c.) 
fulfilled the parts of herbivorous and carnivorous beasts, 
and altogether the Mammalian fauna of to-day was repre¬ 
sented by analogous reptilian precursors. 

May it not have been similar in yet older periods with 
regard to animals of the Frog class ? We have seen the 
possibility of aerial locomotion in even the existing Rha - 
cophorus . It is true that all existing Urodeles are fresh¬ 
water forms, but it may well be that marine creatures once 
bore the same relation to them as the great marine 
Ganoid fish fauna bears to the few existing Ganoids* 
which now constitute a fresh-water group, 

The great crocodile-like Labyrinthodonts must have been 
no ignoble predecessors of the rapacious reptiles which 
were to succeed them, and the fossil form Ophiderpeton 
suggests that the existing Ophiomorpha may be the last 
remnants of a race which preceded and represented the 
subsequently developed serpents. 

This, however, is but a conjecture which future dis¬ 
coverers will probably ere long establish or refute. 

The name Labyrinthodonta was bestowed upon the 
great fossil group on account of the beautiful and singu¬ 
larly complex structure of the teeth of some members of 
the order. These teeth are conical, and exhibit slight 
vertical grooves on their surface. A horizontal section 
shows that these surface-grooves are the external indi¬ 
cations of deep indentations of the substance of the tooth. 
All these indentations converge towards the centre of 
the tooth, but not in straight lines, each indentation 
being elaborately inflected. Radiating from the centre 
of the tooth are a corresponding number of processes of 
the central pulp cavity—the radiating processes undu¬ 
lating like the converging folds. 

* Existing; Ganoids are the sturgeon bony pike (Lepidoateus), mueUfoh 
(Leputaren), and others as noticed earlier. 


A similar structure of tooth is found in some Ganoid 
fishes, and an incipient stage (as it were) of the same 
condition existed in the Ichthyosaurus. 

We have now reviewed the closest as well as the more 
remote allies of our Frog, and have seen how the Frog is 
a species of a group ( Anoura ) which is one of three 
existing and widely divergent orders, supplemented by 
an extinct ordinal group of the carboniferous period—the 
four orders (i. Anoura } 2. Urodela> 3. Ophiomorpha , and 
4. Labyrinthodonta) being embraced in a higher unity 
termed a “ Class," which is the Frog’s class, as “ Anoura " 
is his order. This class is with propriety spoken of as the 
Frog's class , since the Frog is the species from which its 
scientific derivation Batracria is derived. This class 
may now be considered as a whole. 

The Batrachians (of all three existing orders) ar<3 in the 
main aquatic animals, inasmuch as the greater num¬ 
ber, even when adult, frequent, at least at intervals, ponds 
and streams, or delight in humid localities. Water also 
is necessary for the larval stages of almost all; and abso¬ 
lutely all, at one period of life, possess gills, while some 
(as we have seen) retain gills during their whole existence, 
and are permanently and constantly inhabitants of water. 

The extinct forms {Labyrinthodonta) were, no doubt, 
also aquatic, as, besides their general relation to other 
Batrachians, traces or indications of the hard parts which 
supported the branchia*. of some Labyrinthodonts appear 
to have been actually found. 

It is somewhat singular that in spite of this predo¬ 
minating aquatic habit, all Batrachians, both living and 
fossil, appear to inhabit, and to have inhabited, fresh 
water only. No Batrachian of any period is yet known 
to have been marine. This is the more remarkable since 
the most nearly allied class, that of fishes, is much more 
rich in salt-water than in fresh-water forms ; while even 
existing Reptilia have (in the true sea-snakes and in che- 
lonians) representatives which inhabit the open ocean, 
while in the secondary geological period marine reptiles 
{Ichthyosauri and Plesiosauri) abounded. 

Indeed, of all classes of vertebrate animals, this aquatic 
class {Ratrachid) has the least to do with the ocean, for 
many birds, and a still greater number of Mammals 
(eg the whales and porpoises), are constant inhabitants 
of salt water. A 11 the adult Batrachians feed on animal 
substances, generally small worms, insects, or slugs, and 
animals aUied to slugs. The larger Frogs and Toads will, 
however, as has been said, devour vertebrate animals, 
such as mice and small reptiles and birds. The existing 
large, tailed Batrachians devour fishes. The extinct tailed 
Batrachians, in their adult condition, were also un¬ 
doubtedly animal feeders, but they may, in their young 
state, have been vegetarians. At any rate the tadpoles of 
the existing Urodela will eat vegetable matter, and indeed 
probably sustain themselves mainly upon it. 

In cold latitudes the Batrachia, like the Reptilia, go 
into the winter sleep called hibernation , as also do the 
hedgehogs and bats amongst Mammals. 

The Frogs and Toads sometimes hide and shelter them¬ 
selves by creeping into out-of-the-way holes and corners, 
but more generally they (as also the Newts) bury them¬ 
selves in mud at the bottom of ponds and streams. In 
hot latitudes, some forms pass the dry season in a similar 
state of lethargic inactivity. 

Many beasts, birds, and fishes, range In flocks. The 
Batrachians, however, usually wander about in a solitary 
manner, and only congregate in the breeding season. It 
is then that their vocal powers find utterance, though only 
in the Anourous order; the tailed Batrachians never 
make more than a very feeble sound. 

As regards the geographical distribution of the whole 
class, the northern hemisphere, and especially the Ame¬ 
rican portion of it, is the more richly furnished Africa, 
India, and Australia, are the most poorly supplied on the 
whole, because, though possessing very many kinds of 
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fw>g$ and toads, the whole Eft order is unknown in those 
regions. 

Our question M What is a Frog ?** has now been some¬ 
what further answered; but it cannot be completely so 
until the organisation of the animal has been more fully 
surveyed, and not only the relation of the frog to other 
* Batrachians thus more clearly seen, but also the relations 
and affinities borne by the several orders of Batrachians 
and by the whole class to the other orders and other 
classes of the Vertebrate sub-kingdom. 

Accordingly, we have now to make an acquaintance 
with more than those obvious and external characters 
which are found in the Frog, and to penetrate into its inner 
anatomy, surveying successively its bony framework and 
the various parts and organs which subserve the several 
actions necessary to its continued existence. 

At the same time the more noteworthy resemblances 
presented by the Frog to other creatures will be pointed 
out. Thus we shall become acquainted with the relations 
existing first between the Frog and other members of its 
order ; secondly, between the members of its order 
(Anoura) and its class fellowsother Batrachians ; 
thirdly, we shall comprehend the degree of relationship 
existing between the Batrachia and the other classes of 
the Vertebrate sub-kingdom; and fourthly, we shall come 
to recognise certain singular resemblances which exist 
between the various groups of Batrachians (the Frog's 
order of course forming one), and some of the orders into 
which other vertebrate classes—especially the class of 
Reptiles—have been divided. 

The skeleton of the Frog, both external and internal, 
naturally comes first as the support and foundation of the 
other structures. The internal skeleton (or endo-sheleton) 
will include the bones of the head, i.e. the skull, back¬ 
bone (already referred to), and the bones of the limbs. 
The external skeleton (cxo-skcleton) will consist of the 
skin only. 

St. George Mivart 
(To he continued.) 


ASTRONOMICAL ALMANACS * 

V .—The *\ Connaissancc des Temps ” wider the continue a 
direction of the old Academy 

T ET us return to the Connaissancc des Temps of the 
old Academy. 

Jeaurat, who succeeded Lalande in 1775, adopted exactly 
the same principles as the latter ; he, however, extended 
considerably the ephemerides of the moon, giving its de¬ 
clination for every six hours, to facilitate the calculation of 
the altitude, when at the same time only the distance could 
be observed, M<£chain succeeded Jeaurat in 17S8; he 
followed the example of his two predecessors, and like 
them, continued to take from the “ Nautical Almanac ” 
the distances of the moon, which Maskelync had the 
kindness to send him even in manuscript. 

Moreover, besides the ephemerides and the lunar dis¬ 
tances, the Connaissance des Temps still contained obser¬ 
vations, memoirs on various astronomical topics, an 
abridged notice of new books likely to be of interest to 
astronomers and navigators, and a brief history of astro¬ 
nomy during the past year, due to the skilful and well- 
informed pen of Lalande. This state of things continued 
until 1794, the year when Mdchain left Paris, to take part 
m the meridian work. Soon after, the suppression ot the 
academies having dispersed the astronomers, the C<m- 
naissance des Temps for 1795 was compiled and published 
bp the temporary Commission of Weights and Measures. 
Finally, on June ay of the same year, 1795, the publica¬ 
tion ot this work was placed under the eminent direction 
of the Bureau des Longitudes. Here we may conclude 

* Continued from vol viu. p. 531. 


the first part of our account of the Connaissance des 
Temps— a work at first completely independent, then 
published with the approbation of the Academy, which 
included at the time nearly all those who were occupied with 
astronomy ; and afterwards entrusted to the care of the 
Bureau des Longitudes, a commission which still con¬ 
tinues to be charged with its publication. 

VI. The “ Connaissance des letups” under the Bureau 
des Longitudes 

The first care ot the Bureau was to entrust one of its 
members with the publication and direction of the Con¬ 
naissance des TempSy thus showing, from the first, the 
true course which ought to have been adopted from the 
beginning, that a work of this kind demands strictly 
personal superintendence. Its choice fell upon Lalande, 
then Astronomer of the Observatory of PEcoIe Militaire. 
As to the calculations, however, the superintendence of 
this astronomer was more nominal than real; he was 
occupied mainly with the Additions which he had com¬ 
menced in 1760, and towards which the bent of his 
mind, —“ more of a collector than an inventor • 
carried him. Thanks to the great quantity of material 
which he had acquired, he made of these additions 
a work really useful, for at this time periodic scientific 
publications were very rare. His Journal d y Astronomie 
(history of astronomy during the preceding year), contains 
a mass of information of great value, even at the present 
day, to all who take an interest in the history of the 
science of astronomy. 

As to the calculations, they were made partly by 
Bouvard, whom Laplace had appointed adjoint to the 
Bureau des Longitudes, and partly in the bureau of the 
Cadastre , under the direction of Prony, its chief. It was 
in the office of this celebrated engineer that the distances 
of the moon from the sun and from the principal stars 
were calculated, distances which ceased from that time to 
be taken from the Nautical Almanac , Let us, however, 
add, that up to the year 1806 the greater part of the 
other calculations of the Connaissance des Temps were 
drawn from the Nautical Almanac , “with the view,” 
according to the preamble, “ of accelerating the publica¬ 
tion.” Despite this assistance, nevertheless, this work 
appeared only about a year and a half or two years in 
advance ; it was then, at that time, completely useless to 
navigators who had to make a long round. The atten¬ 
tion of the Bureaudes Longitudes was not however turned 
in this direction. Its president was then the illustrious 
Laplace, one of the glories of the mathematical sciences, 
and who first knew how to deduce from the great dis¬ 
covery of Newton, all the consequences which it was 
calculated to yield, 

Pierre Simon Laplace was bom March 23, 1749, of a 
family of poor farmers of Beaumont-en-Auge (Normandy, 
Calvados). It is not known where he got the elements 
of his education, for when later he was raised to the 
highest honours, he had the weakness to wish to conceal 
his humble origin. Appointed in 1770, on the recom¬ 
mendation of d'Alembert, Professor of Mathematics at 
I'Ecole militaire of Paris, he became in 1772 adjoint 
member of the Academy of Sciences, next succeeded 
Bezout as examiner of the pupils of the royal corps of artil¬ 
lery, and in 1785 was made titular Academician. During 
this time, his beautiful memoirs on which he founded his 
Mt ( cunique celeste, succeeded each other almost without 
interruption. Finally, in 1795, he was nominated presi¬ 
dent of the Bureau des Longitudes, a position which he 
held till his death, March 5, 1827. 

Under his leadership the Bureau was occupied mainly 
in perfecting and re-constructing the tables, by means of 
which are calculated in advance the positions of the dif¬ 
ferent stars. The tables of Delambre (the sun, Jupiter, 
Saturn, Uranus and the satellites of Jupiter, 1792), of 
Mayer (corrected by Mason, 1787), for the moon, of 
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Lalande for Venus and Mercury, showed with the obser¬ 
vations very great errors which the theory of Laplace 
promised to eliminate, or at the very least to diminish. 
It was to the solution of these questions that Laplace 
directed the forces of the Bureau, and it was to their 
practical execution that he applied the resources which 
the budget granted him. 

u To accelerate the work, the different parts were dis¬ 
tributed to various members of the Bureau, The tables 
of the moon, on account of the constant use made of them 
in astronomy and navigation, were those which it was of 
special importance should be completed promptly ; but 
the length of the researches, the magnitude of the calcu¬ 
lations, which so complicated a theory required, only per¬ 
mitted the hope to be cherished that in the distant future 
errors might be made to disappear which had gone on 
increasing from day to day. This was the occasion of 
making an appeal to all astronomers, national and 
foreign, who might have sufficiently advanced works upon 
the lunar tables. With this object the Bureau des Longi¬ 
tudes was authorised to offer a prize/’ * 

This prize of 8,000 francs was awarded by the Bureau to 
an astronomer of Vienna, Burg, whose tables, based upon 
2,500 observations, made at Greenwich from 1765 to 
1795, were deemed the most accurate and convenient. 
At the same time, Delambre published new tables of the 
sun ; Bouvard, pupil of Laplace, whom he had assisted in 
the publication of the M'ccaniguc cllestc (Laplace resigned 
to him entirely the detailed investigations and astronomical 
calculations), published Nouvelles Tables des planetes 
Jupiter et Saturne (1808), a new edition of which he 
brought out in 1824, to which were added tables of 
Herschel’s planet, Uranus ; Delambre published Ills 
Tables ecliptiques dcs satellites de Jupiter (according to 
the theory of Laplace and the totality of the observations 
made from 1662 to 1802); Burckhardt, a German astro¬ 
nomer, whom the compiests of Napoleon had given to 
France, published new Tables de la lune (1812), which, in 
the estimation of some astronomers, took the place of 
those of Burg. 

However, the impulse given by the splendid works of 
Laplace was not confined within the French frontiers. 
In Italy, a celebrated astronomer, Francisco Carline, 
published, in 1810, new tables of the sun, which were 
soon employed everywhere except in France, f In 
Germany, a man of Science, who was at one and the same 
time an eminent lawyer, a distinguished captain, and an 
excellent astronomer, Bernhard von Lindenau, published, 
according to Laplace’s theory, tables of Venus, Mars, and 
Mercury, t 

Unfortunately these excellent works, due to the power¬ 
ful initiative of Laplace, were not made use of in the 
publication of the Connaissance des Temps . 

In 1808, Delambre, one of the most eminent French 
astronomers, undertook the direction of the Connaissance 
des Temps . No essential change was made in the work 
till 1817; at that time the right ascension of the moon, 
which had until then been calculated only to a minute, was 
given to a second for noon and midnight. Sailors could 
thus determine the longitude of their ships with more ex¬ 
actness ; and astronomers, instead of finding in the 
Connaissance dcs Temps only the indication of the time 
at which they ought to observe our satellite, could thus 
compare the results of their observations with those which 
the tables gave, and prepare the material for their im¬ 
provement. Finally, m 1820, were irftroduced the diffe- 

* Report of the Bureau del Longitudes, 1800. 

t ' EspoMz'Otie di un nuovo rtiethodo.dl conutrutre le Tavolc A»tronii«che 
appfccato nlie Tavolc del Sole" (Milan, 1810). 

r I Tabu hie Veneris nov;c et correct* ex theom gravitatis, clariuiwi d§ 
LaplasCy et ex observationibus recenttisifflit in specula astrommuca Seeber* 
RaWis erect**’ (Gotha, 1810). ** Tabulae Mart is nov* et correct* 
ex tneoria gravel tat is, ctarhnmi & Laplace* et ex observatiombus recen- 
tissimU erect* (fcs&enberg, 181 1 ). “ Invest)gatio nova orbit* a merctirio 
cwst soh descn.pt*, acccdunt Tabul® Planet® ex Kfcmentis rccens repents 
et theona gravitate, iltmtrkswu de Laplace construct* "<Gotba, 18x3). 


rences in right ascension and in declination of the sun, 
differences useful in calculating the preceding co-ordinate* 
at an hour other than that of noon. This was still 
another advantage to sailors. 

But these improvements were of very little consequence 
in comparison with those which astronomy, geography, 
and navigation demanded, Germany was the first to 
set an example in this direction, and the Royal Astrono¬ 
mical Society of London, after a long and learned discus¬ 
sion, came to the conclusion that they were necessary. 
Moreover, besides being incomplete, the Connaissance des 
Temps was full of errors from beginning to end, errata 
being found even among the errata themselves. Radical 
reforms were indispensable; but to make this clearly 
evident, we must return to the history of the “ Nautical 
Almanac” and the Berlin “ Jahrbuch.” 

(To be continued) 


MAN IN THE SETTLE CAVE 

U NTIL the appearance of Mr. Tiddeman's paper in 
Nature, vol. ix. p. 14, I had not fully realised 
the important issues which, according to him, depend upon 
the proper identification of the fragment of bone from the 
Victoria Cave to which he refers ; nor was I aware that 
he was about to commit me in such very absolute terms 
to the opinion that it was human, but of this, as it turns 
out, 1 have no reason to complain. 

Looking, however, at the apparent gravity of the state¬ 
ment, and knowing, also, that opinions might, and as I 
believe did, differ as to the origin of the bone, I have been 
induced to go into the matter again, and am now in a 
position to affirm that there is no room for the slightest 
doubt on the subject. 

Mr. James PUower, the excellent and estimable articu¬ 
lator to the College of Surgeons, to whom I am under 
many obligations for assistance in such questions, and 
who at one time suggested, and had almost convinced 
me, that the bone was elephaiuine, has, after much 
search, found amongst the Museum stores of human 
osteology, a fibula which places the question beyond all 
doubt, and fully confirms the opinion 1 had come to, 
especially after seeing the Mentone skeleton, that the 
Victoria relic, pre- or post-glacial as it may be, is human. 
It is further important as showing that bones of the same 
conformation may occasionally be met with at the pre¬ 
sent day. Geo. Busk 

Harley Street, Nov. 14 


NOTES 

Dr. A. Dkw*Smith and Francis M. Balfour of Trinity 
College, Cambridge, have been nominated by the Board of 
Natural Science Studies, in accordance with the grace of the 
Senate (May 1, 1873), to study at the Zoological Station at 
Naples under Dr. Dohrn, until the end of July 1874. 

At the General Monthly Meeting of the Royal Institution to 
be held on Monday first, a President will be elected in the room 
of the late Sir Henry Holland, Bart 

Processor Tjk a quai*, of the Royal College of Science in 
Dublin, has been appointed to the Keepership of the Natural 
History Museum in the Edinburgh Museum of Science and Art. 
This gentleman was formerly one of the Demonstrators to the 
Professor of Biology in the University of Edinburgh, and ts the 
author of several important contributions to Science; 

Mr. W. F, Barrett, F.C.S-, has been appointed Professor 
of Physics to the Royal Coliegeof Science, Dublin, insuctmion 
to the late Professor W. Barker. We feel sure that this appoint- 
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meat will give great satisfaction, Sir Robert Kane, F.R.S., 
having resigned the post of Dean of Faculty to the College, 
£pr the purpose of spending his winters in the south of Europe, 
Professor Calloway has been selected to fill this post. It is said 
that there cither are* or will very shortly be, a vacancy in the 
Professorship of Chemistry owing to Professor Sullivan’s 
appointment to the Presidentship of the Queen’s College, Cork, 

Dr. E, IT. Bennktt has been elected Professorof Surgery in 
the University of Dublin, in succession to the late Dr. R. W. 
Smith; and Dr. Thos. E. Little has been elected to fill the post 
of University Anatomist In connection with news from the 
Dublin University, we may mention that it is understood that the 
authorities have determined to build a new museum for tbeir 
anatomical and zoological collections. At present, in connection 
with the Medical School, there is a small collection of human 
and comparative anatomy, and, in the Arts' School a very good 
collection of zoology. It is intended to combine these two in a 
new building. The College authorities would confer a great 
boon on natural science in Dublin if they would venture to go a 
step further and make their new museum contain all their bio¬ 
logical collections. The advantages would be great of having 
the distribution of animals in space and time shown in con* 
neclion the one with the other ; and there is something incon¬ 
gruous in separating the specimens illustrating the past and 
present races of mankind from the zoological collection, and 
combining the specimens illustrating the anatomy and physiology 
of the human species with those illustrative of the other animals. 
For the convenience of the students, we trust that the extensive 
herbarium of the College may also be lodged under the roof of 
the new building, which, to t>e useful, need contain no lofty 
halls or grand corridors, but should consist of a series of well- 
lit rooms, after the fashion of, we would suggest, that nicest of 
museums* the one for Economic Botany at Kew. 

Th* following memorandum on the Whitworth Scholar¬ 
ships* prepared by Sir Joseph Whitworth, has been ap¬ 
proved by the Lords of the Committee of the Council on 
Education :u I wish that candidates for my Scholarships 
in 1874, who, owing to the shortness of the notice, may 
not have been able to be in a mechanical shop for six months 
before the competition takes place, should be allowed to com¬ 
pete, but that if successful, their scholarship should not begin 
until they have worked six months in a mechanical shop, I 
think the same privilege should be accorded to candidates in 
1875, who have not served eighteen months in a mechanical 
shop* the scholarship not beginning until this period is com¬ 
pleted.” 

Th« 120th session of the Society of Arts was opened on the 
19th inst. -with an address by the Chairman of the Council, 
Major-General F. Eardley-Wiimot, F.R.S, 

The magnum opus of three generations of botanists, De Can¬ 
dolle's “ Prodromus Systematic natural is vegetabilium,” con¬ 
taining a diagnosis of every known species of flowering plant, 
baa now been completed as far as Dicotyledons are concerned, 
and It is not intended to continue the work into the Monocoty¬ 
ledons. In commemoration of the completion of the work, 
the Horticultural Society of Belgium has awarded M. de 
Candolle a special medal. The publication of the work was 
commenced In 18x8. 

The trustees of the Gilchrist Educational Fund offer a scho¬ 
larship of the value of 50/. per annum, tenable for three years 
at Girton College, Cambridge, to be competed for at the General 
Examination for Women* conducted by the University of London 
i* May, 1874. 

' F&<m the commencement of next year, The Gardeners' Ckro* 
ntfpd Agruultumi GautU will be divided into two papers, 
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each weekly, to be devoted to the interests of the two sister 
sciences. 

Dr. William Wallace, in opening recently the session of 
the Chemical Section of the Philosophical Society of Glasgow, 
spoke, among other things, of the endowment of research. From 
what he said on this subject, we think the following pointed re¬ 
marks worthy of attention :—With regard to students who at¬ 
tended evening lectures and classes, a very great deal had been 
done for them by the Society of Arts, and by the examiners 
the Science and Art Department, both of which had given great 
encouragement to the class of students whom they were intended 
to benefit. What was lacked most was a stimulus to men of the 
highest educational class. In this country, apart from professor¬ 
ships, there were no means of assisting that class except, perhaps, 
a few sinecures and the conferring of empty titles. In France, at 
least under the Imperial r/gime, when a man acquired renown in a 
particular line of investigation, a laboratory with all the best and 
most suitable appliances was immediately fitted up for him. 
Hence Paris was provided with a series of the most complete 
laboratories for metallurgy, for agriculture, for the sugar manu¬ 
facture, and for many other branches of the science; and 
students might go to study a particular subject with the certainty 
that they would have a most efficient teacher and the advantages 
of a laboratory fitted up specially, and, as one might say, regard¬ 
less of expense, with the apparatus and requirements necessary 
for the teaching and study of the subject. It appeared to him 
(Dr. Wallace) that the endowment of research would form a de¬ 
sirable stimulus for chemists, many of whom had the necessary 
education and talent, but could not afford the time nor the ex¬ 
pense, often considerable, of obtaining the apparatus and ma¬ 
terials required. 

A Society of Physical and Natural Science was founded four 
years ago at Caracas, Venezuela ; but the political agitations of 
the country have, until recently, hindered its development. 
Meanwhile it has commenced the publication of a Bulletin under 
the title of l r argasia , so named in honour of the American 
botanist Vargas. Vlnstitut learns, by a letter from I)r. Ernst, 
who is at once president, secretary, and treasurer of the society, 
that the present Government of Venezuela intends to promote, 
as much as it can, the growth of scientific studies, mainly by the 
establishment of various institution; for public instruction Dr. 
Ernst, appointed Professor of Botany in the University of Cara¬ 
cas, where hitherto there has been no such chair, has been 
charged with the direction or rather the creation of a botanic 
garden and a museum of natural history. In the museum Prof. 
Ernst intends to collect—1st, a herbarium of Venezuela ; 2nd, a 
general herbarium ; 3rd, a collection relating to economic botany, 
lie intends to publish in a few years a Flora of Caracas. Dr. 
Ernst appeals to European botanists and collectors for exchanges 
to assist him in the formation of these herbaria. 

It is not often that Mr. Disraeli says anything which calls 
for particular notice in a journal of this kind, therefore it is with 
peculiar pleasure that we quote the opinion he uttered last week 
at the Glasgow banquet as to the share which Science ha* had 
during the present century in moulding the world. Coming 
from a man of his shrewdness and sentimentality withal, the 
word* have a striking force. Speaking of the last fifty yeans, he 
said j—“ How much has happened in these fifty years—a period 
more remarkable than any, I will venture to say, in the annals 
of mankind. I am not thinking of the rise and fall of empires, 
the change of dynasties, the establishment of Governments, I 
am thinking of those revolutions of science which have had 
much more effect than any political causes, which have changed 
the position and prospects of mankind more than all the con¬ 
quests and all the codes and all the legislators that ever lived.” 

AT the first meeting of the Edinburgh Botanical Society for 
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the winter, Mr. James McNab, curator of 5 the Royal Botanical 
Gardens, delivered an address on the change of climate in 
Scotland, which, during the last fifty years has undergone a 
considerable lessening of the summer heat. From this cause 
peaches and nectarines cannot be ripened to the same perfection 
in the open air as formerly, while asparagus, mushrooms, and 
tomatoes are gradually disappearing. The larch, in spite of 
the enormous quantities of seed annually imported, if de¬ 
clining in vigour, and there is a talk of substituting for is the 
Wellingtonia as a nurse-tree. Mr. McNab proposes that a 
central committee should be appointed to investigate the whole 
Subject of the change of climate in Scotland. 

Tub following is an ephemeris {for o }> Berlin time) of the 
comet discovered by M. Coggia at Marseilles, on the evening of 
the 10th inst: — November 22, *4 l1 51 m 25 s —6" S f, 2 ; 

November 30, I4 h 14'" 30“— 22° 43'*o ; December 8, I4 11 0 U1 17 s 
— 32" 1'.8. Its elements are : — T~I>cc., 4 m * 34 &> Berlin mean 
time ; v -94° 23' 14"; ii 254° 14' 9" ; i ~ zf 2 r f. Mean 
Equinox, 1873*o /<>{>. q. «■- 9*83810. 

ONF.of the social results of the United States geological and geo¬ 
graphical survey of the Territories, in charge of Prof. F.V. Hayden, 
during the past summer, has been the discovery t£at Colorado 
Territory is the centre of the greatest elevation of the Rocky 
Mountain chain. In Central Colorado the chain proper is about 
120 miles broad, made up of three lofty parallel ranges, running 
nearly north-north-west, and flanked from the west by great 
plateaus and groups of peaks. Between the ranges lie the great 
elevated basins known as “parks,” The front range, which 
rises abruptly from the plains, is seen from Denver in a grand 
panorama 120 miles long. From its snowy serrated crest rise 
many peaks between 13,000 and 14,000 ft. high. On the 
west side of the parks is the Park Range, whose highest 
group is at Mount Lincoln, this and Quandary Peak each 
rising to about 14,000 ft. The survey has established a permanent 
meteorological station at Fairplay, 10,000 ft. above the sea, 
and another at Cation City, about 6,000 ft. These stations 
are all connected by a spirit-levd line, and the comparison 
of their observations will be of remarkable interest. The National 
Range He* east of the Park Range, and is separated from it by 
the Arkansas Valley. West of the National Range rise* the 
great group of Elk Mountains, five of whose peaks are 14,000 ft. 
high. So far as known, there are in the district explored during 
the past season by the survey 72 peaks, ranging from 14,000 to 
14,200 ft, in height. 

In the article on Local Societies (vol. ix. p. 24) we inadver¬ 
tently confounded the Manchester Natural History Society with 
the Microscopical and Natural History section of the Manchester 
Literary and Philosophical Society. The former of these is ex¬ 
tinct—having handed its collections over to the Owens College— 
and also contributed a handsome sum of money to promote, 
permanently, the study of Natural History in the Literary and 
Philosophical Society. This endowment now enriches the 
Natural History section of that society. Manchester science 
will gain rather than lose by these changes. The defunct society 
was never more than the creator and guardian of a museum. 
That museum will still be preserved and increased, as well as 
utili-cd, by the College, whilst the Natural History section 
affords promise of a healthy career of scientific work. 

M. CilAUftitL, of Marseilles, writes as follows to the Bulletin 
International, of the Observatory of Paris, on the invention of 
balloons :—In the literary history of the City of Lyons, published 
by Father Colonma (XS30, vol. i. p. 112), it is stated that in the 
reign of Louts le Debonnaire, the Archbishop of Lyons learned 
that some aerial navigators had fallen with their boat on the 
banks of the &aone, and were going to be put to death as sor¬ 


cerers. He ordered them to be brought into his presence, and slier 
having heard them, he caused them to be nonsuited {U fit nuttre 
hors de froch) t The memoir of the prelate bears such a charac¬ 
ter of authenticity as leaves no doubt of the fact. The following 
words arc taken verbatim from the memoir : “ Vidcmus exhi- 

bere vinctos quatuor homines; tres viros et unam feminara, 
quasi qui de ipsis navlbus ceciderunl, quos . , . exhibuenwt In 
nostra presentia tanquam lapidandos.” It follows, then, from 
this memoir, that already, in the ninth century, aerial navigation 
was known ; bow it was accomplished the memoir does not give 
any indication. 

The first Annual Exhibition of the West London Entomo¬ 
logical Society, established r 868, will be held on December 2 
and 3, at the “Mason’s Arms,” Tichborne Street, Edgware 
Rond. 

A Times telegram from Teheran, November 24, says that 
Colonel Baker and Lieutenant Gill have arrived at Teheran, and 
leave immediately for England, vid Tabreez and Erivan. Tra¬ 
velling to the north from Meshed, they passed along the Turco¬ 
man frontier by Kelat, Abivcrd, Dereguez, Annau, Astralmd, 
and Nissa. Striking south, they discovered the source of the 
Attrek at Karakaznn, an extraordinary spring near Shirvnn, and 
followed the course of the river t a considerable distance north¬ 
west of Bojnoord, until stopped by hostilities between Bojnoord 
and the Turcomans. Striking into the mountains, they were 
enabled to trace the course of the river until it fell into the 
plains, and also to observe the great range of mountains which 
runs along the whole Persian frontier from Sorakhs to Kizil 
Arvat. Existing conjectural maps of this country are quite 
incorrect. 

On the 1st inst. the Earl of Dalhousie formally opened 
the Art Exhibition and Museum of the Albert Institute 
of Dundee, which, with the previously opened portions— 
free library and lecture-hall — form one handsome block of 
buildings. In the list of towns, with their scientific socie¬ 
ties, published by us a week or two ago, we were surprised 
to see Dundee, so rapidly advancing in population and wealth, 
occupy so humble a place. We cannot sec how towns like 
Leeds, Newcastle, Manchester, Glasgow, and others should 
have their flourishing and well-equipped scientific societies, while 
I hmdee has only one small struggling society of young men, the 
Naturalists’ Field Club. The neighbouring and comparatively 
stagnant town of Perth, with its large and efficient society, puts 
Dundee to the blush in this respect. Wc shall be disappointed if 
the opening of the Albert Institute in Dundee, a town so dependent 
for its commercial and manufacturing success on the applied re¬ 
sults of Science, does not give an impetus to the study of Science* 
There are already Science and Art Classes in the town, and we 
hope to hear soon of the establishment of regular courses of scieu* 
tific lectures, such as those which are found in several of the Urge 
English manufacturing towns, ami the formation of at least one 
flourishing scientific society and field club around the small 
nucleus already existing. We hope also that the collections in 
the museum will be made worthy of the wealthy town and be 
really representative of the treasures of the various king¬ 
doms of Nature. We feel sure that the citizens of Dundee only 
need their attention to be drawn to the backward state of their 
town in the matter referred to to rouse them to put it on a level 
in this respect with the large English towns. 

The additions to the Zoological Society’s collection during 
the last week include an Eagle {Spizaetus f) from Burmah, pre* 
sented by Mr. H. Fielder j a Macaque Monkey {Afacaau 
cynomolgus) from India, presented by Mr. Gore; a pair of 
Jaguars (Belu onfa) born in the Jardindes Plantes, Parij,re* 
celved in exchange. : 
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ON SOME RECENT RESULTS WITH THE 
TOWING NET ON THE SOUTH COAST OF 
IRELAND * 

I .—Mitraria 

JTYNLY a single specimen was obtained of the little Mitraria, 
^ which formed the subject of the present communication, 
and neither its structure nor development was made out as com¬ 
pletely as could have been wished. From the Mediterranean 
species described in a former communication (British Association 
Report for 1872), it differs in some points of structure and in the 
mode of annulation of the developing worm. It possesses the 
usual Mitraria form, that of a hemispherical dome having its 
base encircled by a band of long vibratile cilia. In thelside of 
the dome a little above the ciliated band is the mouth which 
leads into a rather wide pharynx clothed with a ciliated epithelium. 
The pharynx runs through the dome parallel to its base and opens 
into a capacious stomach which continues in the same direction 
until it joins the intestine. This then turns down abruptly at 
right angles to the previous portion of the alimentary canal, and 
then projects for a slight distance beyond the base of the dome, 
carrying with it hernia-like the walls of the l>ase. 

The true body walls of the future worm, of which the Mitraria 
is the larva, seem as yet confined to the intestinal segment of the 
alimentary canal. They already present the commencement 
of annulation, which, however, exists only on the dorsal and 
ventral eides, while two broad bands of very distinct fibres majf 
be seen, one on the right and the other on the left side, extend- 
ingtransversely from the dorsal to the ventral Burface. 

The ciliated band which runs round the base of the dome pos¬ 
sesses a rather complex structure. It consists of two concentric 
rings ; an outer one composed of large oval distinctly nucleated 
cells, ami an inner one of a granular structure and yellowish 
colour, in which no distinct cells could be demonstrated. The 
cilia form two concentric wreaths borne by the under side of the 
band, an outer wreath consisting of very long cilia, and borne 
by tie inner edge of the outer portion of the band, and an 
inner wreath of much shorter cilia borne by the inner 
edge of the inner portion. The band with its cilia is 
interrupted for a very short space at the aboral side of the 
dome. There is probably at this spot an entrance into a water- 
vascular system. No such system, however, was observed in the 
specimen, though the author had described in another species of 
Mitraria a system of sinuses which appear to exist in the walls 
of the dome, and which he regarded as representing^ water- 
vascular system (Brit- Assoc. Report for 1872). 

Occupying the very summit of the dome is a large, somewhat 
quadrilateral ganglion, from which two distinct filaments are 
sent down, one on each side of the alimentary canal, but he was 
not able to follow these filaments to their destination. The 
bilateral symmetry of the ganglion suggests its formation out of 
two lateral halves. Though its very superficial position gives it 
the appearance of being a mere thickening of the walls, the view 
here taken of its being a nervous ganglion seems to be the only 
one consistent with its relations to the surrounding parts. 

On each side of the pharynx, a little behind the mouth, is a 
small oval ganglion-like body from which a filament runs to the 
ciliated band. Some delicate filaments may also be seen lying 
between the pharynx and the walls of the dome on which they 
seem to be distributed, but the author could not trace them to 
any distinct ganglionic centre. 

The great apical ganglion carries two very obvious black ocel- 
liform spots, and besides these two clear vesicles enclosing each 
a clear spherical corpuscle. The two vesicles may probably be 
regarded as auditory capsules. 

The further development of this larval form has not been ob¬ 
served. It probably consists chiefly in the continued prolongation 
of the Alimentary canal beyond the base of the hemispherical 
dome, the completion of the annulation by its extension to the 
right and left sides, and the gradual contraction of the dome 
and final absorption of the ciliated band. 

a. — Tom aria 

Two specimens of the larval form originally discovered by 
Johann MUller, and described by him under the name of 7 erna* 
m, were obtained, but these unfortunately perished before a 
sifScttsiily exhaustive examination of them could be made. On 
the whole their structure agrees closely with what has been 
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pointed out by Alex. Agassiz in bis valuable and elaborate 
memoir on Tornaria and Balanoglossus. The species appears 
to be different from those hitherto described. The gills had nob 
begun to show themselves, and there were but traces of the 
“ lappets ” described in other species as appended to the poste¬ 
rior extremity of the stomach. 

The author believed that he could distinguish a minute gang¬ 
lion on each side of the oesophagus ; filaments were sent off from 
it to the neighbouring parts, and the two were connected to one 
another by a sub-oesophagal commissure. The water-vascular 
chamber was very distinct, but the so-called heart was not ob¬ 
served ; while within the body-cavity, lying close to the dorsa 
pore and over the canal by which the great water-sac commu¬ 
nicates with the external medium, was a small, closed, rather 
thick-walled vesicle containing numerous oval corpuscles. Of 
the nature of this vesicle the author could not offer any opinion. 

The cushion-like body which occupies the summit of the larva 
exactly as in Mitraria, and supports the two oceUiform spots, 
was very distinct, and so also was the contractile chord which 
extends from this to the walls of the water*sac. The author, 
however, could not here, any more than in Mitraria, regard the 
cushion-like body as a mere thickening of the walls; he believed 
it to*be a nerve-mass, and thought he could trace two fine fila¬ 
ments proceeding from’ it and running down, one towards the 
right and the other towards the left side of the alimentary canal, 
but he was not able to follow them for any distance, and he does 
not regard their existence as confirmed. The extremely super¬ 
ficial situation of this body, which makes it resemble a mere 
thickness of the walls, is paralleled by that of the great ventral 
nerve-mass in Sagttta. 

The contractile chord which runs to the water-sac is probably 
attached to a capsular covering of the ganglion, rather than 
directly to the ganglion itself. This chord, though showing 
strong contractions by which the summit of the larva is drawn 
down towards the water-sac, is of a homogeneous structure, pre¬ 
senting no appearance of distinct fibrilUe or of other contractile 
elements. 

The author instituted a comparison between Tornaria and 
Mitraria. We have in both the external transparent pyramidal 
or dome-shaped body, with a lateral oral orihcc, and a basal 
anal orifice, enclosing an alimentary canal which is divisible into 
three regions, and takes a partly horizontal and partly vertical 
direction in its course from one orifice to the other ;* we have in 
both, near the base of the body, the circular band which carries 
long vibratile cilia accompanied by a row of pigment spots, and 
in both the cushion-like ganglion carrying ocelli. 

From Mitraria , Tornaria chiefly differs in the presence of the 
thick sinuous and convoluted bands which give it so close a re¬ 
semblance to certain Echinoderm lame, and which are entirely 
absent from Mitraria , and in its water-vascular system with the 
contractile cord which extends from this to the apical ganglion. 
If a water-vascular system is present in Mitraria, it consists 
there of a system of sinuses excavated in the walls of the dome, 
but without any representative of the great central sac. In 
Mitraria the great apical ganglion carries not only the two 
ocelli, but also two capsules, probably auditory; these capsules 
do not exist in Tornaria , Ip Mitraria the two nerve chords 
which the apical ganglion sends down one on each side of the 
alimeatarycanal are very distinct; in Tornaria, if they exist at all, 
they are by no means obvious. Finally, the ciliary circlet is 
simple in Tornaria, while in Mitraria it ib double. 

According to Alexander Agassiz's account of the development 
of Tornaria into Balanoglossus , the great transverse circlet of 
cilia becomes, by the elongation of the body, gradually pushed 
backwards, so as to form the anal ciliated ring of the young 
worm ; in Mittaria the great ciliary circlet remains unchanged 
in position, and is probably ultimately absorbed, the worm 
during its development acquiring a new anal wreath of cilia. 

3. Amttrangia hmispherka (nov. gen. et i]>ec.) 

Among the most abundant products of the towing-net was a 
little bydroid medusa, remarkable for the want of symmetry in 
the distribution of its gastro-vascular canals. It is of a hemi¬ 
spherical form, with the base about hall-an-inch in diameter, 
and provided with very numerous (more than 100) marginal ten¬ 
tacles, which are very extensile, and may at one time be seen 
floating away to a length of three or four inches and at another 
coiled into a close spiral against the margin of the umbrella. 

* In the specks of Mitraria described by J, M Ciller and by Metschnikeff, 
both oral and anal orifices are basal, and the alimentary canal presents a u- 
t hoped curvature 
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Buell tentacle originates in a bulbous base with a distinct ocellus. 
Ho ttthocysU arc visible on the margin. The velum is of mode¬ 
rate width. 

The manubrium forms a small projection from the summit of 
the umbrella, arid term mates in four rather indistinct lips. From 
the base of the manubrium three rather wide offsets are sent off 
at equal Intervals into the walls of the umbrella. These gradually 
contract in diameter, and then, as three narrow tubes of uniform 
diameter, run towards the margin, where they open into the cir¬ 
cular canal. The symmetry of the radiating canals is confined 
to these three primary trunks. From their wide proximal ends 
each sends off branches, some of which may be traced to the 
margin where, like the three primary canals, they enter the cir¬ 
cular canal, while others can be followed for various distances in 
the umbrella walls, in which they terminate by blind extremities 
without ever reaching the margin. These branches are very 
irregular in the numwr sent off from each primary canal, as well 
as in their length and directions. 

The generative elements are formed in oval sporosacs deve¬ 
loped one on each of the three primary canals at the spot where 
the wider base passes into its narrower continuation. The 
ova may be seen within them in various stages of development; 
they increase considerably in size before the commencement of 
segmentation, always showing up to that period a large and dis¬ 
tinct germinal vesicle with germinal spot and with a distinct 
nucleolus in the interior of the germinal spot. The development 
of the ovum proceeds within the sporosac to the segmentation of 
the vitellus and the formation of the planula, which now breaks 
through the outer walls of the sporosac and remains for some 
time adhering to their external surface. The planula differs re¬ 
markably from the typical hydroid planula. It remains of a 
nearly spherical form, never acquiring cilia, and possesses little 
or no power of locomotion. The gastric cavity, however, is 
fully formed. The author was unable to follow the ova in their 
further development. 

The little medusa now described, departs in several im¬ 
portant points from the typical hydroid medusa. From this it 
differs in the ternary disposition of the primary radiating canals, 
and in the irregular non-symmetrical arrangement of those which 
are subsequently formed. Among the very many specimens exa¬ 
mined, the author never found any in which the canals had 
become regular in their disposition, even in those which had dis¬ 
charged the contents of their sporosacs, and had evidently attained 
the term of their existence. It differs also from the typical 
medusa in the form and non-ciliated condition of the planula ; 
and still further in the fact that while the generative elements 
are borne on sporosacs, developed oh the radiating canals, the 
marginal bodies are ocelli and not lithocyst. 

4 .—Circe invertens (nov. spec.) 

Among the hydroid medusa captured in the towing-net, were 
two or three specimens of a species referable to the genus Circe 
of Mertens. It measures about half-an-inch in its vertical dia¬ 
meter, and about a quarter of an inch transversely. It is 
cylindrical from its base upwards, for about two-thirds of its 
height, and then contracts abruptly, and arches dome-like 
towards the truncated summit, which is surmounted by a solid 
cone of the gelatinous umbrella substance. From the summit of 
the umbrella-cavity, a solid somewhat fusiform extension of the 
roof hangs down in the axis of its cavity for about two-thirds of 
its depth, and at its free end carries the manubrium, which ex¬ 
tends nearly to the codonostome. The margin of the umbrella 
carried eighty very short and but slightly extensile tentacles, 
which were connected at their bases by a very narrow mem¬ 
braneous extension of the margin, with rather irregular free-edge. 
Lithocysts are situated at irregular intervals upon the margin. 
There are about sixteen of them; they consist each of a minute 
spherical vesicle with a single large spherical concretion. There 
are no ocelli. There is a moderately wide velum. 

The radiating canals 'are eight in number. They spring 
from the base of the manubrium, run up the sides of the solid 
process which hangs from the summit of the umbrella; pass 
from this to the walls of the umbrella, and then run down towards 
the margin in order to open into the circular canal. 

The generative elements are borne in pendent sporosacs, which 
spring from the radiating canals close to the summit of the 
umbrella cavity. 

The motion of the medusa takes place by means of sudden 
jerks, reminding us of the way in which certain Diphydae dart 
through the water. 


The medusa possesses also a very singular habit of partial bfc 
version. This takes place along the line which separates the 
dome-like portion of the umbrella cavity from the lower cylin¬ 
drical portion, and consists in the withdrawal of this dome-like 
summit and the lower portion of the cavity. When thus inverted 
the little animal presents a drum-shaped form, with the manubrium 
hanging far out of the codonostome 

Alexander Agassiz considers, the genus Circe, of Mertens, as 
synonymous with Trachyntma Gegenbaur, and points out that 
the name of Circe had been already used for a genus of moUusoa* 
He further removes it from among the true kydroid medusae, 
and regarding it as closely allied to the Mgmida r, places it along 
with those in the Ilaplostomea Agassiz, a sub-order of the Dis* 
cophora. 

The author, however, could not see sufficient grounds for the 
removal of Mertens 1 genus from the true I/ydroida, with which 
the medusa now described agrees in all essential points, including 
the form and disposition 01 the gastro-vascular and generative 
systems and the structure of the marginal lithocysts. Neither 
could he agree with Alexander Agassiz in identifying it with 
Trachyntma. The greatly developed solid peduncle by which 
the manubrium in Circe is suspended from the summit of the 
umbrella-cavity in away, however, which has its parallel in 7 tma 
among others, is of itself a character of generic importance by 
which Circe must be kept apart from Trackynetna, It is true 
that Gegenbauris Trachyttema has the character of a young form, 
and until we have further evidence of its adult state its affinities 
cannot be regarded as established. 

Gegenbaur believes that he lias established the direct develop¬ 
ment of Trachynema from the egg without the intervention of a 
hydriform trophosome, but unfortunately we have no data by 
which to compare in this respect Circe with Trachynema . 

It must be admitted too that in the imperfect contractility of 
the marginal tentacles and in the somewhat greater firmness of 
the umbrella walls the little medusa described in the present 
communication possesses characters which look towards the 
AZginida, but these are by no means sufficiently strong to justify 
its separation from the ordinary hydroid medusa. 

5.— Tomopteris 

A few young specimens of this beautiful little worm were ob¬ 
tained, and the author was enabled to confirm the statements of 
Grube and of Keferstein, who describe in it a double ventral 
nerve chord, though other observers have failed to discover this 
part of the nervous system and throw doubt upon its existence. 
In adult specimens examined some years previously by the author 
no ventral chord could be detected. 

The ventral portion of the nervous system consists of two 
flat ribbon-shaped chords which are given off from the in¬ 
ferior side of the nerve ring which surrounds the pharynx 
just behind the mouth. These run parallel to one another, 
separated by a narrow interval; they lie on the ventral walls 
of the animal, and may be traced through the narrow tail- 
like termination of the body as far as its extremity. They present 
no ganglionic swellings, but opposite to every pair of feet each 
sends off a filament which passes to the foot of its own aide in 
which it is distributed. 

Hr. Anton Dohro has just informed the author that he too had 
distinctly seen the ventnu chord of Tomopteris. 




SCIENTIFIC SERIALS 

Amongst the papers in the October and November numbers 
of the American Naturalist , are Included X)r. J. X* Smith's 
Address to the American Association for the Advancement of 
Science, on Science in America and Modem Methods of Science, 

Mr. R. Ridgway describes some new forms of American 
Birds, which he considers as geographical races, and not distinct 
species. Included are Catnerpes mexicanus, yar. conspersus; 
helminthophaga cetaia , var. Ithtscens ; JOcndroica vmllotU, vox. 
bryanti; D. dominica, var. albilora ; D. grades, var, decora j 
Myioduxtespusillus, var. piholata (Pallas), and Collurio ludovicu 
anus, var. robustus (Baird), which are described and followed by 
a synopsis of the genera of Certhiola, Junto, mid CardinaHs.~ 
Prof. C. A. Riley hoa a paper bn the Opposition of the Yucca 
Moth, in which he shows that the female conveys her eggs into 
the young fruit'by a lateral puncture. The Structure and 
Growth of Domesticated Animals, forms the subject of a ] 
lecture by Prof. Agassiz, which is Mowed by one ott 
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Crystals and Green Mountain Gneisses of the Silurian Age, by 
Prot Dkna.—The Rev, D. T. Hill gives instances of intelligence 
Ini Bufo ameritanus.— Mr. G. W. Morehouse analyses the struc¬ 
ture of the scales of Lepisma saccharina. —Mr. D. Scott gives a 
popular explanation of the differences between the two genera of 
Worth American Goatsuckers, the Whippoorwills (kntrosto- 
mus), and the Nighthawks {ChordWes), which is followed by a 
short note from Mr. Packard, jun., on the Embryology of Li- 
mulufl, with remarks on its affinities. His results are confirma¬ 
tory of those of M. Alphonse Milne-Edwards. 

The fourth and concluding part of vol. xxviii. of the Transac¬ 
tions of the Linncan Society, is chiefly occupied by a supple¬ 
mentary paper by the Rev. O. P. Cambridge, on New and 
Hare British Spiders ; but also contains some short papers of 
imparlance. — Prof. Oliver describes a new genus ot Begoniacesc 
from New Granada, under the name of ftegonie/ta, a monotypic 
genus of great interest as respects the geographical distribution of 
the order ; and three new genera of Malayan plants from the her¬ 
barium of I>r. Maingay— /ieleocarfa and Ctenolofhon (Olacineac), 
and Ma ingay a (Haniaiftelidem).— Dr, M*Nab publishes his im¬ 
portant paper on the Development of the flowers of Wchvitschia 
mitabilis. Dr. M ‘Nab considers that in the male flowers of this 
very remarkable plant we have a very close approach to the 
Angiosperms, the axis of the flower ending in a moss of tissue 
which, in the female flower, is the terminal ovule ; while, in the 
female flower, we have the truly gymnospermous condition, 
there being no carpels, but a terminal ovule, the modified end 
of the axis of the flower, with a single ovular integument, the 
pollen grains being applied directly to the naked nucleus. 


SOCIETIES AND ACADEMIES 

Royal Society, Nov. 20.—“Note on the Electrical Pheno¬ 
mena which accompany irritation of the leaf of Oiotvca mu sca¬ 
pula f by Dr. J. bunion Sanderson, K. R.S. 

1. When the opposite ends of a living leaf of Dtomea are 
placed on non-polarisable electrodes in metallic connection with 
each other, and a Thomson’s reflecting galvanometer of high 
resistance is introduced into the circuit thus formed, a deflection 
is observed which indicates the existence of a current from the 
proximal to the distal end of the leaf. This current 1 call the 
normal leaf-current. If, instead of the leaf, the leaf stalk is 
placed on the electrodes (the leaf remaining united to it) in such 
a way that the extreme end of the stalk rests on one electrode 
and a part ot the stalk at a certain distance from the leaf on the 
other, a current is indicated which is opposed to that in the leaf. 
This I call the stalk-currcnt. To demonstrate these two cur¬ 
rents, it is not necessary to expose any cut surface to the 
electrodes. 

2. In a leaf with the petiole attached, the strength of the cur¬ 
rent is determined by the length of the petiole cut off with the 
leaf, in such a way that the shorter the petiole the greater is the 
deflection. Thus in a leaf with a petiole an inch long I ob¬ 
served a deflection of 40. I then cut off half, then half the 
remainder, and so on. After these successive amputations, the 
deflections were respectively 50, 65, 90, 120. If in this ex¬ 
periment, instead of completely severing the leaf at each time, 
it is merely all but divided with a .sharp knife, the cut surfaces 
remaining in accurate apposition, the result is exactly the same 
as if the severance were complete ; no further effect is obtained 
on separating the parts. 

3. Effect of constant current directed through the petiole on the 
leaf-current.—If the leaf is placed on the galvanometer elec¬ 
trodes as before, and the petiole introduced into the circuit of a 
small Danicll, a commutator being interposed, it is found that 
On directing the battery-current down the petiole {Le. s from 
the 10a£), the normal deflection is increased ; on directing the 
current towards the leaf, the deflection is diminished. 

4. fixative variation.—'a. If, the leaf being so placed on the 
electrodes that the normal leaf-current is indicated by a deflection 
leftwards, a fly is allowed to creep into it, it is observed that the 
moment the fly reaches the interior (so as to touch the sensitive 
hairs on the upper surface of the lamina), the needle swings to 
the right, the leaf at the same time closing on the fly, 

h. The fly having been caught does not remain quiet in the 
leaf } each time it moves the needle again swing* to the right, 
always coming to jest in a position somewhat fanner to thelefi 
than g^bre, and them slowly resuming its previous, position. , 
c The same Series of phenomena present themselves if the 


sensitive hairs of a still expanded leaf are touched with a camel- 
hair pencil. 

<L If the closed leaf is gently pinched with a pair of forceps 
with cork points, the effect is the same. 

e. If the leaf-stalk is placed on the electrodes, as before, with 
the leaf attached to it, the deflection of the needle due to the 
stalk-current is increased whenever the leaf is irritated its any of 
the ways above described. 

/ If half the lamina is cut off and the remainder placed on 
the electrodes, and that part of the concave surface at which the 
sensitive hairs are situate! is touched with a camel-hair pencil, 
the needle swings to the right as before. 

g. If, the open leaf having been placed on the galvanometer 
electrodes as in a, one of the concave surfaces is pierced with a 
pair of pointed platinum electrodes iu connection with the op¬ 
posite ends of the secondary coil of a Du Bois-Raymond's in¬ 
duction apparatus, it is observed that each time that the secon¬ 
dary circuit is closed, the needle swings to the right, at once re¬ 
suming its former position in the same manner as after mechani¬ 
cal irritation. No difference in the effect is observable when the 
direction of the induced current fi reversed. The observation 
may be repeated any number of times, but no effect it produced 
unless an interval of from ten to twenty seconds has elapsed since 
the preceding irritation. 

k. If the part of the concave surface of the leal which is 
nearest the petiole is excited, whether electrically or mechan¬ 
ically, the swing to the right (negative variation) is always 
preceded by a momentary jerk of the needle to the left, i.e. in 
the direction of the deflection due to the normal leaf-current; if 
any otiicr part of the concave surface is irritated, this does not 
take place, 

i. Whether the leaf is excited mechanically or electrically, an 
interval of from a quarter to a third of a second intervenes 
between the act oi irritation and the negative variation, 

“ On the Algebraical Analogues of Logical Relations,” by 
Alexander J. Ellis, l'.K.S. 

The object of this paper is to examine the “mathematical 
theory of logic/’ thus laid down by Dr, George Boole in his 
“ Laws of 1 nought,” p. 37 :—“ Let us conceive of an Algebra 
in which the symbols .r, y, s, &c. admit indifferently ol the 
values o and 1, and of these values alone. The laws, the axioms, 
and the processes of such an algebra will be identical in their 
whole extent with the laws, the axioms, And the processes of 
an Algebra or Logic. Difference of interpretation will alone 
divide them,” For this purpose, first the laws of such an 
algebra have been investigated independently of logic, and 
secondly the laws of primary and secondary logical propositions 
as laid down by Dr. Boole, have been developed in an alge¬ 
braical form, and compared with the former. The main results 
presumed to be established are :— 

l. That there is a fundamental difference between such an 
algebra and logic, inasmuch as the algebra admits of only two 
phases, o and r, and logic admits of three phases, namely, not 
only none and all , corresponding to o and i, but also some, 
4 ‘ which, though it may include in its meaning all. does not 
include none'* {ibid, p. 124), and hence has no analogue in 
such an algebra ; that is, an algebra of o and 1 can correspond 
only to a logic of none and alt. 

2. That, notwithstanding this difference, there are certain 
formal relations of equations which allow the algebra of o and 1 
to be used as an algorithm for the purpose of arriving at certain 
logical forms, which, however, have then to be interpreted on a 
basis which has not even any analogy to the algebraical. 

3. That the introduction of this algorithm introduces theo¬ 
retical difficulties, adds to the amount of work, and is entirely 
unnecessary even for the purposes of the theory of probabilities 
founded upon it by Dr. Boole. 

Mathematical Society, Nov. 13.—Prof. Cayley, and sub¬ 
sequently Prof. Sylvester, in the chair.—The following gentlemen 
have been elected officers of the new council;—President, Dr. 
Hirst; Vice-Presidents, Prof.Cayley, and Messrs. Spottiswoode 
and Sylvester, The retiring members were Prof. Crofton and 
Mr. J. Stirling, in whose room Mr. Sylvester and Ix>rd Rayleigh 
were elected,—-Mr. Sylvester then gave a description of a 
new instrument for converting circular into general rectilinear 
motion, and into motion in conics and other plane curves. 
(A brief sketch of the historical aspect of the communi¬ 
cation, from the pen of Mr. Sylvester, forms the subject of a 
paragraph in Nature of Nov. 13.) Several instruments wert 
placed on the table for inspection,*—Mr, W. Marsham Adams 
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exhibited hta Mensurator and Caeioraeter, and gave a short 
account of the objects to which they could be applied. The 
Mensurator is an instrument designed primarily for the instan¬ 
taneous solution of triangles, but capable, from its construction, 
of many other uses ; such as illustrating most of Euclid's theo¬ 
rems with regard to the triangle, of performing addition, sub¬ 
traction, rule of three, and extraction of square roots, of solving 
quadrsnes and simple binomial equations, and of reducing to 
mechanism some part of analytical geometry. The C udometer 
is an apparatus consisting of a stand carrying a globe mounter! 
somewhat like a sea compass, and illustrates celestial longitude 
and latitude, the phenomena of the seasons, the correspondence 
of the calendar with the solar year, the precession of the equi¬ 
noxes, the times of sunrise at any place on any day, the position 
of the principal stars during the night, and the general relations 
between the conceptions necessary for nautical astronomy. Me¬ 
dals were awarded for both instruments at the Vienna Exhibition. 
—Mr. S. Roberts (treasurer) read a short note “ On the ex¬ 
pression of the vc of a Cartesian by elliptic functions." The 
author showed tlut the hyper-elliptic part of the integral which 
gives the value of an arc of a Cartesian, is reducible to the form 
which Jacobi has shown to depend on elliptic functions. 

Zoological Society, Nov. 19.—Dr. A, Gunther, F.R.S., 
vice-president, in the chair. Mr. Sclater exhibited and pointed 
out the characters of two new species of birds obtained by Mr. 
Salmon during his expedition to the State of Antioquia, Colum- 
bia. These were named Chlorochrysa fritidissiwa and Grail ana 
ruftc&ps. —A letter was read from Mr. R. Swinhoe, H.B.M, 
Consul at Chefoo, containing a note on the White Stork of 
China, and stating that he had recently obtained a live Pitta in 
China, which appeared to be Pitta nymph a of the Fauna Japo- 
nica.—Mr. A. H. Garrod exhibited and pointed out certain 
peculiarities in the ececum of a Crab-eating Fox ( Cants cattcri* 
vorus). —Mr. Sclater exhibited aud made remarks on a pair of 
horns of the new Bubaline Antelope from the Bogos country, 
lately named Akdaphus torn by Dr. Gray.—A paper wa* sent by 
Dr. Edward L, Moss, Surgeon in charge R.N. Hospital at 
Esquimalt, on a singular Virgularian Actinozoon taken at Bur¬ 
ma's Inlet, close to the northern mouth of the Fraser River, — 
A communication was read from Dr. O. Finsch, containing the 
description of a most remarkable and interesting new Passerine 
Bird which he had received from Mr. T. Klinesmith of Levuka, 
Ovalou, Feejce Islands. This little bird, which was not only 
new as a species, bat also the type of a new genus, he proposed 
to call luimprolia Victoria '.— A communication was read from 
Mr. VV, S, Atkinson, of Darjeeling, containing the descriptions 
of two new species of Butterflies from the Andaman Islands, 
which Were named respectively PapUio mayo ami Euplcca anda- 
fnaneftds.-~S)t. Cobbold communicated the first of a series of 
papers entitled “Notes on the Entozoabeing observations 
based on the examination of rare or otherwise valuable speci¬ 
mens contributed at intervals by Messrs. Charles Darwin, Robert 
Swinhoe, Charles W. Devis, the late Dr, W. C. Pechey, Dr. 
Murie, and others.—Mr. Edwin Ward exhibited and gave the 
description of a new Bird of Paradise, of the genus Epimachus t 
which he proposed to call E. cllioti .—A communication was 
read from Surgeon-Major Francis Day, containing remarks on 
Indian Fishes, mostly copied from the original manuscripts of 
the late Dr. Hamilton Buchanan.—Mr. J. W. Clark read a 
memoir on the Eared Seals of the Auckland Islands, one of 
which he recognised as Otaria hookcri, thus fixing the locality of 
tills species. 

Linnean Society, Nov. 20.—Mr. G. Bentham, president, in 
the chair.—Prof. Dyer exhibited a specimen of the fruit of Luffd 
tsgyptiaca % a gigantic species of gourd, grown in this country,-— 
An account of the flora of Monfte Argentaro, on the borders of 
Tuscany t 4>y Mr. Henry Groves, of Florence, was read.—On the 
Algae of Mauritius, by Dr. Dickie. The total number of species 
recorded is 155. These include 17 well-known European species, 
most of which are cosmopolitan ; 23 Soqth African species ; 12 
Australian ; 15 East Indian ; 14 species found in the Red Sea j 
12 being peculiar to the island.—On a peculiar embryo of Del¬ 
phinium, by the Rev. C. A. Johns. The interesting point in 
the structure was the non-separation of the two cotyledons, the 
plumule forcing itself through a chink in the undivided cotyledon. 
Dr. Masters stated that this peculiarity is well known to occur 
occasionally in Ranunculaccse, as well as in aomc other plants.— 
On the buds of Makxis, by Dr. Dickie. This is supplementary 
to Rie paper already published in the “Journal" of the Society. 
-On the Algw of St. Thomas and Bermuda, by Mr. H. N. 


Moseley. These were the results Df the explorations on board / 
the Challenger, one marine flowering plant being also found in 
flower for the first time. 

Chemical Society, Nov. 20.— Dr. Odllng, F.R.S., presi¬ 
dent, in the chair.-—A paper on “the coefficient of expansion of 
carbon disulphide," by J. B. Hannay, was read by the secretary. 

—Dr. Russell then communicated his researches <m the action of 
hydrogen on silver nitrate, giving an account of the precipitation 
of metallic silver in the crystalline state by means of hydrogen. 

—There were also a note on the action of zinc chloride on co¬ 
deine, by Dr. C. R. A. Wright; on the chemical properties of 
ammoniated ammonia nitrate, by E. Divers, M.D. ; and on 
the analysis of a meteoric stone and the detection of vanadium 
in it, by R, Apjohn, 
t Paris 

Academy of Sciences, Nov. 17.—M. de Qoatreftge#, 
president, in the chair.—The following papers were read : 
—An answer to M. Tarry’s remarks on the theory of the 
sun’s spots, by M. Faye. M. Tarry’s objection to M. Faye’s 
theory was that, instead of a down-rush, he ought to have em¬ 
ployed an up-rush as the cause of the spots, as a terrestrial cy¬ 
clone rushes up, and not down. M. Faye answered the objec¬ 
tions in detail.—Second memoir on the way in which water inter¬ 
venes in chemical reactions, and on the connection between 
electro-motive force and affinity, by M. Beequerel—Studies on 
beer j a new method of brewing it and rendering it unchange¬ 
able, by M. L. Pasteur. The author considers the spoiling and 
souring of beer to be due to germs, and suggests methods for 
preventing their access or destroying them during the processes 
of brewing.—An answer to M. Oudemans’ observations on the 
influence of refraction, &c., during the transit of Venus, by M, 
E. Dubois.—On the use of the prism for the verification of the 
law of double refraction, by Prof. G. G. Stokes,—On certain me¬ 
tallic spectra (lead, chloride of gold, thallium, and lithium) by 
M. Lecocq de Boisbaudran. The author found that the com¬ 
bination of a metal was attended with the loss of some of the 
lines it exhibited when in the free state.—On the maximum 
density of water, by M. Piarron de Mondesir.—On the cooling 
effects of the joint actions of capillarity and evaporation, by M. 

C. Decharmc.— On the quantity of ammonia contained in 
atmospheric air at different altitudes, by M. Truchot The 
author stated that the ammonia increases as the cloud 
region is approached, and gave tables of determinations 
in support of his views.—Remarks on the paper of Pelouze 
and Audouin on the condensation of liquifiable matters held 
in suspension by gases, by M. D. Colladon.—Remarks on the 
paper of M. Derbes on the Pemphigus of Pistada terebinfkus 
compared with the Phylloxera quereiks , by M. Balbiani.—On 
the swellings produced on vine rootlets by the Phylloxera , 
by M. Max. Cornu.—On triple planes tangent to a surface, 
by Mr. W. Spottiswoode.—On the direction of the propagation 
of electricity, by M. Meyreneuf.—An answer to M. Mercadier’s 
last note on *the study of the vibratory movements of an 
elastic wire, by M. H. Valerius.—-Observations on the molecular 
structure of meteoric iron and on solid ferrous chloride in meteo¬ 
rites, by Mr. J. Laurence Smith.—On the tertiary supra* 
nummulitic formations of the department of H^rault, by M. 
Rouville,—The death of M. CL Burdin, correspondent of the 
mechanical section, was announced. 
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PR. MEYER’S EXPEDITION TO NEW GUINEA 

B EFORE giving to the readers of Nature a brief 
account of my own voyage to New Guinea, from 
Which island f have just returned, I shall say a few words 
about some other expeditions to this “ far-east * and inter¬ 
esting island, undertaken within the last two years by 
various governments and private individuals. 

In 1871 the Dutch Government sent out a steamer 
and specially appointed officials, to circumnavigate the 
entire islandof New Guinea, land from time to time, and 
take formal possession of those parts of the country which 
did not yet belong to the Dutch. It is known that this 
nation has hitherto had only a certain right over the western 
part of New Guinea as far as 141° E. ; and before going 
farther the expedition had to erect sign-posts in the name 
of the Dutch Government at different parts of western 
New Guinea. But this first expedition did not attain 
its end; a few posts were set on the north coast, the 
farthest east being on Humboldt Bay, on the frontier of 
the Dutch territory ; the expedition tried to go still far¬ 
ther east, but was obliged to return in a very bad condi¬ 
tion, without having fulfilled its task. 

In 1872 the Dutch sent out.a second expedition in a 
small steamer for the same purpose ; but this one did not 
succeed in going even so far east as the first, and was like- 
wiseobliged to return, after a very short time, without 
any result. 

It is now proposed to try another expedition on a larger 
scale in 1874, which will go first through Torres Strait to 
* the east, and afterwards, along the north coast, to the west; 
but 2 am not sure that this plan will be carried out. 

In 1870 some Italians, under the guidance of 
M. Cerruti, who had been several times in New Guinea 
before (1861, 1865, and 1866), visited in a little schooner 
a part of the south-west coast, for the purpose of looking 
out for a convict settlement for their Government, and 
explored chiefly the straits between the island of Salwatty 
and the mainland. They were attacked in MacGuer 
Gulf, and the combat that took place was much spoken 
of in Dutch India during my sojourn there. 

In 1872 two Italian naturalists, M. Beccari and M. 
d’Albertis, endeavoured to visit the mainland of New 
Guinea at a place on the south-west coast, called U Unate, 

, which had been previously visited by the Dutch; but they 
could not reach it, on account of currents and winds. 
They remained for some time longer to the westward of 
the south-west coast and at Sorong, between the island of 
Salwatty an 4 the mainland (where in the beginning 011873 
eighteen Europeans from an Australian peariflsher were 
murdered by the Papoose *), then proceeded to Dorey, in 
the north, and made a station on the Arfak Mountains. 
Tl^retmmedin November 1872,40 Italian man-of-war 
, befog sent by thdr Government to look after them. 

0 during foe same time a Russian traveller, Mr. Maclay, 
the north-west coast of New . Guinea, in 
Bay. He was brought thither, and fetched 
away after more than a year's stay, by a Russian man- 
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of-war i Ms plan to cross the mainland of New Guinea in 
any direction could not be effected, as was to be foreseen 
by those who know something about the special difficulties 
of travelling in New Guinea. He only moved about the 
district extending some miles round his station. . Before 
I started on my expedition I met, in the beginning of this 
year, in Ternate (Molukkas Islands), the Russian man-of- 
war, coming back from New Guinea. Although she had 
only stayed in Astrolabe Bay for five days to take in 
water and wood, still, two months later, more than eighty 
of the ship's officers and crew were attacked by fever. 

Finally, the news which reached Europe from Australia 
in respect to New Guinea, and which had already in 1871 
made the Dutch send a man-of-war round that continent, 
to inspect how far the plans of the “New Guinea Pros¬ 
pecting Association ” were ripening, this news, as well 
as the end of the expedition of this Association in 1872, are 
better known in England than the other undertakings 
which I have roughly sketched above. 

The proposed and partly effected settlement of mission¬ 
aries of the London Missionary Society on the islands 
of Torres Strait, and that proposed to be made on the south 
coast of New Guinea itself, are likewise known. 

Whether the news, published in an Australian paper, 
that the English had taken possession of the extreme 
south-east shore of New Guinea, be true or not, I am not 
able to say. But from what has been said it may be 
concluded that the eyes of civilised nations are now 
fixed more on New Guinea than ever, and that results 
will be sure to follow. What these results may be, 
and what prospects all these exertions may present 
in respect to the character of the country and its inhabi¬ 
tants, I will not take into consideration now, but proceed 
to a sketch of my own voyage. 

On my previous travels, which went as far as the 
Island of Celebes and the Philippine Islands, I had 
gathered sufficient information to know which would be the 
easiest way .to reach New Guinea, and howto find foe best 
place for a station. I was aware of the impossibility of 
penetrating into the interior of the larger part of this 
large continent, if my expedition were not of much 
larger dimensions, and if it could not command much 
ampler means than are available to a private person 
like myself, and chiefly if it would not lose its character 
of a natural history expedition, and become solely a geo¬ 
graphical exploration. On another occasion I shall show 
how such a geographical expedition through New Guinea 
could be started by one individual or by a company of 
travellers, and to what parts it would be most advanta¬ 
geous to proceed at first. The peculiarities of the country 
and the natives are such, that there are even more 
difficulties for travellers hem than there are in Australia, 
where the best-fitted-out expeditions and themost able 
and courageous men have failed. In New Guinea it is 
even a question, whether the scientific or practical results 
are likely to be at all equal to the expenditure and tbe 
great danger connected with such an undertaking. 

Being obliged, therefore, to resign the eastern and 
larger half of foe island, I had to chtfose for a start¬ 
ing-point only between the south-west coast, from oppo¬ 
site the Aru Islands to Salwatty, and the coasts of 
Geelvinks Bay. I preferred the latter, for several strong 
reasons which weighed against the south-west coast, and 
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f ^jpttww-rof Gcelvinks Bay; among others were the un- 
heAlthiness of the swampy shores of the sooth-west coast, 
the fact that the natives of these parts have been more 
influenced by Malay traders for centuries than those 
of the northern regions, and therefore are less original, 
and that the south-west coast has been visited oftener 
, hy^Jiuropeans, 

lit consequence of the time consumed in making 
all necessary preparations, I only reached New Guinea 
in the beginning of March of this year, and anchored 
the little schooner, which I had hired in Termite— 
(I preferred this place as a starting-point to Amboina) 
—in the harbour of Dorey, in the north-west cor¬ 
ner of Geelvinks Bay, the only part of all New 
Guinea where any Europeans, German and Dutch 
missionaries, are settled. With me, and in my service on 
board the ship, over which I had full disposal, were, 
besides about fifteen Malay sailors and a Malay captain, 
twenty natives from different parts of the Malay Archi¬ 
pelago. 

Dorey has been described, among others, by Mr. 
Wallace, but he has, in my opinion, not given a cor¬ 
rect impression of the natives of the surrounding hills 
and mountains, separating them in some way from the 
inhabitants of the coast, as smaller, uglier, not mop¬ 
headed, &c. As I afterwards spent a long time among 
the natives of the Arfak Mountains, near Dorey, and 
the inhabitants of the different parts of the coast of 
Geelvinks Bay, the islands in the north of it, and the 
interior of this whole north-west part of New Guinea, 
I may state, that there is no generic difference at all 
between the Papooas of the mountains and the Papooas 
of the coast—except such differences as we find every¬ 
where between the highlanders and coast inhabitants 
of the same race. 

The changing of the West into the East Monsoon, to 
be expected in April, obliged me to visit first the is¬ 
lands ill the north of Geelvinks Bay, if I wished to 
visit them at all; and therefore, after a three days’ 
stay at Dorey and neighbourhood, I immediately started 
for Mafoor, a smaller island, only about sixty miles from 
Dorey. It took me more than forty-eight hours to reach 
it. Mafoor offered me nothing particular, besides its zoo¬ 
logical productions; it is only interesting, for having 
been at an earlier period the chief seat of the Mafoor 
tribe, which now inhabits all the coasts of the western 
part of Geelvinks Bay. 

The island of Mysore (Willem Schouten’s island), the 
furthest north and a larger one, was far more important 
for my purposes. The natives were at first of a 
hostile disposition, but we soon became friends, and I 
spent here a most interesting time, in consequence of 
the results of my collections and what I saw of the 
Papooas, wild and nearly unmodified tribes, with all 
the virtues and vices of such. I commenced to make a 
collection of Papooan skulls here, in which at last 1 was 
so successful, that I hope to be able now, by means 
of my large materials, to trace at least the limits of 
the variation which the skull of this race undergoes, 
and finally to fix the type of the Papooan skull,—important 
questions, which craniology can solve. 

On Mysore, Birds of Paradise, as well as the Kasu&ry, 
m unknown ; but it as well as the large island of Jobie, 


which 1 now visited, is thehome of the fine Crown pigeon 
{Goura victoria!). This beautiful bird occurs in such 
quantities, that it furnished us with our daily meals during 
nearly the whole of our stay on Mysore and Jobie. The 
flesh is most tender and delicate, preferable to any fowl I 
know of. 

Jobie has for long had the reputation of being the 
home of many species of rare birds of Paradise; I am 
sorry to be obliged to rob it of this glory. I only got 
Paradisea papuana (but with more splendid, deeper 
orange and longer side feathers than from the mainland of 
New Guinea), P. regia and Diphyliodes speciosa. J\ pa- 
puattn is not rave, but very local, so that one may hunt 
for weeks in the mountains, without finding a single 
specimen (remales and young males are seen and heard 
much oftener than males in their plumage) ; but if once a 
tree is found where they feed and M dance," a lot of them 
can be got together. P* regia is rare, and IK speciosa 
very difficult to get here. 

I am sure that no other species of Birds of Paradise 
come from Jobie, as no other species are in the hands of 
the Papooan traders. I am convinced of this, because I 
stayed a long time at the chief place of the island, Aosus, 
a very populous settlement, where I saw and heard every¬ 
thing ; more than two thousand Papooas are living here 
together, all in those large, curious houses, standing en¬ 
tirely on the water. But other species of Birds of Paradise 
which 1 showed (l had obtained some in Ternate and 
Dorey on my way), were unknown even to the inhabitants 
here, except to those who had been on the mainland. I 
mention this fact, notwithstanding that 1 had not the inten¬ 
tion of giving any zoological details in this account, because 
it may be seen, how erroneous it was to give credit to the 
natives of New Guinea, who pretended that some rare birds 
of Paradise came from Jobie, certainly with the purpose 
of withdrawing attention from their own country, where 
these birds are to be found. 

In general the fauna of Jobie is very poor, as well in 
respect to different species as to the mass of individuals 
of one species. 

The inhabitants of the mountainous parts of Jobie are 
known to be cannibals, as well as the tribe of the 
Karoans, in the mountains of the north coast, between 
Amberbaki and the two small islands Amsterdam and 
Middclburg* and the tribe of the Tarfingwrays on the 
east coast of Geelvinks Bay# Here on Jobie, as 
everywhere on New Guinea, the coast Papooas are in 
perpetual war with the mountain tribes. Perhaps because 
some individuals of the latter believed us to be mote 
friendly to the inhabitants of Ansus than to themselves, or 
that they required no special reason for fighting, 
once without any warning ox provocation we were 
attacked with spears and arrows; bu\ 1 afterwards 
took such precautions and frightened them to such it 
degree, that during our whole stay here we experienced 
I nothing further disagreeable. The Papooas of Jqbie 
! have everywhere the bad reputation of being wild and 
1 quarrelsome. 

After haying left Jobie, from which I set eu with a heavy 
heart—I should have liked to remain tango**—I went as 

# When buck «t Dorey in July, the native# here 
ened, because $h* Kansan# near Amberbaki had ]u» 
a trading vesad, and killed or ensUvedthe «ptw» 
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for to the east as the river Ambemo, in fact to the north* 
east comer of Geeivinks Bay, and then shipped to the 
south-west, along the coast, landing and hunting from time 
• to time, and trying to find a favourable place for a longer 
stay* and a spot from which it would be possible for 
me to penetrate into the interior, or to cross the island. 

I did not succeed till I reached the south point of the bay. 
Here I found a little tribe of Papooas, who treated me 
from the beginning to the end in the most friendly way. On 
this account, and because I enjoyed a very favourable 
hunting-ground {immediately after going ashore I got 
four different species of birds of Paradise), I remained here 
for some weeks. Shortly after having anchored, even the 
young girls came on board the ship together with the 
men, and remained there for hours, whereas, in other 
parts, the women generally are very shy and keep aloof. 

Seeing that I could trust the natives here, I tried to 
carry out my project of crossing the country to the 
coast opposite the Aru Islands. But even if I had not 
come so far, foT reasons which it would be out of 
place to give in this brief account of my journey, I got 
some interesting additions to our geographical know¬ 
ledge, * and was very much satisfied with my zoological 
collections. 

But 1 would not give up my plan of crossing New 
Gfl&nea, and therefore proceeded near the coast to the 
n&th-west, looking out everywhere for a convenient 
starting-point, and gathering every possible information 
from the natives. But the island was still too broad here ; 
the Papooas knew nothing of the opposite coast, as they 
do not migrate so far. 

The natives of these western coasts of Geeivinks 
Bay are all afraid of the Wandamman tribes, whereas 
those of the eastern coasts ate afraid of the Waropin 
tribes ; but generally the vast country here is very poorly 
populated, there being few settlements, and these few 
small ones. 

The point where I crossed the Island at last into 
MacCluer Gulf of the south-west coast was situated 
134° i8 / E., 30 ° 38' S. I went first to the north-west, and 
then, after having passed several mountain chains (2,000 
ft), to the west, down a fine river called the Jakati, through 
the country of Oniat It was, perhaps, lucky for me that 
1 could only get a very small Native prau here, else I 
would have proceeded farther west by sea, (the swamps 
render it impossible to go by land), and possibly en¬ 
countered dangers from the natives of the MacCluer 
Gulf, who have not the best reputation, and who certainly 
would have felt inclined to revenge their countrymen, killed 
by the Italian Cerruti and his company, some years ago. 

I need not say that this journey from one side of New 
Guinea to the other has never been made before; and I 
should hardly myselfjattribute any importance to the fact, 
were it not for the reason that till then we did not know 
exactly whether there existed a communication by water 
from Geeivinks Bay to MacCluer Gulf or not. We may be 
Convinced now that it does not exist. 

From Geeivinks Bay I tried to ascend the Arfak 
Mountains from the south, but did not succeed, because 
I ran short of provisions. The country seemed unin- 
habited, w, without Papooan guides as I was, and with 


only Some of my Malay companions, I missed the 
native houses and small plantations in the neighbour¬ 
hood, scattered here and there, so that it was ndt advisable 
to go too far into the country. Besides, 1 did not find ht 
the forests on the southern slopes of the Arfak Mountains 
those gems of the bird-world which I hoped to find, afikf 
therefore left these regions and penetrated from 
north with better success. It will be interesting for 
English ornithologists to learn that I succeeded in 
finding here (3,00a—6,000 it.) all the known Birds of 
Paradise of New Guinea (except the species from the 
islands), besides a new one, and a quantity of other 
most curious and rare specimens, the ornis of the moun¬ 
tains being quite different from that of the seashore. 
But here also, as on the whole of New Guinea, I was 
astonished to see that the fauna generally is not rich. 
The forms found in the country certainly are curious and 
characteristic, but, in comparison with the enormous 
mass of forest, they are everywhere very scarce, and it i$ 
an exception to find a hunting-ground where much is to 
be got in a short space of time. It is the same in New 
Guinea as I found it in Celebes, where more of the life of 
nature is to be seen and heard near the seashore and the 
settlements than in silent virgin forests. 

I hope that now, since the interior of New Guinea is 
opened, at least as the way is known how to penetrate 
into one part of it, other naturalists will soon succeed in 
reaping more important results than it was my lot to 
obtain. 

Adolf Bernhard Meyer 


MICROSCOPIC PETRO OR A PH Y 
Mikroskopische Physiographic tier prtrographisch wick - 
tigen Miner alien ein HUlfshuck , bei mikroskopischen 
Gcsteinstudicn . H. Rosenbusch. With 102 woodcuts 
and ten coloured plates. (Stuttgart.) 

INCE we last called attention to this subject in the 
columns of Nature it has been making steady pro¬ 
gress, chiefly among our German, that: is, of course, Ger¬ 
man-speaking, brethren of the hammer and lens. The 
various serials which treat of Geology and Mineralogy 
bear witness to this progress, and to the wonderful activity 
of some of the workers, such as our good friends Zirkel 
and Tschermak, to whom it is so largely due. And now 
here comes a goodly octavo of some four hundred pages 
as a further contribution to our knowledge, and a fresh 
proof of the strong hold which the microscopic study of 
minerals and rocks has taken of the German geognostica! 
mind. This activity need not be matter for wonder when 
one considers the chaos into which matters petrographical 
had got even in Germany. Those who studied rocks in 
that country had become a sort of bound thralls to che¬ 
mists and chemical analysis. They dared not trust their 
eyes to discriminate the differences of species and varie¬ 
ties. The specimens must be handed over to the labora¬ 
tory, and on the judgment thence obtained depended the 
names by which the compounds should be known thence¬ 
forward throughout Christendom. By fiiis means, as the 
composition of a rock often differs considerably in dif¬ 
ferent, ftnd even in closely-adjoining, parts—variations 
resulting partly from original discrepancies, and partly 
i from int&c&l changes due tfr fa subsequent infiltration 
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®r or other metamorphic influences—it was not 
difficult to make out half-a-do2en distinct varieties of rock 
from the same mass and even from the same quarry* 
And so analysis of rocks grew and multiplied, chemists 
became more and more nice in their discrimination of the 
veriest fractions of a per cent, petrography seemed in a 
fair fray of being annexed as a dependent province of 
chemistry, and the petrographcrs, who ought to have been 
geologists, and to have set themselves strenuously to find 
out what had been the history of the rocks as parts of the 
architecture of the globe, came gradually to accustom 
themselves to the notion that, after all, it was really true 
that rocks were merely so many chemical compounds to 
be analysed and labelled accordingly. 

In the midst of the darkness wherein the poor petro- 
gtaphers ticketed their specimens, carefully arranged their 
cabinets, and elaborated their dreary treatises, there fell 
among diem (not from heaven, but from the hands of a 
worthy citizen of Sheffield) a microscope and a few glass 
slides, with a description of what could be done therewith. 
Eyes which had seen no light for so long could not at first 
make anything of the apparition, but after a few years it 
began to take shape before them ; and now the micro¬ 
scope promises to do as much in comparison for mine¬ 
ralogy and petrography as it has done for the biological 
sciences. 

From town to town this new light has spread, or rather 
rushed, all over Germany. There is now a sort of neck- 
and-neck race who will make the most slices of rocks and 
minerals. A cutting or rubbing-machine and a micro¬ 
scope have become as necessary implements as a hammer 
or a lens. Every month brings to light some new 
« mikromineralogische n contribution, insomuch that if 
the fever lasts we shall ere long be as over-weighted with 
microscopic analysis as we used)to be with chemical 
Both are excellent and necessary, and yet we may be 
allowed to believe that neither singly nor together do they 
disclose to us anything like the whole history of the rocks, 
and that they cannot by themselves yield a sufficiently 
broad foundation for a truly philosophical classification in j 
petrography. 

The advantages of microscopic analysis applied to 
rocks are so many and obvious that we cannot be sur¬ 
prised that they should have been so widely recognised 
and put in practice. This method of investigation 
throws a direct light upon the construction of rocks in a 
way which chemical analysis can never do, Moreover, 
it isjeasily adopted, Anybody can make microscopic sec¬ 
tions, and with due care and experience may become a 
skilful analyst. And then this mode of research is so 
cheap. Even if the observer does not care to give the 
trouble and time necessary for the construction of his 
own sections, he can get them made for him at small 
cost And once in possession of them and his microscope, 
he obtains his results at once. No need to wait for days 
upon a solution, or to weigh and re-wejgh his precipitates. 

It is plain that as rocks are composed of aggregates of 
minerals in many various combinations, the first prelimi¬ 
nary step in our investigation of their minute structure 
should be devoted to the study of the microscopic cha¬ 
racter erf the minerals which compose them. We must 
know how these minerals are built up in themselves be¬ 
fore we can adequately comprehend the manner in which 


they are mingled together to tpm rocks. Besides, in a 
crystalline rock, such, for example, as basalt, the compo¬ 
nent minerals are crystallised on so minute a scale, and 
often so imperfectly, that their ordinary and characteristic 
peculiarities may be so veiled that, unless from previous 
experience, we could not with certainty recognise them. 
Hence every student who sets himself, microscope in 
hand, to find out how the materials of the rocky crust ot 
the earth have been put together, ought unquestionably to 
begin the search by accustoming his eye to the variations 
which the simple minerals present when viewed in diffe¬ 
rent positions under a strong magnifying power. It will 
not be necessary for him to cut slices of every known 
mineral. He will have done enough for his immediate 
purpose if he has sliced in all directions, and examined 
with polariscope and otherwise the comparatively few 
simple minerals which arc of prime importance, as those 
of which most of the visible rocks of the globe have been 
formed, 

A text-book which will guide him in this most interest¬ 
ing and important research has never hitherto appeared. 
Descriptions of the methods to be employed in the prepara¬ 
tion of translucent sections have been published both in this 
country and in Germany. Indeed, it was Nicol, of Edin¬ 
burgh, who, besides giving us the prism named after him, 
invented and made known more than forty years ago this 
most ingenious method of investigation. Abundant no¬ 
tices have also been published during the last dozen years, 
chiefly in Germany, regarding the microscopic characters 
of many minerals and rocks, so that a student who had 
time and opportunity to consult this very scattered litera¬ 
ture, might gain amply sufficient knowledge to start him 
in his research. But none the less has a general text¬ 
book been required to save such needless expenditure of 
time, and to give the student those practical hints which 
he is not likely to meet with in mere scientific communis 
cations on special subjects. It is this want which Mr, 
Rosenbusch endeavours to supply in the volume now 
before us. 

From his preface we gather that living at Freiburg he 
caught the microscopic fever, and has had it for a number 
of years. Anxious to communicate the infection as safely 
and effectually as possible to the younger mineralogists, 
he has compiled a text-hook which ought to serve its , 
purpose well. It is well arranged, neatly printed, ex¬ 
cellently illustrated, and cheap. After some introductory 
pages which skim over the history of his subject, the 
author proceeds, in the first or general part of his treatise, 
to give the student directions how to cut and prepare his 
slices of mineral or rock for microscopic examination* 
Then, having the slices prepared, he shows how they arc 
to be used, and what may be looked for in them* With cha¬ 
racteristic German completeness he speaks of the general 
morphological peculiarities of minerals crystallised and 
amorphous, and shows how singular and Varied are the 
anomalies in internal structure revealed by the microscope 
even in what seem to be the most regularly built crystals. 
The optical properties of minerals are discanted upon 
with a fulness perhaps hardly in keeping with the other 
parts of the book, but the importance of this branch 
the subject, particularly in reference to die analysis hy 
means of polarised light, may well be pleaded in excuse 
by the author, the third section of thegeneral descrip 
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•■'Mqtii of minerals deals with their chemical peculiarities, 
ft occupies not quite four pages, and has evidently been 
inserted for the sake of completeness, that the learner, 
arftn though specially intent upon microscopic work, should 
not be left wholly in the dark as to what he can accom¬ 
plish himself in the way of chemical analysis. 

The second and by much the more important and 
useful pan of the treatise deals with the microscopic 
characters of minerals, and more particularly of those 
which enter largely into the composition of crystalline 
rocks. Considerably over a hundred minerals are treated 
in this way, and these, of course, include all those which 
are of prime consequence to the petrographer. For 
example, the felspars, augite, hornblende, calcite, quartz, 
pynte, and other common ingredients of rock 3 are fully 
described. The author has worked hard at the subject 
himself, though he has not hitherto published much. One 
excellent feature of his volume is the full references which 
he gives to the papers of previous writers on the same sub¬ 
ject. Not only at the beginning of the description of each 
mineral does he quote, in legible print, the titles of the 
papers in which information about the microscopic cha¬ 
racters of that mineral may be found, but at the end 
of the volume he inserts a long alphabetical list of 
authors, with the names and dates of their papers. This 
is a most welcome boon to all those who, especially in our 
own country, have the courage to attack the voluminous, 
but hitherto hardly known or accessible literature of the 
subject. Two sorts of illustrations are given—woodcuts 
and coloured plates. Of the former rather more than 
ioo occur, mostly illustrative of the crystalline forms or 
optical characters of the minerals. They do not call for 
special remark, except that they might with advantage 
have been more numerously inserted to explain the in¬ 
ternal peculiarities of some of the numerous species 
described. The coloured plates are singularly effective. 
Ten in number, they contain sixty figures of the micro¬ 
scopic structure of upwards of thirty more or less com¬ 
mon minerals. We have seen nothing so good since 
Vogelsang’s large and admirable drawings published six 
years ago at Bonn. It appears that it was origi¬ 
nally intended to have included more plates, but that 
the cost proved so great that the number had to be 
restricted to ten. This, no doubt, is the reason why some 
not very important minerals have a place on the plates, 
while others of greater consequence have been left out, 

This volume, even had it been less painstaking than it 
is, would have deserved commendation as an introduction 
to a study for which no text-book at all previously existed. 
But, as its author frankly acknowledges, it will not and is 
not intended to supply the place of actual personal work— 
“he who would learn microscopic mineralogy must to the 
, cuttingdathe and the microscope” The greater the number 
of observers who can be induced to betake themselves to 
this pursuit, the sooner may we hope for some definite 
Uhd broad well-established results. At present the work 
accomplished, most excellent and praiseworthy though it 
^ belongs rather to the hewing-of-wood and drawing-of- 
water order. The facts are weekly accumulating out of 
the end, a flood of light will unquestionably be 
cast upon the genesis of rocks, and consequently upon 
the earth itself. AU honour, therefore, to 
; the cnthttftlartic Workmen by whom this labour is so 


cheerfully and actively undertaken, and none the less to 
Mr. Rosenbusch for publishing a most useful volume 
which will, no doubt, increase their numbers. 


OUR BOOK SHELF 

Solid Geometry and Conic Sections , with Appendices ok 
Transversals > and Harmonic Division^ for the Use of 
Schools . By J. M, Wilson, M.A. Second Edition. 
(Macmillan and Co., 1873.) 

Elementary Geometry , Books i. ii, iii., following the 
“ Syllabus of Geometry,” prepared by the Geometrical 
Association. By J. M. Wilson, M.A. Third Edition. 
(Same publishers, 1873.) 

The portions of the title-pages we have above given suffi¬ 
ciently indicate the scope of the two works under review 
and the measure of acceptance they have met with. 
As we have already given an account of the former 
work it will not be necessary to give any detailed 
account of it now. It has been considerably im¬ 
proved by the addition of some eighteen pages of new 
matter, consisting of a slight rearrangement of Section I., 
which treats of planes, the addition of a section (IV.) on 
the sphere, which is almost entirely new to the work, and 
some slight changes in the articles on the Ellipse and 
Hyperbola. The result is a close approximation to the 
views we expressed in our previous notice, and the book 
can be recommended as an excellent, if not the only 
English, treatise suited to the requirements of candidates 
for the first B.A. Pass Examination of the London Uni 
versity. Wc point out an obvious slip of inscribed for 
circumscribed circles, on p. 55 ; in the fifth paragraph, p. 
56, all the A’s but one should be accented; the last exer¬ 
cise, on p. 68, is misplaced, and repeated in its proper 
place, as Exercise 29 on p. 71 ; other minor slips can be 
easily corrected. 

The “ Elementary Geometry” is to our mind a vast im¬ 
provement upon the first edition ; the changes arc all, we 
believe, in the right direction. We never took kindly 
to that first edition ; the most confirmed euclidophilist 
must be led by a perusal of this to a more favourable view 
of the aims of anti-cuclidean agitators. Seeing that the 
aim of teachers of both parties, if they are in earnest, 
should be the improvement of geometrical teaching, we 
trust that neither party will lose sight of this high mark 
through intervening clouds of dust raised on irrelevant 
grounds. 

The 4i get-up ” of both books is excellent, the printing 
of the u Elementary Geometry ” most accurate (we have 
detected but one or two slight errors). We wish to add a 
closing remark on this subject of errata: we consider that 
an author is bound to bestow every care in this matter, 
and it is with regret that we find some works of recent 
dato have been brought out, it is reasonable to suppose, 
in such haste to meet a possible demand for them that 
they may be said to teem with mistakes. This entails 
great waste of time and trial of patience upon junior 
students and appears to us unfair treatment. R. T, 


LETTERS TO THE EDITOR 

[7 he Editor does not hold himself responsible for opinions expressed 
by kis correspondents, Ko notice is taken of anonymous 
communications*] 

The Southern Uplands of Scotland 

To the able articles on tin* subject contributed to your pages 
by Prof, Hark ness, I should like to be permitted to make an 
addition. He has referred to some opinions and observations of 
mine, but I am anxious that it should be generally known to 
what an extent the results obtained by the Geological Survey 









Art #*je to the zeal and ability of my colleagues. Thus, Mr. 
.St/'L Jack has the merit of detecting and trac ng the Caradoc 
• basin Of the Leadhills, and of working out the structure of that 
region which lias been of so much service in the subsequent 
progress of the Survey. Mr. John Home has carried the lines 
tar into Galloway, and Mr, IX R. Irvine has traced them across 
a great part of Wigtownshire. Mr, H. Skae has mapped them 
across Dumfries shire into Selkirkshire, while Mr. 13 . N. Reach, 
besides doing excellent service in the west, is now running them 
across the rest of the country towards the sea on the cast. 

Allow me also on the part of my colleagues, as well as for 
myself, to take advantage of this opportunity to thank Prof. 
Hark ness for his most valuable and* welcome papers, and to 
express our gratification that the labours of the Survey should 
have found so courteous an exponent, and one whose knowledge 
of the country which we have mapped is so minute and ex* 
tensive. Arch. Gkikie 

The Huemul 

In Vol. viii. p, 253 of your valuable journal, I find it 
noticed that the Chilian Exploring Expedition has taken a speci¬ 
men of the Huemul, an animal which had altogether been lost 
sight of, and fir sit described by Molina under the name of luptus 
bisulcus. This notice is not correct, as the animal has been de¬ 
scribed already 11151846 by Messrs. Gray and Gervais, in the An- 
nales dtr scient. natur. iii. Ser. Tom, v. page 91, under the name 
of Census chi ten sis, and compared with C. ntttisiensis of 
D’Orbigny, as the species most nearly allied to the lluemul or 
Guemm or Guamol, different names for the same animal in 
different parts of the country. This first description was re¬ 
peated the following year in the “ Historia fisica y Politica de 
Chile/’ Zoology, vol. i. page 159, and accompanied by the figure 
of the animal (pi. 10, and its skull pi. n), from the only 
known specimen of a young male of half-grown size, brought 
to Paris by Mr. Gay,. On the same specimen Mr. Pucheruu 
has founded his description in his valuable monograph of the 
genus CsrvuM, published in the Archives du Museum, vol vi. 
page 965 (1862), and from these two descriptions Mr. A. Warner 
has given a combined extract in his " baug^t-biere,” &c. 
Tom. v. (supplement), page 382, under the same name of 
Cervus chileusis, Meanwhile Dr. ]. E. Gray had described a 
species of deer, received by the Earl of Derby from Chili as 
Cervus ttucoiis (Knn Ws of Nat. Hist. ii. ,Jer. Tom. v. page 324, 
1840, and Proceed. Zool. Soc., 1849, page 64, pi. 12), which 
name he soon changed to Furcifcr Hu<mid (/VunaH chr. iv. 
427)# and at last to Xcucldphus huamel , adding to his first de¬ 
scription new notices, with the figures of the horns of the mule 
(Proceed. Zool. Soc., *S6y, page 496), and the skull of the 
female, ami staling that his Cervus leu cot is is identical with the 
Cervtts chi/cm is of (hay. This exposition proves that the Huemul 
or Gucmul is already a very well known animal, and has by no 
means been overlooked by naturalists. 

A young collector in Buenos Ayres, Mr. Franc Moreno, has 
lately received a pair of these animals from Patagonia, where they 
were caught by the Indian Pehnelches, who live on the wes¬ 
tern toot of tie Cordilleras, near the sources of the riven 
Negro and Colorado. These two specimens have been brought 
to the public Museum, where I have examined them carefully. 
The male is a younc one, witn horns still covered by the skin, and 
only 3 in. long, without branches. I regret that therefore I can 
say nothing about the figure of theaduh’s horns, which arc accord¬ 
ing to the drawing given by my dear friend. Dr, Gray, very like 
that of the roebuck, although the specimen he has figured 
may be regarded as in an abnormal state, from the great difference 
between their two sides. Both sexes of the animal are of 
equal size—3 ft. high on back, and 4* ft. long, the head being 
loin. long, the ears and the neck 7 in. every one, and the body 
3 ft. without the tail, which measures 7in. with its hairs, but 
only 4 in. in the axis. Great naked lachrymal pits are seen below 
the eyes. The fur is of the same quality in each, but very different 
i n the cold and in the warm seasons ; theif both skins are in the 
time of hairing, the female with the prevailing hair of the winter, 
and the male with the prevailing or the summer. Each ha<r is 
not entirely straight, but some are undulated, principally on 
the under half, and this undulated portion ha? a clear 
greyish-brown colour; over this clearer portion comes a broad 
dark-brown or black ring, and the end is clear reddish yellow, 
with a fine blackish tip, generally broken off in old fur. For 
the winter drew the hairs are 2 in. to 24 in. long, and of a less cha¬ 
racteristic colour, being over the whole skin of an undistinguished 


greyish-brown colour: but in the summer dress tlie hairemea* 
sure no more than 1J In. dr 14 in,, and all their colours are cleaner 
and better pronounced. TJmrefore the animal is darker and 
more distinguished in colour in the summer than in the winter* 
The hairs on the face are very short, as are those on the outride of 
the ears, somewhat longer on the legs, but nearly as short on the 
under half part of the extremities. The breast and the tail have 
the longest hairs. Different in colour are the naked nose mid 
upper lip, both entirely black ; the breast is dark blackish-brown, 
the genital region to the tail, with the inside of the hinder 
upper legs being white. The same colour also pervades the inside 
of the ears, which are coated with long haws ; the hoofs are 
black. No tinge of the particular stripe of longer hairs on the 
tarsus of the hinder legs is conspicuous in either sex ; but I 
find, with Dr. Gray, a large tuft of longer hairs on the hock, on 
the inside behind, which makes this part of the legs very thick. 

The animal lives principally in the valleys of the Cordilleras, 
but on both sides, the eastern and the western, and rarely goes 
down to the flat country of the Argentine pampas. Its proper 
range is between 35 0 and 45*. It is well known by the 
Indians, who not only make use of its strong skin for war¬ 
dress, and its meat for food, but also tame young animals, 
using them for domestic employment, like the Guanaco, which 
lives in the same territory, but is much more common, and 
therefore almost the only animal used for hunting by the same 
people. „ 

Buenos Ayres, Sept. 20 Dr. BukmeisteR 

The Diverticulum of the Small Intestine considered as 
a Rudimentary Structure 

I must claim the opportunity of reply to the article which ap¬ 
peared in your number of October 16 (vol, viii p, 509), entitled 
“ On the Appendix Vermiformisand the Evolution Hypothesis,” 
which the writer offers as a commentary on my little paper at the 
recent meeting of the British Association, •* On the Diverticulum 
of the Small Intestine considered as a Rudimentary Structure/* 
The writer seems to have been misled by newspaper reports. 
None of these were furnished by me, or submitted to me before 
publication, and in those which I saw after their publication both 
the anatomy and the argument were grossly and indeed absurdly 
blundered. This applies not only to my paper and remarks, but 
to the remarks made by those who spoke on my paper. It was, 
perhaps, too much to expect newspaj^er reporters not to get. con¬ 
fused among scientific terms, and I may have erred in not having 
the usual abstract of my little paper ready to hand to the reporters. 

Newspaper reports may be passed without notice, but I can¬ 
not allow an article in a scientific periodical to pass in which the 
writer uses such language as the following, with which the article 
in your columns concludes :— 

“ To quote the words of one of the greatest of our physiolo¬ 
gists, it can only bring ignominy on the body of scientific worker* 
it they are supposed to countenance such an argument as that of 
Prof, Struthers, which assumes that because one or two indivi¬ 
duals have died from the impactation of cherry-stones in the ap¬ 
pendix vermiformis, therefore there is no God ! ” 

The “no God ” was certainly not in my paper or in anything 
I have ever written or spoken, ami the accusation is to me so 
offensive that I repudiate it widi indignation. How anyone 
should suppose that the evolution hypothesis implies that there is 
“no God * I am at a loss to understand. I supposed it to be 
well understood that, on the contrary, that great hypothesis 
enables us to rise to higher conceptions, the only question beun? 
the mode of proceeding. * 

As to the scientific argument, it seems hopeless to attempt to 
unravel the confusion into which newspaper reports and tny critic 
have brought it, except by re-stating my argument But this is 
for the most part unnecessary after your publication of my ab¬ 
stract m the number following that in which the article of which I 
complain appeared. It cannot be absolutely proved that the appen¬ 
dix verm iformis is useless, though a survey of the facts in compare 
tive anatomy and development leads to the inference that it is a 
rudimentary structure. But my paper was on the diverticulum, 
the appendix being referred to only collaterally, and more for the 
sake of clearing away the most unncce sary teleology with which 
it has been encrusted, than with the view of resting the argument 
on it. The diverticulum, like the appendix, has glands and mus¬ 
cular layers, secret jog and expelling ; it has villi, actively absorb- 
ing; and it is large, which ihe appendix is not. Vet, notwith¬ 
standing all this elaborate construction aad this activity, who wftl 
maintain that this unclosed bit of the vitelline dueft has been lift 
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. g nd flWPd fa some of tu far we? But one is sometime* met with 
theremark that, if these rudimentary and variable structures are 
useless, they are at any rate not injurious. But is it so ? May 
thily* wad do they, not become injurious under disease or acci¬ 
dent? There is the male mamma, lor instance, which we have 
sometimes occasion to excise for disease. Whatever may he the 
law which regulates the evolution o! the sexual organs, no “use " 
theory can account for the presence of that rudimentary organ. 
But the diverticulum is a possibly injur iotas structure not merely 
as a tissue, but in addition, specially, as forming, if I may use 
the word, a kind of trap, by lodgment or by strangulation. 
Thus we find that we have, whether we will or no, reached the 
conclusion that there arc parts in the animal body which arc 
not only useless but worse than useless because dangerous, 

I do not see any reply to this in my critic's remark that it 
proves too much mr the argument, that, for instance, because 
some people have died from wounds of the scalp, therefore the 
head might be dispenser 1 with. For, however much the head 
may vary among us, it is not a rudimentary structure. No argu¬ 
ment can affect the fact that the diverticulum is not only a 
useless structure, but worse than useless because dangerous. The 
object of putting it thus emphatically is both to establish and to 
call attention to the conclusion that there are such things in animal 
bodies as rudimentary structures, things which are of no use to the 
animal hotly which contains them, and which can be understood 
only by referring to other animal bodies in which they are in full 
play ; and that we must therefore rise to higher conceptions of 
the mode in which these things are regulated. It was carefully 
mated in my paper that the consideration of such parts as the 
diverticulum does not carry us further than to clear away the old 
argument, but that, on taking a survey of rudimentary structures 
generally, we arc led on to the conclusion that the evolution hy¬ 
pothesis is the more probable one in regard to the mode of origin 
of animal bodies. 

The nature of the diverticulum and its sources of danger are 
well known to the readers of Meckel, Monro, Lawrence, Koki- 
tanski, and Cruveilhier. I may be allowed to mention that nearly 
• twenty years ago I published (Etliu. Med. and Surg. Journal, 
April 1854) twenty cases of diverticulum, with a drawing of each. 
In three ot these it was the cause of death, and I referred to some 
other cases in which it caused death as reported by previous 
writers. Anyone in lxmOon who is desirous of seeing a case in 
which it caused death, may do no by looking into the museum of 
$t Bartholomews Hospital. There is, I may mention, a diver¬ 
ticulum, at the usual place, in a subject now being dissected in 
my anatomical rooms. If my critic will come to Aberdeen I 
will show him a large collection of them, and a bo of specimens 
showing the various positions and conditions of the appendix 
vermiform!*, and, indeed, many other interesting rudimentary 
Structures and variations which, I infer, he has not yet seen. 

My critics objection that such discussions are unnecessary, 
that the true theory will ultimately prevail from its own intrinsic 
value, might be urged against all discussion ; and 1 differ from 
him very much if he think# that the question does not require to 
be stirred among and by the teacher® of human anatomy in this 
country. The cause of my little paper, in fact, was my having, 
not long before, heard a teacher of human anatomy, at a similar 
meeting, call in question the whole argument from rudimentary 
structure*. I attributed no importance to my paper Anther 
than that, in bringing forward the diverticulum, it submitted an 
illustration for the argument which does not admit of cavil. 
Aberdeen, Nov. zz John Stuuthrrs 


The Atmospheric Telegraph 

Will you permit one of your subscribers who is interested hi 
the credit of the English telegraphic system, to supplement your 
article of November 27 by a few remarks ? 

The distribution of telegraphic messages by means of air was 
introduced by Mr. Latimer Clark, and had been employed by 
the Electric Telegraph Company long before it was adopted 
either in Berlin or Paris. 

the Tim* article of November 15 deals with the undertaking 
of the Pneumatic Despatch Company for the conveyance of 
parcels ami goods, not messages. The writer incidentally men¬ 
tion* the transmission of messages, but scarcely seems to have 
been aware of the extent of the London message system. 

, u 1 might encumber your valuable space by statistics, I could 
*h«Mr that the pneumatic system of the iWaJ Telegraphs, or even 
Electric Telegraph Company hi the time of the 
their undertaking to the State, will bear comparison, 


both as to extent and efficiency, with that of Paris, effective he 
the latter 

The system is employed in Manchester, Liverpool, Birming¬ 
ham, Glasgow, and Dublin. R. S. Cuixcy 

Engineer-in-chief of Postal Telegraphs 
General Post Office, Nov. 29 


SEATS AT/ON IN THE SPINAL CORD 
HE principle which 1 endeavoured some years 
ago to get recognised as the directive principle 
of research in Nerve Physiology, was that everywhere 
identity of Tissue earned with it identity of physio¬ 
logical Property, and that similarity in the struc¬ 
ture and connections of Organs involved corre¬ 
sponding similarity in Function. Although these 
premisses were almost truisms, the conclusion drawn— 
that all nerve-centres must have a common Property, and 
similar Functions—was too much opposed to the reigning 
doctrine, to find general acceptance. Especially was it 
resisted in its application to the functions of the Spinal 
Cord; and this because of the two hypotheses current, 
namely, that Reflex Action did not involve Sensibility, and 
that the Brain was the sole Organ of the Mind. Following 
in the track so victoriously opened by Pfliigcr, I brought 
forward what seemed to me decisive evidence of the 
sensational and volitional functions of the Spinal Cord ; 
but this evidence has not been generally deemed conclu¬ 
sive by those whose verdict is authoritative. Neither in Ger¬ 
many nor in England have the majority of physiologists 
consented to regard the actions determined by uhe Spinal 
Cord in the absence of the Brain as sensitive actions. 

This is not the place to examine the insufficiency of the 
evidence which is held to exclude sensation from Reflex 
Action, nor to exhibit the irrationality of the conception of 
the Brain as the Organ of Mmd—which, as 1 have else¬ 
where said, is not more acceptable than would be the 
parallel conception of the Heart as the Organ of Life. 
The purpose of the present paper is restricted to the 
examination of the most striking experimental evidence 
against the sensational (unction of the Spinal Cord, which 
to my knowledge has hitherto been advanced. 1 had 
intended reserving the criticism for its appropriate place 
in the “ Problems of Life and Mind/' but an article by 
Mr. Michael Foster which has just appeared our mil of 
Anatomy and Physiology, N ovemb .t), on the Eifeets of rise 
of Temperature on Reflex Action, induces me to bring the 
subject before the readers of Nature, in the hope that 
some of them may re-investigate it and record their results. 

I will merely remark that the microscopic investiga¬ 
tions which have recently been made with greatly in¬ 
creased powers and better methods of preparation, have 
more and more confirmed my assertion of the histological 
identity of Spinal Cord and Brain. On the other hand 
the experiments of Goltz {Funcdoncn dor Net vencentraides 
FraschcSy 1869, p. 128) seem to supply direct evidence 
against the identityof property ; and this evidence cannot 
be ignored, 

Goltz observed that a frog, when place 1 in water the 
temperature of which is slowly raised towards boiling, 
manifests uneasiness as soon as the temperature reaches 
25* C, and becomes more and more agitated as the heat 
increases, vainly struggling to get out, and finally, at 42 0 
C., dies in a state of rigid tetanus. r The evidence of Feel¬ 
ing being thus manifested when the frog has its brain, 
what is the case with a brainless frog? It is absolutely 
the reverse, Quietly the animal sits through all the suc¬ 
cessions of temperature, never once manifesting uneasi¬ 
ness or pain, never once attempting to escape the impend¬ 
ing death. “ The spinal sou) sleeps, perhaps ; it takes no 
heed of the danger. One must waken it. L touch with 
acui the skin of its back in that part which is raised above 
the surface of the water. Swiftly and surely the hind paw 
is brought to bear on it $ and the add on the irritated spot is 
wiped away; then the leg resumes its comfortable position/ 
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The water grows hotter and hotter, but the brainless frog 
hover moves, till, at 56° G, it expires in a state of tetanus. 

This contrast is. assuredly marked enough, and most 
readers will be disposed to admit that if the brainless ani¬ 
mal can endure, without manifesting even uneasiness, 
what in the normal animal produces every sign of intense 
pain, the conclusion that the brainless animal feels no¬ 
thing. and therefore that his Spinal Chord is not a sensa¬ 
tional centre, is irresistible. This conclusion I altogether 
reject. Not that I question the facts, for I have verified 
their accuracy ; and Mr, Foster, who has repeatedly veri¬ 
fied them, only points to the new difficulty which they 
raise, namely, why the brainless frog is not excited to re¬ 
flex action by the stimulus of hot water ? It is, therefore, 
the interpretation of the facts to which attention must be 
drawn ; and to make this complete, let me here note 
counter facts which my experiments presented. 

The brainless frog is not insensible to the heat, unless 
the insensibility be gradually produced. If its foot be 
dipped into the hot water the leg is violently retracted ; 
and if the whole or greater part of the body be immersed, 
the frog struggles vehemently, and rapidly passes into a 
state of tetanus. The difference between the behaviour 
of a normal frog and a brainless frog when suddenly im¬ 
mersed in very hot water is not greater than might rea¬ 
sonably be anticipated between animals uninjured and 
animals with one great sensitive centre removed. 

These facts are substantially confirmed by the facts 
brought forward in Mr. Foster’s paper. He also finds the 
legs of a decapitated frog withdrawn by reflex action, as 
soon as the temperature of the water reaches a little over 
30° C. “ However slowly the water be heated, the feet 
are always withdrawn at a temperature of 35 0 or earlier.” 
But he observes that when the whole body is immersed 
and the water gradually heated, no movement, or only the 
very slightest spasm of the imiscles of the legs takes place. 

The point to which he draws attention is, that whereas 
the stimulus of hot water applied to the foot causes re¬ 
flex action, applied to the wnole leg or the whole body it 
causes none; his explanation is that the depressing 
influence of heat on the Spinal Cord destroys its reflex 
powers. This explanation seems to accord very well with 
all his observations, but is not in accordance with the 
fact mentioned by Goltz of the frog’s wiping away the acid 
which is dropped on its back ; a fact clearly manifesting 
the presence of reflex sensibility. 

It is this fact which 1 should urge against Goltz, and all 
who share his views. It proves, to my mind, that although 
the frog remains motionless in the heated water and shows 
no sign of pain from the stimulus of heat, this is assuredly 
not because Sensibility in general is gone, but simply 
because Sensibility to temperature is gone. It is not 
necessary to refer to the many well-authenticated cases of 
analgesia without anesthesia, of insensibility to pain or 
temperature without insensibility to touch ; 1 will parallel 
Goltz’s case of the brainless frog suffering itself to be 
boiled without moving, by the case of the frog with its 
brain and other nerve centres intact, allowing its legs to 
be burnt to a cinder without moving. In a paper read at 
the Aberdeen Meeting of the British Association, I 
brought forward some experiments on frogs after their 
skins had been wholly or partially removed. (There were 
small patches of skin left on the head wherewith to compare 
the effects of stimuli). These frogs assuredly had not lost 
their Sensibility; they responded, as usual, to any sti¬ 
mulus applied to the patches of skih which remained; 
and as these responses were the responses of animals in 
possession of a brain, no one would explain them away 
as men reflexes. Yet these sensitive frogs allowed their 
flayed limbs to be pinched, pricked, cut, burnt with acids, 
and even burnt to a cinder with the flame of a wax taper, 
yet remained motionless under all these stimuli, though a 
{ouch on the patch of skin would make them wince or 
hop away. 


I did not try the experiment of boiling one of these frog*, 
but who can deny that the insensibility they presented 
with their brains and without their skins, is even greater 
than that presented by brainless frogs with their skins ? 
The point urged is that the frog without its brain is in¬ 
capable of feeling the stimulus of not water, which, when 
the brain is intact, is felt intensely ; and the conclusion 
drawn is that the spinal cord is not a sensational centre. 
But this point is blunted when we find that the frog is 
equally insensible to the heat, when its brain is intact and 
only the skin removed. Ought we to conclude that the 
skin is the sensational centre ? The one conclusion would 
be as logical as the other. 

Mr, Foster, who is only treating of the influence of 
temperature, asks why the sensations and cerebral pro¬ 
cesses are not dulled in the same way as he supposes the 
spinal processes to be dulled by heat ? At The answer/' 
he says, “ is that a less intense sensory impulse is needed 
to call forth a movement of volition, that is, a movement 
carried out by the encephalon, than an ordinary reflex ac¬ 
tion, that is, a movement carried out by the spinal cord 
alone. The water as it is being wanned suggests a move¬ 
ment to the intelligent frog long before it is able to call 
forth an unintelligent reflex action. The very first move¬ 
ment of the frog, the removal of any part of his body out 
of the water, increases the effect of the stimulus ; for the 
return of the limb to the water already warm gives rise to 
a stronger stimulus than contact with the water raised to 
the same temperature while the limb is still in it; and thus 
one movement leads to another and the frog speedily be¬ 
comes violent. It is nearly the same with the brainless 
frog when a movement has for some reason or other been 
started ; only in the observations we have been dealing 
with this initial movement is wanting.” 

Let us compare the energetic movements of the normal 
frog and the absence of movement in the brainless frog, 
with the energetic movements of a waking man in a suf¬ 
focating atmosphere, and the absence of movements In 
the sleeping or stupefied man in the same atmosphere, 
and all the phenomena are clear. The waking man 
and normal frog arc alert and alarmed. The sleeping 
man and brainless frog remain motionless. Instead of 
our being surprised at the brainless frog manifesting so 
little Sensibility when the gradually-increasing heat is 
threatening its existence, we ought to be surprised at its 
manifesting so much Sensibility as a thousand experi¬ 
ments disclose ; especially when we see that if the heat 
be suddenly applied the Sensibility is manifested os 
equally energetic in normal and in mutilated frogs. 

In conclusion, let it be observed that unnecessary ob¬ 
stacles are thrown in the way of rational interpretation 
when connotative terms such as Spinal Soul (Rucken* 
markseelc) are adopted. It is one thing to assign a general 
physiological Property, such as Sensibility, to the nervous 
centres; another thing to assign a term which is the ab¬ 
stract expression of the connexus of sensibilities, to any 
one centre. In saying that the Spinal Cord is a seat of 
sensation, it is not meant that it is the seat, nor that the 
sensations are specifically like the sensations of colour, Of 
sound, of taste, of smell; but they are as like these as 
each of these is like the other, 

Gkorok Henrv Lewr$ 


THE ARTISTIC REPRESENTATION OP 
NATURE* 

THE late autumn of every year introduces to the public 
, a large supply of gorgeous volumes, “/got^up ” in 
lavish fashion with handsome plates and lightly-written 
letter-press, which are generally spoken of as Christmas 
Books, and are intended to be the means for the material 
expression of the geotrous feelings which that season Is 

t Wl?* °S Animal*/' IUu*trat«d by Dftsigiuby 

J. Wolf. (MacmiU*% r T f 
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supposed to evoke. The work to which we wish to call against doe, of lion against deer, of wolf against boar, 
attention is not intended to be cme of these, though which are contained in the same volume with it. The 
Its exterior appearance might, at first sight, be thought to siesta of the jaguar (plate ix.) and the bath of the large 
warrant the supposition. It is a special work brought pachyderms, elephants and hippopotami (plate x.), are two 
Out under special circumstances, and, as we are told in the of the most striking drawings in this volume, the former 
preface, the plates have been engraved for nearly seven especially we think inimitably excellent. There is an 
years* We refer to it, and shall speak of some of the idyllic completeness in the representation of the largest 
pictures in detail, as showing the service which Art can of the American cats taking its ease during the midday 
render to Science by a faithful representation of Nature, heat on the branches which overhang the river. Without 
The more scientific Art is, the more successful and the more going into further detail concerning the separate plates, 
impressive she will be ; only by a thoroughly scientific which require to be seen to be appreciated, we would 
study of his subject and its surroundings can an artist mention one more, Catching a Tartar (plate xviii.), the 
hope to achieve complete success. most sensational in the series, very forcibly drawn, 

The book derives a special, though a painful inte- the dead or dying owl’s wings have lost their motive 
rest, from the fact that it contains the last series of illus- power, but in their outstretched hugeness serve to break 
trations winch will be drawtx by a highly-talented German the rapidity of the descent and save the weasel, whose 
artist—Mr. Wolf—the previous productions of whose penc 1 “ cunning has proved more than a match for the strength 

are 8p well known to all who find ple^ure in the^study of the more powerful” bird. 

of this animal world. The volume is illustrated by We speak in a somewhat popular strain of Mr. Wolf's 
twenty plates, beautifully engraved by Messrs. J. W. work, not with any intention of treating it as one of the 
and Whymper, each of which depicts some stirring hastily concocted products of the winter season, which, as 
scene in the life of “our four-footed friends,” or puts be- we have said, it is not meant to be. but rather frorn^ a 
fore us some picture of the life of birds, some of them belief that it will appeal to those who, without a special 
representing in a terribly graphic manner the struggles scientific or zoological training, have yet a genuine love of 
which pervade the existence of beasts, and render its contemplating the varied phases of life in beast and bird, 
tenure so precarious. Witness the subject of plate iii.— who believe with Coleridge, that 
one of the most powerful in the whole series—-the death- "He prayeth well who loveih well 

grip of the crocodile’s cruel jaws upon the handsome head Both man and bird and beast,’* 

of the tiger drawn slowly and rcsistingly beneath the and to such as these we can say that this volume is of no 
stream where the conqueror will make his banquet. There common sort; the pictures are such as stir the imagtna- 
is no one who would not feel, in gazing at this picture, a tion and please the taste, while, as justly remarked by 
strong sympathy with that most splendid of the feline Mr. Whymper in his preface, their value is greatly en- 
tribeln this his death-agony. We do not select this plate hanced by the ^ power of delineating specific characters ” 
as superior in draughtmanship to its fellows ; they are which is displayed. 

all <rf the same high order ot merit, though some natu- We must not omit to mention, in connection with Mr. 
rally arrest the attention more forcibly than others, in Wolfs plates, the letterpress which accompanies them, and 
proportion as the feelings which connect man gud animal which is from the pen of Mr. Daniel G. Elliot, of the United 
with his fellow-animals find fuller expression with regard States. It is, of course, in this case subservient to the 
to the nobler and higher specimens of animal life. drawings which it interprets. In bis outspoken preface, 

And here we would say that pictures like these—not mere to which we have already referred, Mr. Whymper tells 
passive delineations of the outward shapes, but illustra- U s that Mr. Elliot has laid aside the scientific treatment 
tion* of the habits of wild animals—have an instructive of his subject, for which he is fully capable, as bearing in 
a »4 suggestive fflue. They are pictures Which set one nrind that “ the book is intended for the general public, 
thinking* Thar# if a dramatic reality about them which and not for a class*" Our American cousins are always 

leads the mM ipto the by-paths of contemplation masters of the art of depicting in animated and pic¬ 

as ho still outline psh—tbey irresistibly compel us to com- turesque fashion ah that is of interest in life and action, 
pare with ourselves these denizens of the forest and the whether in man or in beast; and Mr. Elliot has not 

prairie, of the river and the sea. We seem at once to be fmted in the task set before him ; he has steered clear of 

impressed with the consefousness of their irresponsibility, fulsomeness, and cannot be accused of padding; his 
of their independence of ethical restraints, obeying writing is instructive with respect to the habits of ani- 
as fhey do but ope law-Hthe law of ti^r kind—which mate, and is %Qt of that ejaculatory kind which too often 
incidentally leads them to the destruction of other kinds accompanies pictures and seeks to impress the character 
inferior to their own* The h&lf-taman looking ape does of eloquence %y a copious interlarding of interjections, 
not allow us to predicate the conception of morality of We can give in one quotation a fair example of his por 
any of fc* action!; the care of ## ypuag which it evinces is tion of the work. Speaking of the gorilla he says In 

« bi#on of the inatjnm of aetf-preservation which the pathless tracts of those ancienj woods, distant even 
U dpecifS of higher animal forms; it is from the primitive abodes of hardly less savage men, in 
realise that the gap Between man and monkey company with the fterce inmates of the jungle, the gorilla 
less than a $0- of kind* Many dwells, surrounded by his family. Peacefully they pass 

turn# are suggested >y a sympathetic survey Of the day. seeing lie various fruits that in many a cluster 
t*d dtewtog* W the*e, but we w>ft not weary hang fmn the toft# trees, paying generally but little at- 
wttb subjective ttor^sions, which tyuugt dwte*- tentftm to what Is passing below them. But if any un- 
ftfk W? iodiyjidSsals who indulge in these usuMwipd stwneis of the woods, or a stjrsnge 

W« are only eager impress the «#rior% form bo $m ap|#foaching their vicinity, then the females, 
tard of delineations of active life apn habits bearing their young clinging fast to them, flee away into 

•m : mm iwwwitwritww *!« mm#*'m tm- Aim ° { tbe v«ie m father 

>4 %l Wm&M’.'' , ; ' pud w#lr w emmuty, fvtegfM'tomMlf 

If jStf* Ig Jb« rapidly from tree w tree, tearing **jj£ 

iffpofil object*of th2r ftsnfand SeforHmitatfeg 'the net in their 
humy beamy about this representation of the osprey’s speedy flight, satisfies himself in regard to its presence, 
haunt, which at once arrests the attention and forms and then with many a hideous grimace, and short hoarse 
a_*tcontrast with the depictions of the more call, demands to know, in impatient tone, Who comes 
«wa#'. warfare of species against species, of panther here?" 
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ON the science of weighing and 

MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 

IX, 

I N the comparison of standard weights, the difficulty 
and risk of error in determining the weight of air dis¬ 
placed by them is to be avoided by weighing them not in 
■air, but in a vacuum* Two methods are employed for 
this kind of weighing. 

In the first and simplest method, when an ordinary 
balance of precision is used, each standard weight is 
placed in an exhausted receiver just large enough to hold j 


it, and is weighed separately against a counterpoise by 
Bor da’s method* Sensible discordances have, however, 
been found in the results of this method of weighing in 
exhausted receivers, which render its use inexpedient 
when scientific accuracy is required. These discord¬ 
ances are perhaps attributable to a small quantity of air 
being present in the receiver during the weighings, the 
amount of which cannot be accurately determined. An¬ 
other probable cause is a change in the temperature and 
atmospheric pressure affecting the balance itself and the 
weights in the pans during the long time necessarily 
occupied in the whole process of this method of weighing. 
Indeed it may be generally stated as a rule that the risk 
of discordances in the results of weighings is in proportion 



to the time occupied in the operation. Such discord- 
ances are not found when the weighings are made by the 
second method, when a vacuum balance is used, that is to 
say, when the balance case itself is made an exhausted 
receiver, 

A vacuum balance has been constructed at Paris by 
ftt Dtleuil, and is now used at the Conservatoire des 
Ani te&bmers, consisting of a balance of the best con* 
attucrian piaoea hx a very strong cast4ron case that can 
'?5»‘made'perfectly air-tight This case baa four circular 
opemn£s ito givwg admittance and light to the Inside, 
ipj&fc ,**#-closed'■vrith. ftronff glass coven. It has a 
■,''■ * * Cotefiitiwd from p. 40. 


stuffing box for the handle of the lever by which the 
balance is put in action and arrested. This balance has 
been found to give very accurate results of weighing in a 
vacuum. But the comparison of standard weights in this 
vacuum balance takes a considerable time from the ne¬ 
cessity of opening the case and re-establishing a va¬ 
cuum at least ft second time in order to change the 
weights iq the pans even when Borda’s method is used; 
and occasionally this must be done again if a small 
additional balance weight is required to be placed in 
either pan, in order to obtain a sufficiently approximate 
equilibrium, so that the pointer may not exceed the limits 
of the index scale* 
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Some improvements on Deleu il’s vacuum balance have 
beeh designed by Prof, W. H, Miller, and have been practi- 
catty earned out in a vacuum balance constructed by Mr. 
Oertling for the Standards Department. The balance 
case consists of a strong brass frame cast in one piece, 
with a rectangular base, two sides, and an arched top. 
Two solid glass plates, each ijjin. thick, form the front 
and back of the case, being clamped to plane surfaces of 
the brass frame, and made air-tight by interposing thin 
india-rubber. They are thus removable when required, 
for instance, when any alteration is needed in the balance. 
There is a circular opening 4| in. in diameter, on each 
side of the brass frame, similar to those on DeleuiPs 
balance, to which glass covers are fitted. There is no 
stuffing-box, but when the Standard weights to be com¬ 
pared are placed in the pans, and the balance case 
exhausted, contrivances arc arranged for putting the 
balance in action and arresting it, for adding any balance 
weights to either pan and removing them, and for inter¬ 
changing the pans and weighs fry transferring them to 
the other end of the beam, ffrjjout any disturbance of 
the vacuum, or necessity of opening the case. 

These arrangements enable fhe weighings to be made 
by Gauss's method of alternation. The balance case is 
firmly placed upon a strong mahogany stand. Twp iron 
tubes are fixed underneath and opening into the balance 
case. They rest in iron cupji containing a sufficient 
quantity of mercury. Wtftyin pach tube is a steel rod 
rising to the required height Ipwde the balance case, and 
having at the top an arm of convenient form. By means 
of a simple lever handle outside the tube, either rod can 
be lifted about an inch, and fr; can also be turned round. 
By this rotary motion, when ffie left-hand rod is in its 
normal position, it acts upon t$ro bevelled wheels, and 
thus lowers the supp^m? of the beam and puts 

the balance in action ; and fryReversing the motion, the 
action is stopped. By Raising either rod to nearly its fall 
height, it can be made to take up one of several small 
balance weights riding pp a little rail fixed to the pillar of 
the balance, and transfer it to a similar rail at the top of 
the pan, or to transfer it back again. Again by raising 
either steel rod to an intermediate height, and turning its 
arm under the arched rp/is of one of the pans, and then 
raising it a little, the pan and weight can be lifted off the 
hook of the beam and transposed to a small carriage 
standing upon a railroad pear and parallel to the front of 
the balance-case. In a similar way thp pther pan and 
weight can be transferred to’ a second carriage at the 
back of the case. By means of a cord and pulleys, one 
of which is upon the rigtp-hand steel rod and can thus be 
turned round with the hand, the two carriages can be 
moved to the other ends of the case, and then each pan 
with its weight can be attached to the hook at the other 
end of the beam. Jpg desired results are all thus 
attained, and the whole #c|ion of the balance is open to 
view. 

The construction of thif pew vacuum balance may be 
seen from Fig. 19. 

The balance itself is similar in construction to the other 
Standard balances made by Mr. Oertling. It is con- 
structed to weigh a kilogram in each pan. There are 
two Standard thermometers inside the case, one fixed to 
each pillar, and adjustable as to height, so that its bulb 
may be on the same level as the centre of gravity of the 
weight, A mercurial gauge is fixed between the pillars, 
and there is the same arrangement of three tubes and , 
stopcocks communicating with air-pumps and with a 
mano* barometer, as in Deleuirs vacuum balance. Two 
glass vessels containing chloride of calcium, are also intro¬ 
duced for absorbing any moisture in the balance case. 

There are two ways of comparing and verifying standard 
measures of capacity. The first and most accurate, as 
well as scientific method, is by weighing their contents of 
distilled water; the second method; which is simpler and 


more ordinarily used, consists in comparing the measure of 
water contained in them,’ with the contents of a verified 
standard measure. 

In weighing the contents of distilled water contained in 
a standard measure, when quite full to the brim, and With 
the surface of the water made accurately level by a disc 
of plate glass slid over it, Borda's method of weighing is 
employed. The measure with its disc is placed empty in 
one of the pans of the balance, and is accurately counter¬ 
poised. A verified standard weight equal to the legal 
weight of water contained in the measure is then added 
to the pan containing the measure and disc, and is accu¬ 
rately counterpoised, and a sufficient number of weighings 
is taken until the mean resting-point of the balance is 
determined and noted. The standard weight is then 
removed. The measure is exactly filled with distilled 
water, and its temperature, together with the reading 
of the barometer noted. Any difference in the actual 
temperature and barometric pressure from the normal 
temperature and pressure is to be compensated by equi¬ 
valent weights placed either in the measure pan or weight 
pan as required. If an equipoise is not now obtained, addi¬ 
tional weights are placed in the pan until an equilibrium 
is produced, and any difference from the normal cor¬ 
recting weight for temperature and barometric pressure 



Fig. 5k><— Field of Micrometer of Microscope. 

either plus or minus, shows the error of the measure in 
relation to its legal weight of water at the standard 
temperature and barometric pressure. 

For ascertaining the exact amount of the proper cor¬ 
rections for temperature and barometric pressure, authori¬ 
tative tables are computed both for Imperial and for 
Metric Measures. Such tables will be found Jn the 
Papers appended to the Filth Report of the Standards 
Commission, published in 1871 fpp. Si, j 93 , and 106). 
and to the Sixth Annual Report of the Warden of the 
Standards, published in 1872 (pp, 49 and 51). 

With regard to comparing instruments for standard 
measures of length, their construction has necessarily 
varied according to the form of the standard measure. 
As has been already stated, the earlier scientific standards 
of length were defined by two points, and all eompiri- 
sons were made by means of a beam compass. 

The introduction % Mr* Troughton of the use of 
the micrometer microscope was a great step in ad¬ 
vance towards the attainment of sdentific ^wacy 
in the comparison of our standard measures of length, ’ 
It enabled optical observations to be made without 
mjunous contact to the defining points or hmSTS 
thus without interference 
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measures. Several description* of comparing appa- 
ratus with micrometer microscopes have been con¬ 
structed at various times, but all are made upon the 
state principle* The microscope is fixed in a vertical 
position, and is provided with a spirit level and with 
Screws for accurate levelling and focal adjustment. The 
deling marks of the two standard measures to be com¬ 
pared* are brought successively under it, their height 
Being adjusted to the focal distance of the microscope. 
Any difference of length between the defining marks of 
the two measures is read off from the graduated head of 
the micrometer. This part of the apparatus consists of an 
endless screw with the very finest threads, having a large 
head divided into ioo parts. The screw is placed in a 
horizontal position, and when turned carries with it a nut 
moving in horizontal guides, together with an open frame, 
which has cobweb lines stretched across it. Two of these 
lines (b b Fig. 20) cross each other at equal angles to the 
axis of the screw, and so that a line bisecting them is 
normal to its axis. Two other lines (c c) are placed nearly 
close, and parallel to each other and normal to the 
axis of the screw; and there are two longitudinal lines 
(d d) parallel to the axis of the screw, by means of which 
this axis is made parallel to the axis of the measure 
under observation. When turning the screw, the number 
of revolutions is read off by the aid of a pointer from a 
rack (a) placed at the edge of the open frame and parallel 
to the screw, whilst the number of divisions in one revolu¬ 
tion is read off on the graduated head of the screw, from a 
fixed line marked on the upper surface of the microscope. 
Looking through the cye-piecc of the microscope at 
the magnified first ten hundredths of the inch 36—37 
marked on the subdivided standard yard of the Standards 1 
Department (here inverted), the field of the microscope is 
seen as represented in Fig. 20. 

In this figure the cross lines are used for observation, 
and are seen adjusted to the 0*03 in. line. The pointer 
at the rack shows the screw to be turned between one and 
two revolutions from the middle of the field. 

All micrometer microscopes used for the comparison of 
Standard measures of length are constructed upon the 
principle thus described. But there are various kinds of 
arrangements for supporting the standard measures in a 
proper position, and for more conveniently bringing their 
defining marks under the microscopes. Under one of the 
arrangements, a single micrometer microscope is used, 
and fixed over the supporting apparatus, which, for the 
purpose of comparison, has both a transversal and a 
longitudinal displacement 

1 r The two standard measures (denoted as A and B) being 
' placed with their axes exactly parallel, and their defining 
marks as nearly as possible in the same line normal to 
the axes, the left-hand defining mark of A is brought 
under the microscope, and the position of the micrometer 
read off on the index scale and noted. By the transver¬ 
sal displacement, the left-hand defining mark of B is next 
brought under the microscope, and the reading of the 
index scale noted. The two measuring bars are then 
moved their whole length by longitudinal displacement, 
and the right-hand defining marks of A and B suc¬ 
cessively read off and noted, thus affording the means 
Of ascertaining the difference of length of the two stan¬ 
dard measures. The temperature of the bars at the 
beginning and end of the observations must be deter¬ 
mined by thermometers, and the mean temperature noted, 
tad allowance must be made by computation for any dif- 
ference of length arising from unequal expansion or con¬ 
traction Of the two bars, when this temperature differs 
From the standard temperature. For this purpose it is 
absolutely necessary that the coefficient of expansion of 
, each atandard bar must be previously determined. 

This method of comparing with a single microscope is 
“id in France, but not in England, where the risk of 
^ arita^lratn the longitudinal movement of the bars 


is avoided by using two microscopes, and only a trans¬ 
versal displacement of die bars during the observations, 
although there are also means of longitudinal displace¬ 
ment Tor the purposes of adjustment. The objection 
raised against the use of two microscopes, that the dis¬ 
tance between them may vary during the period of ob 1 
servation by the expansion or contraction from alteration 
of temperature of the material which unites them, is ob¬ 
viated by fixing them firmly and independently upon a 
solid stone support. 

PLacing measuring bars directly upon a plane support is 
objectionable. It has been proved that there is a risk of 
discordances in comparisons being caused by almost un- 
discoverable inequalities in planed surfaces, as well as by a 
difference of temperature m the plane surface and the 
under surface of the measuring bar, when thus placed. 
To guard against this risk, the bars are supported 
upon rollers, and the measuring bars ought to be stiff 
enough to bear to be supported upon a few points at which 
rollers can be conveniently applied. For a short bar two 
rollers are sufficient; for a longer bar more supports are 
required. The standard yard bars are supported upon 
eight rollers, and it is always requisite that each support 
should exert the same vertical pressure upwards, in order 
that the interval between two points upon the surface of 
the bar may not be altered by the flexure. This object 
is attained by a proper arrangement of levers ; and it is 
easily seen that an arrangement of levers by which equal 
pressure upwards may be exerted at four or eight points is 
very simple. Each bar rests upon two brass lever-frames. 

It has been shown by the Astronomer Royal, in his 
paper printed in the Royal Astronomical Society's 
Memoirs, vol. xv., that the value of the intervals (supposed 
equal) which ought to exist between different supports of 
a bar, each support exerting the same vertical pressure 
upwards, is as follows : n being the number of supports, 
the resulting intervals of supports is 

length of bar 

~ 0 . 

In order to ascertain with scientific precision how far 
the results of comparisons of standards obtained by the 
use of weighing and measuring instruments are to be 
depended upon for their accuracy, a calculation is to be 
made of the probable error of every such result, whether 
it be the result of a single comparison, or the mean result 
of any number of comparisons. And when other elements 
are to be taken into account, it is necessary that the 
probable error of each computation should be determined 
and allowed for before the final results of comparison can 
be determined and allowed for. 

The mode generally adopted for calculating the probable 
error is based upon the method of least squares, and is 
fully stated by the Astronomer Royal, in his “ Theory of 
Errors of Observation, 1 ' pp. 44-7. 

H. W. Chisholm 


EARTH-SCULPTURE * 

II. 

Y OU are aware that the revival of the half-forgotten 
doctrines of the early Scottish School of Geology has 
not been without vehement protest on the part of the 
older geologists, who have been inclined to treat them 
rather as novelties and departures from the older and 
purer faith. No one resisted them more determinedly 
than my much-missed friend and benefactor, the late Sir 
Roderick Murchison. He looked with regret, and even, 
perhaps, sometimes with a little $larm, upon their ad¬ 
vance, and to the last he battled against them. He was, 
indeed, in this country the leader of his party, which has 
been called the “ Convubionist School,” and his death 

* Opening Address to the Edinburgh Geological Society, by Prof. GeUdo 
F. R. S. (continued from p. 5*). 
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has.doubtiess, been a severe blow to that school, as it has 
been a loss to all who admired a straightforward, cour¬ 
teous, and undaunted antagonist. 

Other members of the party have, however, in more or 
Jess direct ways, lifted up their voices of protest. I 
select this evening one of these antagonists, partly because 
he has spoken more and more energetically than any 
other, and partly because a good deal of his speaking has 
been directed against myself. And here 1 am sorry that I 
must begin by a reference to a matter of personal history. 
In the summer of 1865 1 published a little volume, now 
out of print, on “ The Scenery of Scotland, viewed in 
connection with its Physical Geology.” The object of 
that work was to show how completely the Huttonian 
doctrine of earth-sculpture was borne out by the moun¬ 
tains and valleys of the northern part of this island. J 
distinctly disclaimed any novelty or originality on my 
own part in the broad doctrine which I tried to enforce. 
My veneration for Hutton and Playfair had been from 
boyhood profound ; again and again in the pages of my 
book I quoted them, and spoke of them as the founders 
of the school to which I professed myself a loyal adhe¬ 
rent, and in which I could boast such friends and col¬ 
leagues as Jukes and Ramsay. 

1 was well aware, and stated in the preface, that the 
views to which 1 had been led “ ran counter to what are 
still the prevailing impressions on this subject,” and that 
I was prepared to find them disputed, or thrown aside. 
Convinced, however, of their essential truth, I looked 
forward to a time when what might then be regarded as 
mere dreaming would be established as a recognised part 
of the groundwork of geology. The views put forward 
in the volume met, indeed, with an amount of general 
acceptance which 1 could hardly have anticipated. But 
at length the expected opposition made its appearance. 

On February 3, 1868, his Grace the Duke of Argyll 
read to the Geological Society of London a paper, en¬ 
titled “On the Physical Geography of Argvleshire, in 
connection with its geological structure,” Although that 
title was chosen, the paper proved really to be from be¬ 
ginning to end a criticism of my little book, which, in¬ 
deed, the author candidly acknowledged to have served 
him as “ the best text he could find.” 

To that paper 1 made no reply. It seemed to me that 
the noble author had failed to perceive the bearing of the 
whole argument from geological waste, as proved by 
geological structure. His objections being already, in my 
opinion, anticipated in the book which had called them 
forth, I did not see how I could make my case plainer by 
any amount of additional argument. But further, his 
Grace had begun his communication with a sentence in 
which he stated that the views set forth by me u seemed 
to be gaining ground with the younger school of geolo¬ 
gists,”—fatal admission, as it occurred to me, for I felt 
that what was called the younger school must eventually 
take the place of that which styled itself the older, anti 
that if it remained true to its belief, the views which were 
now called in question would carry the day without any 
battling of mine. Every month shows more fully the 
justice of this anticipation. 

I was content to let the matter rest ; nor would I recur 
to it now, but for the following reasons. Since that time 
the Duke of Argyll has become President of the Geolo¬ 
gical Society of London. In his recent address, and in a 
separate communication to the Society, he has returned 
to the subject of the origin of the present features of the 
land, referring to his former paper as “ an argument which 
had not been met by any answer in detail,” and adhering, 
therefore, to the views there expressed. As to the non- 
appearance of any “ answer in detail ” from myself, I can 
give no other explanation than that I considered my little 
book sufficiently detailed for its purpose, and believed 
that it already anticipated and answered the argument of 
my opponent. That is still my belief. 


But a broad challenge addmsed to the general hody ef 
geologists by the President in the official Address which 
he annually gives to the Society and the world, is not the 
same thing as a criticism from one member of the Society 
upon the work of another member. In the interests of 
science, therefore, it seems to me that some protest is 
now called for against doctrines promulgated at this late 
date in the century from so high and honourable position 
as the Chair of the Geological Society of London ; 
and as 1 have been especially singled out for attack* it 
appears to me to'be only an act of duty to vindicate, not 
my own position merely, but the reputation of that 
“ younger school ” which is accused of seeking to pervert 
the geological mind from the ancient and true creed. If 
these doctrines maintained by the President were to be¬ 
come generally diffused, which, happily, is now impossible* 
they would suffice to paralyse research in one important 
branch of the science; for, as far as relates to the history 
of the configuration of the land, they would assuredly 
bring down upon us again the pre-HOttoman darkness. 

No one whom the Geological Society of London has 
chosen as its President can fail to command the respectful 
attention of geologists all over the world. And while I 
gladly acknowledge this right, 1 would also express the 
gratification which is widespread among the brethren of 
the hammer in this country that the Duke of Argyll, m 
the midst of so many and so onerous, as well as honour¬ 
able duties, should find time to take a lively and active 
interest in the progress of geology, I admire, too, the 
vigour with which he wields his pen, and the boldness 
with which he gives his judgment among disputed ques¬ 
tions. He has once more thrown down his geological 
gauntlet, and if i venture to take it up, and accept his 
battle, it is in the full consciousness of the presence of an 
adversary who, while dealing hard blows himself, will 
take in good part such buffets as the fortunes of war may 
bring to him. 

I have already alluded to the natural impression that 
when we look at a region of rough mountains formed out 
of hardened and contorted rocks, we behold m the exier- 
nal outlines the direct results of the subterranean force 
by which the rocks were altered and crumpled. This 
obvious inference is far older than the days of geological 
inquiry. But surely its mere obviousness is no argument 
for its truth, any more than the rising and setting of the 
sun prove the earth to be the centre of the universe. In 
the volume already referred to I spoke of it as “ dealing 
with that dreamland of conjecture and speculation lying 
far beyond the pathways of science, where one has no 
need of facts for either the foundation or superstructure 
of his theory. It thus requires no scientific knowledge or - 
training ; it can be appreciated by all, and may be applied 
to the history of a mountain chain by one to whom the 
very name of geology is unknown.” But to recognise 
that this common and instinctive notion is yet a mislead¬ 
ing one, requires an acquaintance with geological structure 
which comparatively few have an opportunity of obtain^ 
ing, and which appears to be not always readily acquired 
at second-hand. I have watched the current geological 
literature on this question during the last decenni unhand 
the result has been to convince me that the notion, or 
rather the prejudice which I am combating, is in some 
minds so deeply rooted that it cannot be got rid of by the 
reading of any number of books or treatises, and, of 
course, still less by the writing of them. Simple as may ; 
be the statement of the leading principles and facts 
relative to that waste of the earths surface to which the 
term Denudation is applied, there is yet, 1 firmly believe, - : 
no part of geology more difficult adequately to realise. 

So striking are the difference and contrast between the 
magnitude of the results adduced and the apparent in rig- 
nificance and impotence of the forces which aw alleged V 
to have produced them, that the mind not unnaturally 
hesitates to associate the one with the other in the - 



NATURE 



tiOtadf cause arid effect And vet it is only in proportion 
$s one is enabled to master this subject that he is pre- 
pi^ far less to discuss the origin of the 

present contours of the land. 

fh the volume which the Duke of Argyll has singled 
Out to bear the brum of his attack, I carefully stated at 
the commencement that I proposed to consider the prob¬ 
lem only “in so far as it relates to the history of the 
scenery of Scotland.” I laid down no universal law or 
dogma by which the hills and valleys of every other part 
of the world were to be explained, I knew the mountains 
and glens of Scotland ; I had wandered over them and 
studied them from boyhood ; trained in the severe and 
laborious school of the Geological Survey, 1 had mapped 
many hundreds of square miles of their surface, across 
some of the most complicated pieces of geological struc¬ 
ture in the kingdom. It was not, therefore, in any spirit 
of rashness, or novelty, or dogmatism, but with the grow¬ 
ing convictions of many years of experience and in the 
belief that a service to the cause of geological inquiry in 
this country could be done, that I ventured to launch my 
little book upon the world. 1 was well aware that other 
regions exhibited features not seen here, and that for these 
other explanations might require to be found. But it was 
then no part of my subject to travel beyond my own 
domain. When the principles for which, in common with 
my able colleagues in the Survey, 1 contended were firmly 
established in relation to the scenery of this country, it 
would then be time to consider how far they were applic¬ 
able elsewhere. That they would be found to be not 
merely of local but of wide general import I then held to 
be probable, and I now know to be profoundly true. 

One main object of my chapters was to show how the 
present hills and valleys of Scotland had come into ex¬ 
istence gradually, one by one, during an enormously pro¬ 
tracted period of geological waste in the manner to which 
I have already referred this evening. I adduced copious 
proofs front all parts of the kingdom in support of this 
view, similar proofs having been already triumphantly ac¬ 
cumulated by Mr. Jukes in Ireland, and by Prof. Ramsay 
and others in England. 

Far from ignoring the influence of geological structure 
upon external form, I might even have been charged with 
having brought forward a needlessly ample accumulation 
of evidence to show how constantly "the resulting contours 
Xtf the country have been determined by the arrangement 
Of the racks. I showed how ancient, in a geological 
Sense, the denudation of the country had been, and how 
thoroughly it had done its work upon the surface, no 
matter whether the rocks had been originally formed as 
mere soft mud or had been once in actual fusion. I dwelt 
on the remarkable )act that as a rule the valley* do not run 
along lines of fracture, and quoted in support of this 
assertion the published maps of the Geological Survey 
of the three kingdoms. To these and similar statements 
of sober fact which are now part of the common stock of 
geological knowledge, his Grace opposes such phrases as 
these : “ The factr assumed are, in my opinion, to a large 
extent purely hypothetical” “This assertion is erroneous,” 
41 extravagant demands,” " inventions and imaginations,” 
and so on. 

{To be continued?) 


ophthalmoscope) for exact measurement and for medical exami¬ 
nation of the eye, and other important subjects, and have been 
generally recognised as giving real additions to our knowledge.” 
A Royal Medal was awarded to Profb Allman, F.R.S,, i4 for his 
numerous zoological investigations, and more especially for his 
work upon the Ttjbularian Hydro ids. The subject of these 
labours is one upon which few persons ore qualified to enter j 
and the Council are impressed w ith the delicacy of the work and 
the value of the scientific results." A Royal medal was awardep 
to Professor U. E. Roscoe, F.R.S,, of Owens College, Man¬ 
chester, for his various Chemical Re&eirches, more especially 
for his investigations at the Chemical Action of Light, and of 
the Combinations of Vanadium.” Dr. Joseph Dalton Hooker, 
CB , was elected President of the Society. 

The alleged reply of the Government on the subject of an 
Arctic Expedition as reported in the daily papers {Daily 
Tde^raph and Tall Mali Gazette) is calculated to convey a very 
erroneous impression. Mr. Gladstone has requested that he 
may be furnished, in writing, with the reasons for the despatch 
of an Arctic Expedition, bet ore receiving a deputation on the 
subject. Those reasons, which we believe to be quite con¬ 
clusive as showing the propriety of despatching an expedition 
next year, will at once be furnished to the Prime Minister. 

Prof. A. \V. Williamson has been elected a Correspondent 
of the French Academy. 

The Duke of Northumberland has been unanimously elected 
President of the Royal Institution, in succession to the late Sir 
Henry 1 Jo] land. 

The probable arrangements for the Friday Evening Meetings 
of the Royal Institution before Easter 1874, are as follows :— 
Jnn, 16 : The Acoustic Transparency ami Opacity of the Atmo¬ 
sphere, by Prof. Tyndall, K.R.S. Jan. 23; Recent Discoveries 
in Mechanical Conversion of Motion, by Prof. Sylvester, F.R.S, 
Jan. 30 ; Weber and hi* Times, by Sir Julius Benedict. Feb, 6 : 
The Heart and the Spbvgmograph, by Alfred II. Garrod, Fel¬ 
low of St. Johns College, Cambridge. Feb. 13 : The Oppo¬ 
nents of Shakespeare, by Dr. Doran, F. S.A. Feb. 20 : The 
Autotype and other Photographic Process and Discoveries, by 
Vernon Heath. Feb. 27 : Men of Science, their Nature and 
Nurture, by Francis Gallon, F.R.S. March 6 : Venus’s Fly-trap, 
by Dr. j. S. Em don-Sanderson, F.R.S. March 13: Graphic 
Representations of Musical Sounds, by M. Cornu. March 20 ; 
The Temperature of the Atlantic, by Dr. W. B. Carpenter, 
F.R.S*, Registrar Uuiv. Loud. March 27 : The Physical His¬ 
tory of the Rhine, by Prof. A. 0 . Knmsay, F.R.S,, Director of 
the Geological Survey of Great Britain. 

Sir Samuel Baker has quite recovered from Ins iccent in¬ 
disposition, and will on Monday next address the Royal Geo¬ 
graphical Society upon hia adventures in Africa. 

We regret to announce the death of M. De La Rive at Mar¬ 
seilles on Nov. 27, on his way to Cannes. He.had had an 
apoplectic fit about a fortnight previously, from which he seemed 
to be slowly recovering, though greatly shattered in intellect. 


NOTES 

T*« annual meeting of the Fellows of the Royal Society was 
held on Tuesday at Burlington House. The retiring President, 
Sir George Biddell Airy, K.C.B , delivered the inaugural ad- 
/dirtw*/. The presentation of the medals followed. The Copley 
Wtta awarded to Professor Helmholtz, the distinguished 
physicist, and mathematician, of Berlin, 44 whose 
k*ve ranged through nervous physiology, hydro- 
instruments (as the ophthalmometer and the 


We rejoice to learn that at a convocation held at Oxford 
on November 27, the grant alluded to in Nature a fort¬ 
night ago in connection with Dr. De La Rue's gift of astro¬ 
nomical apparatus to the University, was acceded to in a 
manner creditable and gratifying to all concerned, Thus the 
University has, we believe, established the foundation of 
wbat ought to become a very useful Observatory for As¬ 
tronomical Physics One immediate result, we hope, will 
be to excite Cambridge into vigorous action. Oxford de¬ 
serves great credit for the efforts she has made during the 
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past few years to encourage the study of physical science; we 
hope the results will lead her to do so to a still greater extent 

The fund being raised for the purpose of providing a suitable 
memorial to the late Prof. Sedgwick, of Cambridge University, 
reaches nearly to,ooo/. The form of the testimonial will be 
some new and suitable buildings for the schools of geology, and 
a full-length statue of the late professor. 

The Cape mail brings word that the Challenger has arrived 
at Simon’s Bay. On her voyage from Bahia she touched at 
Tristan d’ Acunha, and made a survey of the groups of islands 
to which it belongs. Two Germans were found who had lived 
there for a couple of years, and who gladly availed themselves 
of the opportunity of leaving. 

TlIK annual course of lectures of the Brown Institution, under 
the Government of the University of London, will be delivered 
in the theatre of the University by Dr, Burdon-Sanderson, 
F.R.S., on successive Tuesdays and Fridays during the present 
month, at 5 o’clock in the afternoon. The first lecture will be 
given on Tuesday next the 9th inst. 

Professor E. Weiss, of the Vienna Observatory, we learn 
from the Bulletin International of the Paris Observatory, has 
identified the comet recently discovered by Coggia, with the first 
Comet of 1818, discovered by Pons at Marseilles. 

We understand that the i^ords of the Privy Council on Edu¬ 
cation have decided to unite the Professorships of General and 
Applied Chemistry in the Royal College of Science, Dublin, 
and that this joint professorship will be conferred on Mr. Gallo¬ 
way, for many years the Professor of Applied Chemistry to the 
College. The only vacancy to be now filled up in the college staff 
is therefore that of the Professorship of Zoology. 

Prof. N. L. Shaekr, Geologist of the State of Kentucky, 
in a recent letter to the Frankfort Yeoman > makes a rather 
novel suggestion for improving the navigation of the Ohio River, 
and at the same time preventing the enormous destruction of 
property which its floods now occasion at intervals, by washing 
away its banks. In what has hitherto proved a vain endeavour 
to accomplish the former object, a large amount of money has 
been already spent under appropriations of the United States 
Congress, for wing-dams and other structuies to concentrate the 
flow during the season of slack water ; and schemes have been 
considered with more or less favour that involved the expendi¬ 
ture of from ten to forty million dollars. The waste by floods, 
of property bordering the river, is estimated by Prof. Shaler at 
400,000 dols. per annum. He thinks that both objects could be 
accomplished by simply planting willows upon the banks, as he 
finds that wherever such a plantation has been effected, the re¬ 
sulting growth not only holds the soil in which it is rooted, but 
accumulates that which is brought down by the river. When 
the banks have been sufficiently strengthened and extended by 
means of such plantations, a deepening of the channel must re¬ 
sult, which wilt improve navigation. The entire cost of plant¬ 
ing the banks of the river from Pittsburgh to its mouth is esti- 
mated by Prof, Shaler at 10 0,000 dols, 

On Monday, Nov, 24, a meeting of the Royal Geographical 
Society was held in the theatre of the# University of London, 
Burlington Gardens ; Sir Bartie Frere in the chair. Two papers 
were read—one by Capt. J. Moresby, R.N., « On recent disco¬ 
veries at the eastern end of New Guinea,” and the other by the 
Rev. W. Wyatt Gill, on three visits to New Guinea. Capt. 
Moresby's paper entered at much length into the configuration 
and aspect of the country, which the author described as not un¬ 
like that of Australia, From oil he saw of the people, the old 
idea that they were the most savage of all races must be aban¬ 


doned. Capt Moresby’s paper described the utensils used by the 
natives, and looked forward to a better future for them Jti const 
quence of their connection with England, The Rev. Mr, Gill 
then related his experience, which in general confirmed that of 
Capt, Moresby. 

The late Mr, Robert M'Andrew, F.R.S., of Isleworth 
House, Middlesex, has bequeathed to the University ,of 
Cambridge a very large and valuable collection of recent 
shells. The collection is one of great scientific interest, 
and is well known to persons engaged in the study of this branch 
of natural history, Mr. M’Andrew also bequeaths to the Uni¬ 
versity ** such of the purely conchological works in my library 
as the Vice-Chancellor or any Professor or other official nomi¬ 
nated by him shall select, provided they are works which the 
said University does not already possess (otherwise than in the 
Public Library of the said University), and such works are to be 
placed in the Natural History Museum or some library connected 
with it.” 

A correspondent asks whether any of our readers can in¬ 
form him if there exists any description of a fine section of 
Rhsetic beds which is to be found about half a mile outside the 
town of Ncwark-upon-Trent? 

We have received copies of the New York Tribune for October 
2 9» 3°» 3L containing full reports of the recent meeting of the 
American Academy of Sciences, in New York, The reports 
arc very detailed, and have evidently been prepared with great 
care for the Tribune, which, moreover, to judge from the 
nutnl>ers referred to, seems to devote something like one-thud ol 
its space to matters more c»r less connected with Science, not to 
mention literature. We fear this would not pay in this country; 
it evidently does in America. The American Academy, appears 
to be a kind ot select upper Association for the Promotion 
of Science. It started with fitty members, and adds only five 
new members each year 5 there seems to be but little fpre- 
arrangement as to the meetings. 

The earthquake on the 9th November, in Western Asia 
Minor, was rather remarkable. It was felt at 10 a.m. at the 
Dardanelles and Broossa. It reached to Ak Hissar, Phocaca, 
and the islands of .Samos and Nisyros, in fact from N. to S. 
At Smyrna a first shock was felt at 9.49 p.m., and another at 
3.20 a.m. [of the next day?]. After the first shock a strong 
smell of sulphur pervaded the atmosphere and entered the 
houses. A thick mist which had hung about for days dispersed, 
and the night was clear. Nisyros was supposed to be the centre,, 
At the Dardanelles the shock was preceded by a rumbling noise. 

A t Broossa there was a second shock at 1 j\m. An earthquake 
was felt on October 10, at 4.45 a.m., at San Salvador, in Cen¬ 
tral America. It was slight. 

The naturalists connected with the U.8. Yellowstone Expe¬ 
dition of the summer of 1873 have all returned from the field, 
and are at present engaged in preparing reports for tranwnis- 
sion to the Secretary of War. The opportunities furnished by ' 
the occasion were not so good as had been hoped for, there* 
gion proving to be much mom destitute of animal and vegetable - 
life than anticipated. Everything was done, however, by 
them that the circumstances would allow. The collections 
embrace a full series of everything met with in the form of ani¬ 
mal and vegetable life. The collections of butterflies and of • 
plants were especially rich ; of fossil# not many were obtained, 
but among them will doubtless be found some new species# 
Among these was a large ammonite, 3 ft in diameter, presented 
to the party by Lieut. P* H. Ray. A few unbharaoteristic 
bones of fossil Vertebrates were picked up, but the expedition 
failed to reach any of the great bone deposit! of rim Mauvaigc* 
Terres, as they had hoped to do, * 





< ; Wir$a*e recently hod occasion to notice the fact that the plana 
oiT the new observatory at Cincinnati, U.S., had been approved, 
apd were about being carried into execution. It give* us plea¬ 
sure to record the rapid progress that has been made in this 
work, as evinced by the fact that on the 28th of August the 
corner-stone of the new building now in process of erection on 
Mount Lookout was laid with becoming ceremonies. The site 
Chosen for the new observatory is about four miles north-east of 
that on Mount Adams, where the original observatory, founded 


by Prof. O. M. Mitchell, was established. The corner-stone 
that was laid in 1843’onthat elevation by John Quincy Adams haa 
been carefully removed to the new site, and appropriately forms 
the corner-stone of the new equatorial pier, The observatory 
has, by means of a tripartite agreement with the city and the heirs 
of Nicholas Longwortfa, now passed into the hands of the Cincin¬ 
nati University. The proceeds, amounting to 50,000 dols., realised 
on the sale of the property on Mount Adams have been in¬ 
vested for the support of the art department of the university. 
The city, however, lms pledged itself to maintain the observatory 
when once established, and the establishment has itself been 
hastened by the liberality of Mr. John Kilgour, who has given 
four acres of ground as a site for the new building, and added 
10,000 dols, for the latter. The site is admirably adapted for the 
purpose of the institution. It is one of the highest points in the 
county, commanding a beautiful and extended view, and it is not 
likely that the difficulty experienced at the old site from the 
smoke and vapours of the city will for a long time if ever, 
trouble the astronomers on Mount Lookout. The new edifice 
faces south, having a width of about sixty feet, a depth of ninety 
feet, and two wings, making the breadth through the wings about 
one hundred feet. One of the wings will be used for the meri¬ 
dian instruments ; and in the centre of the building, on a brick 
pier thirty-six feet high and seventeen feet in diameter, will rest 
the big telescope. The building will be two stories high, except 
in the centre, where the revolving turret of iron for the equato¬ 
rial will add half a story. The structure is to be of pressed brick, 
with freestone trimmings. 

THE additions to the Zoological Society's collection during 
the last week include an Arabian Baboon ( Cynocephalus hama - 
dry as) from Arabia, presented by Miss Sandon; a Wild Cat 
(Fete catus) from Scotland, presented by Sir T. Riddell, Bart. ; 
three Gray's Terrapins (Clcmmys grayi ) 9 and some Moorish 
Tortoises ( Testudo mauritanka) from Perea, presented by lion- 
E. Tfflif ; an African Goat {Capra hircus) from Bedah, presented 
by Mr, J. A. Croft; a Macaque Monkey {Macacus cynomolgus) 
from India, presented by Lady Stirling; two Blue-throated 
Parrots (Pionus sordidus) from Venezuela; an Active Amazon 
(Chrysotis agilis) from Jamaica, and a Blackish Sternotliere 
(SttmotAoerus subniger) from Madagascar, purchased. 


SCIENTIFIC SERIALS 

THE Journal of Mental Science October 1873. This journal 
U stBl occupied with only medico-psychological subjects. The 
Morisonian Lectures on Insanity for 1873 begun in this number 
are of great interest, and mark the advance of Science in this 
!«dafo% important branch of knowledge. Nothing, we think, 
tuft be more evident than that Dr. Skae proceeds on a scientific 
principle when he attempts to classify the various forms of in* 
canity according to the bodily disease or condition, as far as it 
mm-be ascertained, which proceeds or accompanies the insanity. 
Aud it is surprising that even Dr. Maudslev should be found 

S among those who cavil at Dr. Skae's classification, instead of 
adopdng his principle and making the most ol it. With insanity 
tee has made a beginning, but that is all.—In an article by 
, T. Dickson on ** The Functions of Brain and Muscle Conri- 
L inRetetion to Epilepsy we have a rather singular hypo- 
(concerning the functional relation of the brain to the muscu* 
afford to indicate this curious theory j 
qtifce understand it; but we can inform the scien¬ 


tific world generally, on the authority of Dr, Dickson, that what 
they have been in the habit of believing on this subject u is not 
only improbable, but impossible,'' Dr. Hughlings Jackson has, 
it seems, been at the pains to quote against Dr. Dickson some 
passages from Herbert Spencer's Psychology ; but he could have 
little known with whom he had to deal Dr. Dickson quietly 
remarks—** From this it would seem that Spencer holds some¬ 
what the same, though the untenable view. Was there ever a 
finer example of how completely original ideas can free a mind 
from the degrading thraldom of authoriiy ? Docs Spencer differ 
from me * why then that is the worse lor Spencer.-—The article of 
most general interest is **The Morbid Psychology of Criminals," 
by Dr. I). Nicolson, continued from last number, and still un¬ 
finished. It abounds in valuable observations, and good practi¬ 
cal common sense. When in prison criminals offer good oppor¬ 
tunities for observation, but we do not perceive that their 
* * emotional displays ” can with strictness be said to mark any¬ 
thing specially morbid. From alt that is said, we cannot 
gather more than that criminals are like the much larger class to 
which they generally belong, namely people of a low type of 
mind. The unfortunates that find their way into our prisons are, 
we regret to think, far from the only people who cannot help 
insanely acccusing others of wicked designs against them ; whose 
minds are lawless and undisciplined ; who must have their 

breakings out; ” and for whom, when they become intolerably 
insolent and violent, ** a good drubbing on the spot " would be 
the most appropriate medicine. People, when inclined to 
what they ought not to do will not be deterred by the fear 
of punishments that aie not painful, or which are too distant to 
act on their dull imaginations. This leads to large considerations, 
but we can only .say that it would be a great matter for social 
progress if our tender-hearted philanthropists—those who busy 
themselves with theories of home, school, and prison discipline, 
distributing gratis wonderful receipts for the painless cure of all 
bad habits—could be brought to understand a little better than 
they do the real nature of the material on which they have to 
work. The review of the Lunacy Blue Books will be found 
interesting ; also “Antiquarian Scraps relating to Insanity," by 
Dr. T. W. McDowalL 

Journal of the Royal Geological Society of Ireland, vol. xiii. 
Part 3, for the session 1872-73, contains E. T. Hardman on the 
occurrence of gypsum in the Keuper Marls, near Coagh, Co. 
Tyrone.—Prof. T. Rupert Jones, on some Foraminifera from the 
chalk of the North of Ireland.—P. S. Abraham, notes on the 
geology of the Hartz.—Prof. Macalister, a description of two 
Veddah skulls, and Presidential address (which latter gives an 
able summary ol the work done by German petrologies with the 
object of determining the mineral constitution and structure of 
plutpnic, metamorphic, volcanic and other rocks by the aid of 
the microscope),—Prof. E, Hull, on the microscopical structure 
of the Limerick carboniferous Trap Rocks, and on the micro¬ 
scopical structure of Irish granites.—Col. Meadows Taylor, the 
Coal fields of Central India,—R. J, Ciuise, Analysis of the 
Leitrim coal, remarks on the coal area of the district—Dr. 
Studdert, on the Lough Allen coal from the Arigna District, Co. 
Leitrim.—G. H, Kinahan, on the carboniferous ingenue rocks 
of the County Limerick.—E. T. Hardman, on the occurrence of 
siliceous nodular brown Haematite (Gothite) in the carboniferous 
limestone beds near Cookstown, Co. Tyrone, &c., and on an 
analysis of white chalk from the County of Tyrone, with notes 
on the occurrence of zinc therein.—Rev. Dr. Macloskie, on the 
silicified wood of Lough Neagh.—Dr. Tichborne, on the 
formation of crystalline minerals having the spherical form. 

Thk 2nd and 3rd numbers of the 7th volume of the Canadian 
Naturalist commence with a paper by Dr. Dawson on impres¬ 
sions and footprints of aquatic animals and imitative markings 
on carboniferous rocks, those considered being invertebrate. The 
paper originally appeared in SUUman's Journal . —Mr. G, F. 
Mathew continues a description of his impressions of Cuba, and 
enters into detail respecting the botany of the island,—Mr 
Whiteaves gives an account of a deep-sea dredging expedition 
round the island of Anticosti, in the Gulf of St. Lawrence, in 
which upwards of 100 species of marine invertebrate new to the 
Gulf of St. Lawrence were added to the previously recorded 
fauna.—Dr, Dawson also contributes a paper on the geological 
relations of the iron ores of Nova Scotia, considering first the 
bedded ores of the Lower Hclderherg series, and of Nictaux and 
Moose River ; next the veins of iron Ore of the East River of 
Pictou, Shubcnocadie, and other quarts.—Dr. Nicholson, of 
Toronto* describes some new iossils from the Devonian rooks of 



NATURE 



Western Ontario, including Zapkrentis fenestrata (n.s.) Ffothrfr* 
pkyllum approximahim (n,s,); Hetiophytium colhornensis (n.s.); 
Petrctia hgani (n.s.); and Aticto canadensis (n.s.).—A detailed 
report is given of the meeting of the American Association for 
the Advancement of Science, of which an abstract has already 
appeared in our pages. 

Journal of the Franklin Institute> Oct. 1873. —We have here 
the second portion of Prof. Thurston’s valuable paper on the 
molecular changes produced in iron by variations of tempera¬ 
ture, He comes to the conclusion that at temperatures above 
6oo^ and below 70° F,, iron conforms to the general law for solid 
bodies, that increase of temperature diminishes tenacity but in¬ 
creases ductility and resilience, while decrease of temperature 
has the opposite effect. Below 70° the tenacity increases with 
diminishing temperature at the rate of 0*02 to 0*03 per cent, for 
each degree F., while the resilience decreases in much higher 
ratio. Between ordinary temperatures and a point somewhere 
between 500° and 600 , on the other hand, iron shows marked 
deviation from the law, the .strength increasing to the extent of 
about fifteen per cent with good iron. The practical result is, 
that as iron does not lose its power of sustaining “dead ” loads 
at low temperature, but greatly loses its power of resisting 
shocks, the lactor of safety in structures need not be increased 
in the former case, where exposure to severe cold is appre¬ 
hended ; but that machinery, rails, and other structures which 
have to resist shocks should have large factors of safety, and be 
protected, if possible, from extremes of temperature.—Mr. 
Lowe communicates “something new concerning the physical 
properties of steam/’viz., that the external work given out by 
steam in expanding from the temperature {/') to the temperature 
(/), bears a constant ratio to the difference ; that is, to {t' - t). 
He considers the latent heat performs the internal work, while 
the sensible heat only is available for external work ; in which 
lose that vapour whose latent heat is the smallest, other things 
equal, would be the best agent for converting heat into work.— 
A paper on statistics of coal, is compiled from Mr. James 
McFarlane’s “Coal Regions of America.”—Mr. Bitgram fur¬ 
bishes an “ Elementary treatment of Zeuner’s slide-valve and 
Mr. Murphy has a paper ou “Bridge building considered nor¬ 
mally,”—There are descriptions of machinery for utilisation of 
coal waste, a stone-cutting machine, and a machine for making 
paper boxes. The latter produces match-boxes at the rate of 
3,000 in an hour. Taste is dispensed with, the slips of wrapper 
being fastened by delicate staples of iron wire. 

American Journal of Science anil Arts, November, 1873. In 
this number wx* find two contributions in chemistry from the 
Massachusetts Institute of Technology, in one of which it is 
shown that by solution of cast-iron in an acid, there may be ob¬ 
tained, besides gaseous bodies, which escape with the hydrogen, 
volatile hydrocarbons, boiling between 93 0 and 155 0 C., and 
probably belonging partly to the saturated, partly to the non- 
saturated series. Of the latter, considerable quantities may be 
condensed by combination with bromine, af/er having passed 
through a freezing mixture.—Prof. H. L. Smith pives a series of 
investigations made in the Queen’s Chamber of the Great Pyra¬ 
mid, as supporting the view that a high degree of geometrical 
and astronomical knowledge must have been possessed by the 
builders, but without superhuman accuracy. In a paper on 
rocks of the Helderberg era, in the Connecticut Valley, Prof. 
Dana endeavours to show that Staurolitic slate, hornblcndic 
rocks, gneiss, mica schist, &c., are extensively developed in a 
formation of Helderbergage, and probably the Upper Helderberg 
or Lower Devonian. There is a letter from Dr, B. A, Gould, 
Director of the Cordoba Observatory (date Aug. 5), giving an 
account of work recently done there. Zone observations had 
been begun in September last year, and were nearly half 
completed, some 30,000 stars having been observed. From a 
note on the hypsometric work of the U. S. Geological and Geo¬ 
graphical Survey of the Territories, w« learn that four stations 
were established : at Denver, 5,000 feet above the sea ; Gabon 
City, 6,000 feet; Fair Play (in the South Park), to,000 feet; 
and Mount Lincoln, 14,000 feet; the observations at each being 
taken three times daily. The U.S. Signal Service have recently 
established a permanent meteorological station on the Summit of 
Pike’s Peak, about 14,000 feet high ; the observations will be 
published .daily by telegraph, and will doubtless be of high scien¬ 
tific and popular interest.—Of the remaining matter we mat 
note suggested improvements in filter pumps, and in the arrange- 
tnenf of shutters in a dome for an equatorial telescope. 


Poggmdorffs Anna/m der Phydk und CJumfa No* 7* 
1873" In this number, M. Quincke continues his “Optische 
Unterguchungen/’ investigating at some length the behayioorof 
polarised light on its passage through gratings.—M. Riess 
enunciates thus a new kind of reaction of currents : a wire 
circuit, part of which is traversed by a given (Leyden) battery 
current, remaining unaltered, various secondary currents, pro¬ 
duced in it successively, react on the primary, so that the 
weaker secondary corresponds to the stronger primary. — Dr. 
Volltr has examined the influence of temperature on electro* 
motive force of galvanic combinations, and finds that with salt 
solutions in contact with copper or zinc, the force is diminished 
by rise of temperature, whereas with acids it is increased.-—An 
interesting paper by Prof. Villari treats of the time dint glass 
takes to be mamtelbed, demagne' ised. and to turn the plane of 
polarisation, lie rotated a glass cylinder between the poles of 
an clectro-magnet, where it acted like a cylindrical lens to 
polarised light passing through the poles. When not magne* 
tised, the cylin ter, whether in motion or at rest, was neutral 
to the light ; but when magnetised, its plane-rotating power 
considerably diminished with increasing velocity of rotation.; 
the reason being that, in such quick revolution, each diameter 
remained too short a time in the axial direction to acquire all 
the magnetism it would otherwise have. To give flint glass 
such diamagnetic intensity, as became observable by rotation 
of the plane, required at the least o"ooi244, while to give it 
all the diamagnetism it is capable of taking under a strong 
magnet, at least o*" 00241 was necessary. — 14 A contribution to 
the theory of thermal currents/’ by M. Avcnarius, appears to 
be an appropriation of results published by Prof. Tail in 1870, 
and which are incorporated in the professor's Kede Lecture 
for this year. A similar remark will apply to M, Topler'l 
application of air-friction to the deadening of galvanometer 
needles, &c., which is simply Sir W. Thomson s dead-beat 
principle.—M. Raye criticises unfavourably M, Zollner's theory 
of sun-spots and protuberances * his own theory represents, in 
the sun, something like what occurs in our cyclones, in which 
there is an upward air-currcnt carrying with it aqueous vapour, 
which forms above into a cloud, lie thus differs from Faye, 
who supposes a descending current, in the solar cyclones. —M. 
Hcnnig describes an apparatus for quantitative spectrum 
analysis, and M. Schneider continues his account of salts of 
sulphur. Wc find also notes on galvanic reduction of iron under 
the influence of an electromagnetic solenoid, and on the reflec¬ 
tion and refraction of sound; from the St. Petersburg and 
Vienna academics respectively.—-An abstract of an instructive 
paper by M. Vogel on the spectra of comets we hope to give 
shortly. 


SOCIETIES AND ACADEMIES 

London 

Geological Society, Nov. 19.—Prof. Ramsay, F.ICS,, 
vice-president, in the chair.—The following communications 
were read :—“ Supplemental Note on the Anatomy of Ilypstio* 
phodon Foxiif by Mr, J. W. Hulke, F. R.S. The material lor 
this note was a slab from Cowleaze Chine, containing portions 
of two individuals of llyfsilopJuxlon Foxii, one consisting of a ' 
skull with a great part of the vertebral column, ihejother of a 
portion of the vertebral column. The author described some 
details of the structure of the skull, and especially the palatal 
apparatus. In connection with the question of the generic 
rank of flypsilofhodon, , the author stated that in Hyptilophodm 
the centra of the sacral vertebra; are cylmdroid and rounded; 1 
below, whilst in Iguanodon they are compressed laterally and 
angulated below, ~~ 44 The Drift-beds of the North-west of 
England, Part 1, Shells of the Lancashire and CbeshifO 
Low-level Clay and Sands/’ by Mr. T. Mellard Reade* Xty*/ 
author gave a list of the localities in which - shells were 
found, and stated that in all fort).six species had been met witty 
distributed through the clay-beds, those found in the tiand-#e*fAr 
being rare and generally fragmentary and rolled. Ha contended 
that the admixture of shells in the boulder-day was due to She*', 
tendency of the sea 10 throw up iu con tints on the beach, whence 
changing currents and floating ice might again rerrto Ve them, Slid 
to the oscillations of the land bringing all the beds at one txmq 
or another within reach of marine erosive action. He maifttaMSk/ 
that it is in the distribution of land and sea at the perbdhf depty* $ 
sition of the Lancashire deposits, and not m 
causes, that we must seek the explanation of the dtmate■* 






NATURE 


95 


jNfttod, the conditions of which he endeavoured to explain by a 
coniidwtioo of the proportions of the specie* and the natural 
hab&ata of the shell* found in the drifts,—“ Note on a deposit of 
Middle Pleistocene Gravel near Ley land, Lancashire, ' by Mr. 

R, IX DarhUhire. The bed of gravel, about forty feet thick, 
arid about 240 feet above the level of the sea, is covered by yel¬ 
low brick clay, and overlies an untried bed of fine sea-sand. 
The shell* and fragments occur chiefly at the base of the gravel. 
The author considered the Leyland deposit, like those on the 
West of the Derbyshire hills, to be more probably littoral and 
truly climatic than that of the Liverpool clays, the subject of 
Mr. Reacted paper, and hazarded the conjecture that the Utter 
were sea-bottom bed#, into which, during some process of 
degradation and redistribution, the specimens found and enume¬ 
rated by Mr. Readc had been carried down from the former more 
ancient retreating coast-lines. 

Geologists’ Association, Nov. 7,—Mr. Henry Woodward, 
F.R.S., president, in the chair.—At this, the first meeting of 
the session 1873-74, the president delivered the opening address 
of the new session, in which he gave a review of the pro¬ 
gress of geological science during the past year. Mr. Wood¬ 
ward referred to the progress made in the acceptance by 
botanists and zoologists of the doctrine of evolution. ** Darwin's 
theory has already passed through the fire like crude ore, it has 
been roasted, crushed, sifted, washed, and after all the pure 
metal remains. Our speculations, however, bring us no nearer 
to the discovery of the origin of life itself." 

Meteorological Society, Nov. 19.—Dr. R. J. Mann, pre¬ 
sident, in the chair.—The following papers were read ‘The 
thunderstorm at Brighton on Oct. 8, 1873, and its effects, by 
F. K. Sawyer, and some considerations suggested by the depres¬ 
sions which passed over the BriiLh Islands during September 
1873, by F. Gaster.—A discussion took place on the best form 
of thermometer stand. It was resolved that the following con¬ 
ditions should be fulfilled: —(0 The contained thermometers 
must at all times he shielded from the direct rays of the sun ; 
(3t) The stand must be so arranged that even when its own ex¬ 
ternal temperature is raised, the thermometers shall not be 
thereby affected ; (3I As reflected heat must diminish the accu¬ 
racy with which thermometers indicate air or shade temperature, 
these disturbing causes should be excluded ; (4) The temperature 
of the air alone being desired, it is necessary that the readings 
of the thermometers be not affected by radiation to the sky j (5) 

It being desirable that one pattern of stand be u<ed in all loca l- 
ties, it follows that it should be absolutely independent of all 
surrounding objects ; (6) There must be free access of air round 
the thermometers; <7) No rain should ever reach the dry-bulb 
thermometers, for if it does, it improperly lowers their tempera¬ 
ture, making them read even lower truvn the wet bulb ; (8) The 
stand must also be unaffected by snow, both as a direct fall or 
from obstructed circulation of air ; (9) It is very desirable that 
6te stand require no attention between the hours of observation ; 
(to) It is desirable, but not absolutely necessary, that room be 
provided for a duplicate set of instruments; (ti) The stand 
should not be costly ; (12) It should be capable of easy trans¬ 
mission by rail or otherwise. Mr. Prince gave an account of 
some experiments he had made, and was of opinion that the 
true temperature of the air could be obtained without a stand. 

" Mr, Symons thought that a stand constructed on the Kew and 
Stevenson pattern combined, but smaller than the former and 
jayger than the latter would be the best form of stand to adopt. 
The meeting not having the results of the comparison of the 
observations made with the different stands at Strathfield T ungiss, 
the discussion was adjourned till after these are published. 

Anthropological Institute, Nov, 35.—Prof. Busk, F.R.S., 
president, in the chair.—Mr. F, W. Rudler read a report on 
Anthropology at the meeting of the British Association at 
BfiftWora.-*Dr. G, W, Leitner, Principal of the Government 
College of Lahore, gave an account of the Siah Posh Kafirs, a 
rite of people inhabiting Kafiristan, on the south-eastern slope 
ouihe Hindu Kush. Kafmst&n may be saiA to form a triangular 
ttectof country lying between 3$ 6 and 36° N. lat., and 70° and 
tong., and Is bounded on its sides by Kdbul, Badakahan, 
and Kashmir, The name of Siah Posh Kafirs was given to them 
i»f Mahommed&n*, "Siah” meaning u black,” “Posh” 
cfehtefc and « Kafir "infidel; for in facta Kafir, according to the 
M&Qt&mediw*, was any one who did not follo w the teaching of | 
The Kafirsdoimed to be a sort of country cousins ofthe 
rexiated within their own country, and also within 
of Feshawur, where the ICate wete idld in 


the open market. The consequence was that the Kafirs in retalia¬ 
tion, Kept the roads leading to Central Asia In a state of inse¬ 
curity, and murdered all travellers coming within their reach. 
Dr. Leitner, referring to the asserted Macedonian origin of the 
Kafirs, said that that supposition was founded on very loose 
and vague data, and that they themselves knew nothing of 
Alexander. The Tunganis, another of those race*, claimed 
direct descent from Alexander’s soldiers. Another theory was 
that the Siah Posh Kafirs were Zoroastrians, who were supposed 
to have been forced into the hills by the Arabs, and the existing 
customs among the Kafirs certainly seemed to support the idea 
that they were cthnologically connected with the Pursees. 
He inclined to the opinion that they were Aborigines; and if 
they were not descended from the same stock as the “ Aryan ” 
race, they were certainly, as far as language was concerned, 
equally related to the Sanscrit. 

Entomological Society, Nov. 17."-Prof. Westwood, pre¬ 
sident, in the chair.—Mr. Higgins exhibited Deilephila eu¬ 
phorbia and Sphitt v pina dn\ bred from larva* taken in 
June 1872, near Harwich,—Mr. Champion exhibited several 
rare Coleoptera taken at Braemar and other places during 
the past season.—Mr. Boyd exhibited a Trichopterous insect. 
Bra dive entrust snbnuhilns f a species which constructs quad¬ 
rangular cases, which had been reared from the egg state. 
—Mr. MiiUer remarked on some galls found by Dr. Masters 
on the roots of JJt'oUara, which he considered identical with 
the galls of Bior/riza apitra , Fab., usually occurring on the roots 
of oak.—Mr. Bird exhibited Chilo qi^antcU«s from Horning 
Fen, and Mr. Vaughan Pempdia daviseHus reared from Furze. 
- -Mr. Stevens exhibited some rare Lepidoptera taken on the 
South Coast.—A paper was read, entitled u Notes on the Habits 
ot Papilio merope. Aucl,, with a Description of its Larva and 
Pupa,” by J. P. Mansci Weale, B.A. Aho a paper entitled 
“Observations on Papilio tnfrope A net., with an account of the 
various known Forms of ihat Butterfly,” by Roland Trimen, 
K.L.S., Ac. -Some remarks were communicated by Mr. Mi.skin, 
of Brisbane in Queensland, respecting Myths p*uetmioi Wallace, 
which he considered identical with M. gcoffroyi Guerin, and 
directing attention to the singular habit of the pupa:, which 
were suspended in groups of three or lour individuals, united at 
the tails. 

Royal Horticultural Society, Nov. 12.—Scientific Com¬ 
mittee.—A. Grote, K, R.S., in the chair. -The Rev, M. J. Ber¬ 
keley sent a Capsicum from Transylvania with two small fruits pro¬ 
duced from the placenta.— Mr. Anderson Henry sent fruit of 
Tacsmia auilenxh f produced in a cool greenhouse.—Mr. Wheble 
sent wood and birk of Setjnoh 1 semp> rvin-ft.?, the latter being ex¬ 
tremely similar to that of the large tree exhibited at the Crystal 
Palace.—Prof, Thisellon Dyer exhibited preparations of the buds 
upon the leaves of Mafaxit, prepared by Prof. Dickie. 

General Meeting,—H. Little in the chair,—Prof Thiseltcm 
Dyer called the attention of the meeting to the fine plant of 
Vanda cteraiea with four panicles; a plant of the recently intro¬ 
duced Batmanui Burin from Costa Rica ; specimens of a species 
' of Styluiium (probably S\ cilia him), an Australian genus with 
the radical leaves in a Crassuladike tuft ; dowering specimens 
of Cupwnia (Opens is from Syon House; and a “grape-rail,” a 
contrivance by which grapes could be preserved through the 
winter. The pieces of cane to which the grapes were attached 
were inserted into holes in long zinc rod-like boxes which con¬ 
tained a mixture of fuller’s earth, starch, sugar, charcoal, and 
water. It was remarked by Mr. Jennings that Vanda ctrruUa 
was fast disappearing from Us native localities, At the present 
rate the ruthless removal of the plant must determine its extermi¬ 
nation at any rate in the Khasia hills. 

Anthropological Society, Nov. —Dr. R, S. Charnodc, 
president, in the chair. Extracts from letters from foreign 
correspondents were read, one of which announced an alleged 
discovery of a Phoenician inscription of the 4th century, B.C., 
near Rio de Janeiro, and one from Captain Burton, mentioning die 
discovery at Maeshowe, in Orkney, of Scandinavian inscriptions, 
in Arabic letters.—Personal observations of the Sac-best or Flat- 
head Indians of North America, by J. Simms, M.D., of New York 
The discourse treated of the manner of fashioning or deforming 
the head, the customs, dress, diet, disposition of the dead, &c. 
Dr. Simms also gave a brief description of the Quairino Indians 
who inhabit the north-western coast of Vancouver Island, the 
mode of fashioning their peculiar, sugar-loaf form of heads, 
their superstitions, food, &c. He also gave a very interesting 
account of the Digger Indians of California, the ireolour, form, 
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drem, manner of living, general habits, including badges of 
mourning, food, &c. The Snakes, Utes, Piutes, Foxes, Siouxs, 
and other tribes were briefly described* 

Cambridge 

Philosophical Society, Nov. 17.—*‘ 0 n a suspected forgery 
in the Vatican Manuscript Record of the Trial of Galileo before 
the Inquisition,” by Mr. Sedley Taylor, late Fellow of Trinity 
College. The object of the paper was to show, in accordance 
with the views of recent German and I talian authorities, that 
the sentence pronounced against Galileo in 1633 was based on a 
spurious document fabricated for the express purpose of securing 
his condemnation. The evidence adduced to support this con¬ 
clusion was taken partly from the works and letters of Galileo, 
and partly from the contemporary records of the trial preserved 
in the Archives of the Inquisition, portions of which have been 
lately published for the first time. The result of the paper was 
to exonerate Galilee’ completely from the charge of contumacy 
which all his biographers have hitherto either advanced or tacitly 
admitted. 

Manchester 

Literary and Philosophical Society, Nov. 4 — R. Angus 
Smith, F.R.S , vice-president, in the chair.—“On the Burst¬ 
ing of Trees and Objects struck by Lightning,” by Prof 
Osborne Reynolds, M.A. The results of the experiments 
referred to in this paper were exhibited to the meeting. The 
suggestion thrown out by Mr, Baxendell at the last meeting— 
that the explosive effect of lightning is due to the conversion of 
moisture into steam—seemed to him to be so very probable, that 
he was induced to try if lie could not produce a similar effect ex¬ 
perimentally. He tried various experiments by sending a dis¬ 
charge through pieces of damped wood, and through glass tubes 
with and without water. The pieces of wood, whieh varied in 
bUc, yielded various results, and the glass tubes, which also were 
of various sizes, were shivered to pieces.—The Rev. W. N. 
Molesworth, M.A., brought under the notice of the Society 
some Roman and Celtic antiquities, to which he thought 
that sufficient attention had not been given in this country. 

Nov. 18.—K. W. Binney, F.R.S., vice-president, in the chair. 
—“ On the Bursting of Trees and Objects struck by Lightning,” 
by I’rof. Osborne Reynolds, M.A. In a paper on this subject 
read at the last meeting I stated that the tube which was burst 
by a discharge from a jar would probably withstand an internal 
pressure of from 2 to 5 tons on the square inch ; and I made use 
of the expression the tube might be fired like a gun without 
bursting. These statements were based on the calculated 
strength of the tube, and with a view to show that there was no 
mistake, I have since tried it in the following manner,—-I made 
■$ guns of the same tube. No. 1, which was 6 inches long, had 
its end stopped with a brass plug containing the fuze hole. No. 
2 and No. 3 were 5 inches long and had their breeches drawn 
down so as only to leave a fuse hole. These tubes were loaded 
with gunpowder and shotted with slugs of wire which fitted them, 
and whicn were all £ inch long. No. 1 was first fired with \ inch 
of powder, the shot penetrated { inch into a deal board, and the 
gun was uninjured. No. 2 was then fired with 1J inches of 
powder, and the shot went through the l-inch deal board and l 
inch into some mahogany behind, thus penetrating altogether i| 
inches; the tube, however, was burst to fragments. Some of 
these were recovered, and although they were small they did not 
show cracks and signs of crushing like those from the electrical 
fracture. No. 3 was then fired with £ inch of powder, and the 
shot penetrated $ inch into the deal board. It was again fired 
with 1 inch of powder, and the shot penetrated 1 inch into the 
deal. Again it was a third time fired with i£ inches of powder, 
when it burst, and the shot only just dented the wood. These 
experiments seem to me to prove conclusively the great strength 
of the tube and the enormous bursting force of the electrical dis- 
charge.— On the colour of Nankin cotton by Edward Schunck, 
Vh.D., F.R.S.—An improved method for preparing Marsh Gas, 
by C. Schorlemmer, F.R.S. The author found that by heating 
an intimate mixture of anhydrous sodium acetate with more than 
twice its weight of lime and sodium carbonate, a very regular 
and quiet evolution of marsh gas took place. The gas thus ob¬ 
tained always contain* some acetone, which is easily removed by 
shaking it with water, or, better still, with a solution of acid so¬ 
dium sulphite. 

Dublin 

Royal Geological Society of Ireland, Nov. u,—Prof. 
E. Hull, F.R.S. , president* in the chair.—Mr. J, E.^Gore, C.E., 


read a note on a bed of fossiUferous kunkarin the PtmjatH-The ; 
president read a series of notes on the Microscopic Structure of 
Irish Granites:—1, Granite of Aillemore, Co. Mayo; a, Granitoid 
Quarts Porphyry of Attithomaareagh, Co. Galway; 3, Granite of 
Ballynockan, Co. Wicklow.—Prof, Reynolds exhibited speci¬ 
mens of the new minerals Uranotine mid Walpurgine. —Prof 
Traquair exhibited specimens for the Rev. J. Emerson, of some 
coal fossils from the Jam>w Colliery, Co. Kilkenny, among 
which were noticed portions of the skeletons of Urocoraylut turn* 
dtsjordii and Ichtkyerpetm bradlcyi described some time since 
as from a neighbouring colliety, by Huxley and Wright j aim 
the palate tooth of Cttnodon mstatus, patches of scales of Me^a* 
lichthys hihbetiii and some vertebra: and scales of a Rhisodopsis. 

Royal Irish Academy, Nov. 10.—Rev. Prof. Jetiett, presi¬ 
dent, in the chair.—A paper was read by Messrs. Draper and 
Moss on some forms of Selenium, and on the influence of light 
on the electrical conductivity of this element.—-Prof. Macalister 
read a paper on the anatomy of a species of Aonyx trom the 
Upper Indus. The species had been sent by the late Earl of 
Mayo to the Royal Zoological Society of Ireland, but differed in 
no marked degree from the one described by Horsfieid as A. 
iiptonyx. —Mr. II. W. Macintosh read a paper on the myology 
oi Atctojithuus blainvUlii. 

Edinburgh 

Royal Society of Edinburgh, Dec. 1.—Sir Robert 
Christison/vice-president, in the chair. 

The following communications were read :— 

1. Laboratory Notes, by Prot. Tait,— (1) First Approximation 
to a Thermo-electric Diagram, (2) On the Flow of Water 
through Fine Tubes. 

2. Note on tire use of v in Curvilinear Co-ordinates, and on 
the Transformation of Double and Triple Integrals, by Prof. 
Tait. 

2. On the Physiological Action of Ozone, by James Dewar 
and Dr. M ‘Kendrick. 

4. On a Compound formed by the addition of Bromacetic 
Acid to Sulphide of Methyl, and on some of its Derivatives, by 
Prof. Crum Brown. 

5. Note on the Expression for the Action of one Current- 
element 011 another, by Prof, Tait. 

Glasgow 

Geological Society, Nov. 13.—Mr. E. A. Wtinsch, vice- 
president, In the chair. A paper on the Post*tcrtiary Beds 
(Kyles of Bute), by the Rev. H, W. Crosskey and David 
Robertson, was read to the meeting. The succession of 
beds, as found at various parts of the Kyles, in proceeding 
from high to low water mark, is as follows:—(i) Boulder- 
clay, hard, compact, unfossilifcrous, and red in colour; 
(2) A highly laminated clay, precisely similar to that 
which occupies the same position at Paisley and many 
other localities, has been found to contain the remains of some 
species of Foraminifera; (3) A bed of clay and sand, exceed* 
ingly rich in characteristic Arctic shells; {4) The PccUn maximus 
bed, has been found cropping out in various localities.—Mr, Jag, 
Armstrong read a paper on the Fossils found in the Carbonife¬ 
rous Shales of Gare and Westerhouse, illustrated by a series of 
finely-preserved specimens collected from these localities, about 
three miles to the north-east oi Carluke.—The Chairman ex^;. 
hibited some interesting specimens of the junction of gtanke 
and slate from the island of Arran, and made some remarks on 
the various theories which had been propounded regarding Ut 
origin. 

CONTENTS PaoO : 

Dr. Meyer's Expedition to New Guinea. By Dr. A. B, Meyer . ' #j> ■■ , 

M icroscopic Petrography.. . ... .. 

Ovk Boon Shelf .. , ,.tr 

Letters to the Editor : 

The Southern Uplands of Scotland —Prof. A. Gxikie, F, R.S. , .fir 

The Huemul—Dr, Burmewte* .. \ 

The Diverticulum of the Saudi Intestine considered «u a Rudinten- 
tarv Structure.—Prof. Strothers .......... fig 

The Atmospheric Telegraph.—R. S Cvu.«v . , « . . . , . fig 

Sknsation is the Spinal Coro. By G* H. Lewes. • » . • , . 'fie' ;-. 

The Artistic Representation op Nature. ( With Ttlminrftm) , . JjF V 
On the Science op Weighing and Measuring. and the Standard* ■■■ : 
ok Weight and Measure, IX. By H. W. Chisholm, ■ Warden; V’ : V,c 
of the Standards (With lUu$ir*ti*us) , , . , . . , . . , V frf 

Earth-Sculpture, II. By Prot A Gbikie, F.R.S. «■ . . , . 

Note* ... 

Scientific Serial* ..r'V'.* MUi 

Societies Awto Academies. , . , . , . * . v . \> 










NATURE 


THURSDAY, DECEMBER n, 1873 


THE ARCTIC EXPEDITION 
E were able to announce, in our last number, 
that the version of the reply of the Govern 
went with regard to the despatch of an Arctic Expe¬ 
dition, which had appeared in the daily newspapers, 
was inaccurate, and that the subject was still under 
consideration. But the grounds for abandoning Arctic 
discovery, which were attributed to the Government, 
have no doubt occurred to the official mind ; and they 
involve fallacies which would be so fatal to the best 
interests of this country, that we cannot allow them to 
pass without remark. 

It was said that the Government hold that survey 
operations have a stronger claim than those of discovery; 
and that if Ministers were inclined to augment charges 
for such purposes, they would incline to do so for survey, 
rather than for a new voyage of discovery. 

We have here an attempt to separate scientific expe¬ 
ditions into two branches, survey and discovery. The 
originator of this fallacy does not appear to be aware 
that all surveying voyages are voyages of discovery 
in the strictest sense. Their operations are intended 
to explore, and accurately lay down, unknown or little 
known coasts or harbours. Captain Cook's voy¬ 
ages were surveying operations, and it will scarcely be 
denied that they were also voyages of discovery. The 
Arctic voyages of Ross and Parry included surveys 
* which have been of the utmost value to the whaling fleets 
ever since. 

Arctic discovery is now advocated by naval and scien¬ 
tific men for the very reason that it will include marine 
surveys and hydrographical investigations of the most 
undoubted importance. Few operations have “ benefited 
commerce and promoted international intercourse ” more 
than Arctic voyages of discovery. One of our earliest 
Arctic expeditions discovered the White Sea route to 
Russia, and opened a flourishing trade. The Spitsbergen 
voyages led to the establishment of a fishery which added 
millions to the wealth of these islands. The discovery 
of Davis’s Straits did the same. Ross’s first voyage 
showed the way for the whalers into Baffin’s Bay. Parry’s 
voyages pointed out new ground in Prince Regent’s Inlet. 
The handling of steamers by Osborn and Cator, as Capt. 
fenny declared at the time, caused a revolution in the 
system of ice navigation by whalers. Arctic voyages are 
surveying operations, and they have benefited commerce 
as much as any other surveying work whatever. As to 
promoting international intercourse, Arctic achievements 
have always excited friendly sympathy and interest 
throughout the civilised world, 

'We must also notice the shocking insincerity of the 
re$y that is imputed to the Government. An Arctic 
Expedition cannot be undertaken, we are told, because 
Ministers are anxious to provide funds for ordinary 
surveys, How it is a fact that no Government has 
ever more persistently neglected the surveying branch 
of the service; which has been so starved and pared 
^ cause anxiety to those acquainted with 

; ftjb subject If the Hydrographer’s official position 
^ not aeal his lips, he could give an account of the way 


in which the surveying department has been treated of 
late years, which would excite indignation throughout the 
country. Some idea may, however, be obtained of the 
way in which surveys are neglected, from the following 
figures. From the year 1849 to 1853, the proportion of 
each 1000/. of naval expenditure spent on surveying 
averaged 15/. 5 s. It is now 9/. In 1871—72 the total 
effective naval expenditure was 7,807,946/., and the ex¬ 
penditure on the surveying branch was 70,456/, The total 
tonnage of the British mercantile marine in 1871—72, 
was 7,143,894, so that the total naval expenditure per 
ton of British naval shipping, was 1/. u. nd .; and the 
proportion of expenditure for surveying and discovery, 
by far the most useful and important work of the navy 
in time of peace, was 2d\ Not only has surveying and 
Arctic work been rendered inefficient by extreme parsi¬ 
mony, or wholly neglected ; but, while the wealth of the 
country has enormously increased, the expenditure on the 
best work of the navy has been cut down to a third less 
than it was twenty years ago. 

It may be that the official notion of surveying is con¬ 
fined to the revision of work on comparatively well-known 
coasts. Even such work is done inefficiently; and 
its renewed efficiency would be no argument for 
the neglect of Arctic exploration. At the time when 
Arctic expeditions of discovery were despatched, the 
more ordinary surveying operations were not neglected 
Officers were surveying the coasts of these islands, Capt. 
Graves was at work in the Mediterranean, Collinson in 
China, Keilett in the Pacific, and their vessels were pro¬ 
perly equipped. Assuredly the Government are bound to 
restore the Surveying Department to efficiency; and such 
a reformation would include the despatch of a thoroughly 
well-equipped Arctic Expedition for survey and discovery. 
We understand that a furthermost able and carefully-consi¬ 
dered letter has been addressed to Mr. Gladstone on this 
subject; and we earnestly trust that, after further considera¬ 
tion, the Prime Minister will see that his plain duty points 
in the same direction as political expediency. The coun¬ 
try feels strongly on the subject; and the resolution to 
despatch an Arctic Expedition of discovery in 1874, will 
meet with the hearty approval of all classes of the com¬ 
munity. 


LOCAL SCIENTIFIC SOCIETIES* 

III. 

I N the ten years succeeding i860 the number of local 
scientific societies formed throughout the country was 
more than double that of the previous decade, amounting 
altogether to fifty-six, of which no less than forty-five are 
field-clubs. Many of these are well known for producing 
excellent work, but we must refer our readers to the list 
at p. 521 of vol. viii. for details. The Quekett Club of 
London was formed during this period, as were also a 
number of clubs in the Severn Valley, the Eastbourne 
Natural History Society, and others which have done 
good work, but which are far too numerous to mention. 
Two or three very excellent societies were formed in 
North Britain during this decade, including the Perth¬ 
shire Society of Natural History, which, at any rate as 
represented by a few of its members, is one of the hardest* 
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waking societies in the kingdom. Under its auspices the 
Scottish Naturalist is published, and a Flora and Fauna of 
the extensive and variedcounty of Perthshire is being brought 
out; recently we noticed a proposal issuing from one of the 
members for the establishment of a British Naturalists’ 
Agency. A very laudable though somewhat Scotch ap¬ 
pendage has just been added to the Society, in the shape 
of a Perthshire Mountain Club ” for the exploration of 
the Perthshire mountains, more especially those that have 
been neglected by naturalists, with the following office¬ 
bearers ;—A cairn-master, a scribe and naturalist, a geo¬ 
meter, a bard, and, to crown all, a quaigh-bcarer, a quaigh 
being a two-eared drinking-cup from which to quaff the 
u mountain-dew ” withal. 

Another Scottish dub that we deem worthy of special 
mention is the Alva Society of Natural Science and Ar¬ 
chaeology, whose history has been one of continued suc¬ 
cess. There can be no doubt, the secretary informs us, 
that this Society has tended to foster a taste for natural 
history in the neighbourhood, and encouraged the obser¬ 
vation of local phenomena. It was founded in 1862, and 
now numbers 110 members belonging to all classes of 
society ; the patron being the Earl of Kellie, the president 
the sheriff-substitute of the county, the vice-presidents a 
medical practitioner, a grocer, and a wine-merchant; the 
councillors a clergyman, a bank agent, a hairdresser, an 
architect, and an ironmonger ; the treasurer a druggist, 
the secretary a medical practitioner, the curator a black¬ 
smith, and the librarian the governor of the prison. The 
object of the Society is the study of natural science and 
archaeology by the exhibition and preservation of speci- 
mens, the reading of communications, by lectures, excur¬ 
sions, and the formation of a library and museum. The 
number of members has become so large, and the collec¬ 
tions of the Society have so accumulated, that their 
present place of meeting has become too small, and the 
Society has therefore contracted to have a special building 
erected for its own use, at a cost of about 1,600/., raised 
by subscription from among the members and the noble¬ 
men and gentlemen of the neighbourhood. The papers 
read at the monthly meeting arc printed in one of the 
local papers, the type being afterwards broken into pages, 
and a small volume of transactions thus published for 
each year. One of these volumes we have before us, and 
its contents are varied and exceedingly creditable, though 
we miss a list of the fauna and flora of the small 
county of Clackmannan, in the county town of which the 
Society has its head-quarters. We hope this excellent 
Society will make the compilation of such lists part of 
its work in the future. 

Our space only permits us to name the Largo Field N atu* 
ralists’ Society, on the north shore of the Frith of Forth, 
a society founded in 1863, and which, to judge from the 
papers read and the secretary's report to us, is doing ex¬ 
cellent service in connection with the natural history of 
the county of Fife; it appears to have a valuable collec¬ 
tion of specimens* We mention# these three societies 
because/in some respects, they are worthy of imitation by 
other similar associations, and because, we regret to say, 
Scotland is not represented in the list of field-clubs in 
anything like the proportion, even considering its size, 
that England is \ very large districts, which we are sure 
would yteW abundant fruit of a rare and interesting 


kind, being entirely unworked by any club. We 
hope in the course of a very few years to see this defect 
remedied. 

In the three years 1871-2-3, at least twenty-seven new 
societies have been formed ; there may have been more 
of which we have not heard. Fourteen of these hav# 
had their origin during the present year; and if field- 
clubs continue to multiply during the remaining years of 
the decade in the sam$ proportion, we may expect to see 
very few districts in England and Scotland at least, with¬ 
out its local field-club. We had hoped that the in¬ 
quiries of the British Association Committee on this 
subject might have given an additional impetus to the 
spread, as well as to the usefulness, of such societies; but 
we fear that hitherto this committee has done absolutely 
nothing. 

We cannot conclude this part of the subject without re¬ 
ferring to the field-clubs of Lancashire and the west of 
Yorkshire. In Lancashire there are a number of field- 
clubs* composed almost exclusively of working-men, 
some of which have been in existence for many years, and 
all of them, we believe, in excellent working condition. 
In Lancashire there are at least eleven of such clubs, one 
of which is among the most efficient field-clubs in the 
kingdom. This is the Todmorden Botanical Society, 
which may be taken as a specimen of these Lancashire 
clubs, and of which Sir Walter Elliot thus speaks 

“ One of the most successful of the above is the Tod¬ 
morden Botanical Society, established in 1852, principally 
through the exertions of Mr. Stansfield, who has always 
been its president. The bulk of the 18$ members are 
working-men, who pay a subscription of 6 s. a year, meet 
on the first Monday of every month, and in the winter, on 
the intermediate fortnights, for lectures and papers ; and 
make six field excursions, four within ten miles, and two 
longer ones, extending into neighbouring counties, and 
even as far as Scotland. They have a good herbarium, 
and have prepared a flora embracing a space of six miles 
round Todmorden. They have also acquired a library of 
600 volumes, chiefly botanical.'’ 

We can only briefly refer to the West Riding Consoli¬ 
dated Naturalists’ Society, which at present, as will be 
seen from our list, consists of an amalgamation of twelve 
local clubs, belonging to various towns in the West 
Riding, and all of them, like the Lancashire Societies, 
composed mainly of working-men. Each of these 
societies has, we understand, its own district in which to 
carry on its field-work, and the united societies have 
stated meetings, but so far as we have ascertained, they 
have not yet decided upon a satisfactory modus operandi. 
The amalgamated societies have, however, a journal in 
common, “ The Yorkshire Naturalists* Recorder/ in which 
their proceedings are published, we believe monthly. 
There is no doubt that if their united societies could " 
devise a satisfactory organisation in which to carry on 
their work in co-operation, great good would be the 
result. Their example might, we think, be followed with 
advantage by other contiguous small societies, which we 
fear are often apt to get disheartened from the paucity of 
working members, and a feeling of isolation. This i* 
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keenly instance, so far as we know, in which a number of 
contiguous (societies *have united into a connected group* 
though other societies] occasionally have excursions in 
common. 

We regret to say that since our list was published, we 
have ascertained that two of the Yorkshire Societies 
named therein, are now defunct, vix. the Halifax Natu¬ 
ralists’ Society, once a member of the West Riding 
Union, and the Leeds Natural History Society. We have 
been told that the Wigan Field Naturalists’ Scientific 
Society,’"given in Sir Walter Elliot’s list, with 150 mem¬ 
bers, is also dead We hope that in reality these are not 
dead, but only sleeping; and that means may soon be 
taken to rouse them again into activity. 

Altogether, then, including the Lancashire Societies not 
in our list, and others of which we have heard since our 
list was published, one of which was founded at Bally¬ 
mena, County Antrim, the result, we believe, of some 
lectures there last winter, there arc at the present time in 
Great Britain and Ireland at least 169 associations es¬ 
tablished solely or partly for the pursuit of science in one 
form or another. Of these 104 are professedly field-chibs, 
while a considerable number of the remainder do field- 
club work in so far as the publication of lists of the 
natural productions of their surrounding districts are con¬ 
cerned. Only 22 of these 169 societies were founded 
previous to t 1830, while all the field-clubs were formed 
after that year, and by far the greater number of them 
within the last twenty-three years. We do not reckon 
among these the scientific societies which have been 
formed in connection with our public schools, to which we 
shall refer afterwards. 

Of these societies the English ones are mainly grouped 
in the North of England, along the Welsh border, and m 
the southern counties, the midland district being but 
sparsely represented, and Bedfordshire,* Derbyshire, Es¬ 
sex, Hertfordshire, Huntingdonshire, Lincolnshire, Rut* 
landshire, not at all, not to mention the Channel Islands 
and the Isle of Man, which would afford opportunities to 
field-clubs which cannot be attained in the main island at 
all Glamorganshire is the only Welsh county repre¬ 
sented by a society, while all hut three of the Irish 
counties are unrepresented. Scotland, the birthplace of 
field-clubs, we have already referred to as b eing far be¬ 
hind England in this respect Ireland, and even Wales, 
cannot perhaps at present be blamed for their backward¬ 
ness in regard to associations of this kind, though each 
country, in its own way, offers a magnificent field of in¬ 
vestigation to local naturalists. With regard to the un¬ 
occupied districts of England and Scotland, we can only 
hope that the scientific contagion may rapidly spread, As 
no doubt It will when all the conditions are present for its 
taking effect Meanwhile, the vapid spread of scientific 
societies, and especially field-clubs, and the valuable re¬ 
sults that have already followed from the labours of a 
number of them.'must be exceedingly gratifying to aft who 
desire to see the triumph of science, and, indeed, to all 
who are earnestly seeking after the elevation of their 
fellow-men. Is it not one more sign that *ihe old order 
changethj yielding place to new ?* 

. * WS eKliDrtst in ottrlut trtfelt tto Woottiopa was wdd to be in 
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MARSHALL'S TODAS OF SOOTH INDIA 
A Phrenologist amongst the Todas; or ; the Study of a 

Primitive Tribe in South India . By William E« 

Marshall, Lieut.-Col. of H.M. Bengal Staff Corps, 

(Longmans, 1873.) 

HE Todas are a pastoral hill-tribe in the Nilagiri 
region of Southern India, whose singularly interest¬ 
ing social condition fairly entitled them to be described 
in a volume by themselves. Colonel Marshall succeeds in 
communicating to his readers the lively interest he felt 
in his work, and several points of ethnology will be per¬ 
ceptibly advanced by it, notwithstanding much of the 
theoretical part of the book which will hardly meet with 
acceptance. 

Especially from the moralist’s point of view, the condition 
of these secluded herdsmen deserved to be put on record 
while still little changed under influences from without 
They show perfectly how the milder virtues naturally 
prevail among men in an intellectually childlike state, if 
only society is undisturbed from without, and finds its 
equilibrium within. “ The general type of the Toda cha¬ 
racter is most unvarying ; singularly frank, affable, and 
self-possessed, cheerful yet staid ; ” theft and violence are 
almost absent among them ; their quiet domestic life is 
u undisturbed by the wrongs of grasping, vindictive, over* 
bearing naturestheir engagements to support their 
wives and children, though resting on mere promises, are 
kept through utter guilelessness and want of talent to 
plot. Toda society is simply held together by the strength 
of family affection. “ It is a quiet, undemonstrative, bu 
intensely domestic people ; domestic in the wider sense 
of viewing the entire family, to the last cousin, much as 
one household, in which everyone is everywhere entirely 
at home ; each one assisting, with the steadiness of a 
caterpillar, in the easy, progressive task of emptying his 
neighbour’s larder ,* no one exerting himself by one frac¬ 
tion to raise the family. The great feature in Toda 
organisation, is the all-absorbing power of his domestic 
attachments, which, like Pharaoh’s lean kine, swallow up 
all other qualities,” The points where the moral code of 
these easy-going folk differs from that of modern intuitive 
moralists, are especially polyandry and infanticide. Their 
marriage-relations within the family have perhaps more 
nearly approached than those of any other known tribe 
that promiscuity which several modern ethnologists have 
supposed to belong to a primitive state of society 1 
“ it was formerly their almost universal custom—in the 
^days when women were more scarce than they are now-** 
Tor a family of near relations to live together in erne 
mand , having wife, children, attd cattle all in common? 
Here, indeed, is socialism of an extreme order, prevailing 
among a low race, in whose general condition its evi 
and good are alike visible. As need hardly be asud, 
to the Toda mind polyandry seems part of the natural order 
of things. So it was with infanticide, till about fifty years 
ago an English officer, Mr. Sullivan, mounted the Nila¬ 
giri plateau and visited the homes of the Todas Since 
then aft the events of Toda history have been dated from the 
visit of H Sullivan Dore,” as we date from the Christian 
era, and thenceforward the Government put down infanti¬ 
cide, and its farmer prevalence is now only to be traced 
in the c*niaa,and learnt from the memory of old people* 
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An aged Toda gave his account of the practice w I 
don’t know whether it was wrong or not to kili them, but 
we were very poor, and could not support our children. 
Now every one has a mantle (‘putkuli’), but formerly 
there was only one for the whole family, and he who had 
to go out took the mantle, the rest remaining naked at 
home, naked all but the loin-cloth ( f kuvn'). We did not 
kill them to please any god, but because it was our cus¬ 
tom. The mother never nursed the child—no, never ! 
and the parents did not kill it How could we do so ? 
Do you think we could kill it ourselves ? . . . Boys 
were never killed, only girls ; not those who were sickly 
and deformed—that would be a sin (* papum ’); but when 
we had one girl, or in some families two girls, those that 
followed were killed." 

Perhaps the ablest part of Colonel Marshall’s work is 
his tracing out of the social forces which brought about 
this condition of society, the enforced equilibrium between 
population and means of subsistence, leading a tender¬ 
hearted people to systematic female infanticide, and then 
causing a huddling together of the endogamous polyan- 
drous clans to keep themselves alive. It is no doubt true 
that the entrance of new conditions, such as a state of 
war or an advance in the arts, would have altered not 
only the relation of the sexes but also the moral laws of 
the people. Colonel Marshall’s researches were especially 
suggested and guided by Mr. M‘Lennan's “ Primitive 
Marriage,” and if a new edition is brought out of that 
important treatise (now out of print and scarce), the 
Todas will supply some items of valuable evidence to it, 
hearing on ancient social conditions of mankind. 

Care must be taken, however, to interpret with proper 
reservation the word “primitive,” as used in these inquiries. 
Colonel Marshall calls the Todas a “ primitive tribe,” and 
argues from their customs to the condition of “ primitive 
races,” nor is this objectionable if the word be meant only 
to signify a comparatively early stage of society. But 
the Todas are by no means primitive as representing 
the earliest known grades of civilisation : they are not 
savages, but a pastoral tribe in a condition much above 
savagery, belonging to the great Dravidian race of South 
India. Among them, moreover, may be noticed certain 
curious customs, to be accounted for on the principle of 
“survival in culture,” and being apparently relics of a 
former condition of the race different from the present. 
The Todas are not now hunters, nor do they use bows 
and arrows. But, at a certain time after marriage, the Toda 
husband and wife go into the village wood, and kneel¬ 
ing before a lamp at the foot of a tree, the wife receives 
from the husband a bow and arrow made by him, which 
she salutes by lowering her forehead to them. Taking 
up the weapons, she asks, “ What is the name of your 
bow ?” each clan apparently having a different name for 
its bow; he tells her the name, and afterwards she depo¬ 
sits the bow and arrow at the foot of the tree. Colonel 
Marshall can hardly be wrong in his supposition that this 
custom has comedown from a former period when the Todas 
actually carried such weapons. This is also confirmed by 
their funeral rites, where among the articles burnt for the 
dead man are a flute (an instrument they never use), 
and a toy bow and arrows, which they gdt made for the 
purpose by their neighbours the Kotas. When the author 
got a man to buy him one, the Kota who made it asked 


“Who is dead V* The inference is obvious, that the 
Todas were hunters before they took to their absolutely 
pastoral life. Nowadays, their cattle are all in all to them; 
not only their life but their religion turns on buffalo \ the 
milkman is a divine personage too holy to be touched; 
the most sacred objects are certain ancient cow bells, 
and the dignity of the sacred bell-cows is handed down 
from mother-cow to daughter-cow. The keeping up of 
this sacred heritage in the female line leads Col Marshall 
to infer, at any rate ingeniously, that he has found here a 
relic of ancient days when the rule of kinship on the 
mother’s side (which he considers with Mr. McLennan to 
characterise primitive society) still prevailed ; it only now 
holds good of bulls and cows, while among men and 
women relationship is on the male side, thus following the 
rule which is considered to belong to a higher stage of 
society. It is not a new idea that the worship of the cow in 
Egypt and India had its origin not in myth but in prac¬ 
tical expediency, being craftily devised to prevent the 
lives of such valuable creatures being wasted. But no¬ 
where does this argument look so complete and rational 
as among those thoroughgoing devotees of the milk-can, 
the Todas. 

It is to be feared that the title of Col Marshall’s volume 
may prevent its having all the popularity it deserves. Not 
that this title is misleading, for he accepts and uses con¬ 
fidently the now discredited phrenological system of 
bumps and organs, and tabulates his series of Toda 
skulls according to their Concentrativeness, Amativeness, 
Veneration, &c. On this classification by phrenological 
organs he founds a theory as to the relation between 
civilisation and the shape of the skull. It appears, from 
his description, that the Todas are a uniformly long- 
skulled race, though, a mong his dimensions, I fail to find 
anywhere the actual measurements of cranial length and 
breadth, and can only guess from the portraits (which, bythe 
way, are beautiful autotypes), that the proportions of these 
two diameters may perhaps be something like joo : 72 or 75 
Now these dolichocephalic Todas being a kindly, harm¬ 
less, indolent, unprogressive race. Col Marshall proceeds 
to connect their narrowness of skull with their want of 
active energetic qualities, the phrenological organs of 
which are placed at the side of the head. Thus he comes 
to the conclusion that it is the brachycephalic tribes, with 
their skulls broadened by the fierce conquering and pro¬ 
gressive organs, which come to the front in the march of 
civilisation. Well, no doubt there are various dolichoce¬ 
phalic tribes who have remained at low stages of culture 
but how is it in the northern half of Asia, the abode of the 
broadest-headed tribes of man, whom nevertheless the 
comparatively long-headed Russians have for ages been 
beating with one hand and civilising with the other. 
Prof. Carl Vogt's treatment of the question is on a far 
broader basis, where in a few Hues of one of his lectures 
he shows that both the extreme dolichocephalic and 
brachycephalic tribes are savages or barbarians, while 
the main work of civilisation has been done by people 
who are neither the one nor the other, the mesaticcphalic 
or intermediate* headed races, such as ourselves. This Is 
one of the points which make the reader regret that <SeL, 
Marshall did not keep his book waiting till he could 
bring his opinions under discussion at the Anthiopolo^, 
gical Institute or the Asiatic Sodety, wvldela.- ^ 




led him to modify his views in several w*ys* As it is, 
his preface is dated from Faixabad, and in it he describes 
himself as “a solitary Indian, far away from contact with 
men of science, but fresh from the actual and impressive 
presence of * Nature’s children.’” These words account 
for the freshness and vigour of his style, but they must 
not be taken to imply that his examination was made 
without want of knowledge of anthropology. So far from 
* this, one of the great excellencies of the volume lies in 
showing how much more deeply an observer sees into the 
life of an uncivilised people, when he is engaged in 
examining evidence for and against current ethnological 
theories, than when he goes as a mere traveller, setting 
down at random anything that takes his attention. 

Edward B, Tvlor 


OUR BOOK SHELF 

An Elementary Treatise on Geometrical Conic Sections. 
By G. Richardson, M.A. (Rivington, 1873.) 

This is one of the volumes of the publisher’s Mathe¬ 
matical Series, is very well printed, and has, if we are not 
mistaken, only three trivial misprints. There is quite a 
run at the present time on this subject, if we may judge 
by the number of treatises which have recently made 
their appearance, and this we are not altogether sur¬ 
prised at, as it is one of great interest; its theorems have 
great intrinsic beauty and almost boundless applications. 
The ordinary propositions are discussed not altogether in 
the usual order of consecution from the locus-point of 
view (the last chapter of four pages being devoted to the 
cone); the demonstrations are neat, and two or three are 
exceedingly concise as well The only or chief novelty 
is the simultaneous treatment of the ellipse and the 
hyperbola, the corresponding propositions facing one 
another on the even and odd pages respectively. 1 he 
discussion of the asymptotic properties of the latter 
curve pairs off against a series of propositions on projec¬ 
tions. The book is a good working one for beginners, 
and embraces sufficient for the preliminary examination 
for mathematical honours at Cambridge, without having 
too much for school use. There is an extensive selection 
of exercises. R. T. 

Waste Products and Undeveloped Substances. A Sy¬ 
nopsis of progress made in tneir economic utilisation 
during the last quarter of a centurv, at home and 
abroad. By P. L. Simmonds. (London : Hardwicke, 
1873 .) 

Mr. Simmonds’S book is seasonable in these daysj 
when so much has been done in the utilisation of waste, 
as showing how very much yet remains to do. 

In nearly 500 pages of close print he has drawn atten¬ 
tion to a mass of matter almost bewildering in its vastness, 
\ and extending to nearly every kind of material in use in 
civilised communities. We cannot help noticing that 
Mr. Simmonds has been affected by the mass of subjects 
he has attempted, for the book very frequently displays a 
considerable lack of arrangement. 

The author should look to this in a future edition, 
in which also the book might be easily and advantage¬ 
ously condensed to a considerable extent 
We must, however, thank the author for the service he 
does in calling the attention of civilisation to the ex¬ 
travagant, and we might say, riotous * living with 
sfhich it* substance is wasted. 

La Boianiqus do fa Bible, £tude scientifique, historique, 
litteraire et exdgdrique des piantes mentionndes dans la 
Sainte-Ecriture. Par Fr^ddric Hamilton. 8vo. pp. 230, 
35 photographs. (Nice : Eugfcne Fleurdelys, 1871*) 
Tam Interesting volume will possibly be unknown to the 


majority of our readers, and yet we venture to think that, 
from the beauty of its illustrations and the pleasantness 
of its style, it may to some of them prove a welcome ad¬ 
dition to their knowledge of the subject on which it* 
treats. Not stopping to discuss the nature of those mys¬ 
terious trees saia to have existed in the Garden of Eden, 
the author divides his subject into two parts. The first 
treating of the genera and species of which there can be 
little doubt, such as the pomegranate, almond, cedar, fig, 
&c*; and the second of those plants or portions of plants 
about which it is difficult to decide to what genus even 
they may belong, such as shittim-wood, hyssop, &c. In 
the first portion of the volume not only are the scientific 
characters of the plants given, but there is also added a 
series of references to them from the classics. The pho¬ 
tographs are taken from living specimens growing chiefly 
in the neighbourhood of Nice and Mentone. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible fat opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications .] 

Effects of Temperature on Reflex Action 

I do not know if I quite understand Mr. Lewes’s objections 
to my little article in the Journal of Anatomy and Physio* 
logy. He attributes the absence of movements in the case in 
question to a loss of sensibility to temperature. At first his 
statement reads as if the loss of sensibility to temperature were 
due to the removal of the brain. But he cannot mean this, 
because the whole of my paper starts from the fact that when 
the toes alone are exposed to gradually heated water, the leg 
is withdrawn. If he means that the sensibility to temperature 
alone is destroyed or depressed by the exposure of the whole 
body to the gradually heated water, and the other u sensibili¬ 
ties*’ left intact, I ao not see how my argument touching the 
difference between the entire and the brainless frog is affected 
at all by a limitation of the stimulus to one particular kind. 
Moreover, in the last observation recorded in my paper it is 
expressly stated that in the later stages of heating the absence 
or diminution of reaction towards chemical as well as thermal 
stimuli was observed. Gradually heated water acts as a very 
slight stimulus, sulphuric acid (even dilute! is a very strong 
stimulus ; and that the latter suddenly applied, as in the experi¬ 
ment of Goltz referred to by Mr. Lewes, should call forth a re¬ 
flex action at a time when the former is unable to do so, in no 
way contradicts my explanation of the absence of movements. 
A red-hot iron might have been substituted for the sulphuric 
add with identical results. 

The paper in question had for its object simply the solu¬ 
tion of the difficulty why the brainless frog allowed himself 
to be boiled without moving. In it I carefully avoided entering 
upon any discussion concerning Sensation (or Consciousness) in 
the spinal cord. The words movement of volition, that is, a 
movement ca tried out by the encephalon," — ** ordinary reflex action, 
that is, a movement carried out by the spinal cord alone," were 
purposely chosen. I went so far as to speak of an “ intelligent 
frog” and an 11 unintelligent reflex action,” because we have 
means of measuring intelligence, and we can speak of a body as 
being conscious and yet not intelligent. 1 imagine that if Mr. 
Lewes and myself were to talk over the matter quietly, he 
would find that lam not so much at variance with him as he 
imagines. I feel with him the difficulty of refusing to the proto¬ 
plasm of a white blood corpuscle, a something which may be 
evolved into (not out of) consciousness. That and like difficul¬ 
ties are not a little increased if, as Mr. Darwin seems to suggest, 
we regard inherited voluntary acts as the chief instead of the 
occasional source of reflex actions. Without entering into any 
long discussion, perhaps I may be permitted to say that in such 
matters as the movements of a brainless frog, it seems to me 
there are two things which ought to be kept separate : the inves¬ 
tigation into the laws according to which those movements take 
place, *>., the study of the various nervous mechanisms Of the 
spinal cord, and the question whether those movements, whether 
the working of those mechanisms, is or Is not accompanied by 
consciousness. As a physiologist I am prepared to busy myself 
with the first, as I see prospects of success. With regard to the 
second, I am not prepared to say anything until we have ol>« 
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tained win* better tokens of consciousness than the greater or 
less resemblance of the movements In question to such move* 
merits as our conscious selves are in the habit of executing. 

M. Foster 

Meyer's Exploration of Hew Guinea 

Few persons can have read Dr. Meyer's account of his recent 
adventurous and very successful journey with more interest than 
myself; but I confess 1 was surprised to find that the translator 
of my book should have misunderstood what X had Stated, and 
so create a difference between us where none exists. He says 
(speaking of Dorey) that I “ have not given a correct impression 
Of the natives of the surrounding hills and mountains, separating 
them in some way from the inhabitants of the coast, as smaller, 
uglier, not mop-headed," Ac.; and that he finds on the other 
hand, that “there is no generic difference at all between the 
Papooas of the mountain and the Papooas of the coast, except 
such differences as we find everywhere between the highlanders 
and coast inhabitants of the same race." Mow I say exactly the 
same thing : “From these (sketches) and the captain’s descrip¬ 
tion, it appeared that the people of Arfak were similar to those 
of Dorey.’ (“ Malay Archipelago," 3rd Ed. p. 505.) l)r. Meyer 
however, probably refers to what I say of the people of one hill 
village, close to Dorey: “The inhabitants seemed rather uglier 
than those at Dorey village. *rtiey are, no doubt, the true indi¬ 
genes of this part of New Guinea, living in the interior, and 
subsisting by cultivation and hunting. The Dorey-men, on the 
other hand, are shore dwellers, fishers, and traders in a small 
way, and have thus the character of a colony who have migrated 
from another district. These hillmen, or Arfaks, differed much 
in physical features. They were generally black, but some were 
brown like Malays. Their hair, though always more or less 
frizzly, was sometimes short and matted," &c. (p. 499). 1 can 

only suppose that the word “ differed " in the above passage was 
taken to mean “differed from the Dorey people," whereas tire 
context shows that it means ** differvo among themselves," 
or varied, which would have been a belter word. In the preced¬ 
ing page I have stated of the inhabitants of Dorey : "The ma¬ 
jority have short woolly hair;" so that there is no difference 
from them in that respect. In all l liave written about the 
Papuans I have maintained that the people of New Guinea and 
of all the immediately surrounding islands are of one race, with 
very unimportant local differences ; and I do not think my re¬ 
mark, that the people of one village were " rather uglier " than 
those of another, three miles off, justifies the idea that 1 sup¬ 
posed there was any “difference," in an ethnological sense, be¬ 
tween them. I cannot find that I have said a word about differ¬ 
ence of stature. 

The great success of both Messrs. D’Albertis and Meyer in 
penetrating inland in New Guinea will, it is to be hoped, induce 
other travellers to attempt the exploration of the far larger and 
fo&s known southern portion. Two Europeans, with a small 
steam launch and a Malay crew, would, no doubt, be able to 
penetrate a long way up some of the larger rivers, and establish 
a station from which exploration of the central mountains might 
be effected. There is now no portion of the globe so completely 
unknown as this, or which promises such great results for every 
branch of Natural History. Alfred R. Wallace 

Deep-sea Sounding and Deep-sea Thermometers 

With reference to the discussion which has recently been 
carried on in Nature a# to the deep-sea thermometers, I hope 
that perhaps the following statement may tend to put the 
nutter at rest. 

One of Negretti’s thermometers was exhibited at the Royal 
United Service Institution at a lecture, March 11, 1859, by 
Admiral FitzRoy, who then spoke of them “a* thermometers 
peculiarly constructed, self-registering," Ac. The construction 
of these thermometers had been fully described in the "First 
number of Meteorological Papers, 1857,” and was subsequently 
given in a "Treatise on Meteorological Instruments," published 
by Negretti and Zambia in 1864* The peculiarity of these 
thermometers was mentioned in the Hydrographic Instructions 
to Captain Dayman of the Cyclops Sounding Expedition, dated 
May aft 1857. These facts are sufficient to show the ample 
publication of the device in question for protecting the bulbs 
against pressure* 

1 know from Dr, Miller himself that he did not know of 
wqgretu s plan. In his paper in the Royal Society Proceedings, 


he calls the one which he describe* * "simple expedient," l am 
not aware of any just claim on the part qf Mr* Caaella to the 
principle of the invention* 

X consider that the practice of inrinrtnent makers designating by 
their names instruments which they have not is most 

reprehensible. Robert II. Scot? 

London, Dec. 9 

[We have received a letter on this subject also from Mr. 
Casella, but as there is nothing in it bearing on the teal point at 
issue, we do not print it. The above letter from Mr. Scott 
renders it clear to us, and it will doubtless be also clear to our. 
readers, that the whole credit of the double bulb belongs to 
Messrs* Negretti and Zambra. We quite agree also with Mr. 
Scott’s closing remarks. This correspondence must now cease* 
-Er] 

The Dutch Photographs of the Eclipse of 1871 

About a year ago Dr. Scheilen kindly sent me two paper 
copies of the java photograph, one of them was stated to be of 
the size of the original negative and the other was an enlargement 
of about ten and a half diameters, with a delicately soft outline 
and much detail in the corona. On comparing this with the 
Indian photographs I found that though the outline of the corona 
corresponded depression for depression with the two Indian 
series, yet there was great difference in the detail of the lower 
parts. The question therefore arose, Was such difference to be 
regarded as proof of enormous change in the corona in the course 
of about an hour, during the passage of the totality shadow from 
India to Java ? 

X had carefully compared and catalogued the details visible 
upon the original negatives of the two Indian series, and had 
found no structure in the one that could not Ik traced in the 
other, but the details of the new Java photograph were quite of 
a different character, lumpy, and in more definite masses. On 
mentioning this to Lord Lindsay he informed me that he had 
otheT copies of the Java negatives which he had received directly 
from Prof. Oudemans and which were almost structureless. Mr. 
Davis undertook a critical comparison of the two Java photo¬ 
graphs, and pointed out thut in spite of the striking dis¬ 
similarity of the paper prints, they were evidently both 
taken from the same original, for they each showed a faint 
scratch and three minute photographic flaws in the same res* 
lative positions. It was impossible to assert that the 
one was a good print and the other a very bad one, for in the 
photograph with the delicate corona the moon’s limb was soft 
and hazy, while with the poor corona the limb was perfectly 
sharp and definite. Wc had only one course left, and that was 
to infer that the softening and details had been produced artifi¬ 
cially. Having detected manipulation in the corona, we natu¬ 
rally suspected it in the moon’s limb, and thus arose my remark 
at the meeting of the Astronomical Society, that the sharp edges 
of the irradiation under the prominences might have been arti¬ 
ficially produced by stopping out the moon, or rather by stopping 
out the hazy irradiation which presents so marked A feature, 
especially under the prominences in the Indian photographs, a* 
well as in those taken in 1870. 

There is still a little mystery which require* clearing up about 
the hazy irradiation. No trace of it is to be found in the copies 
of the Shelbyville photograph taken by Mr. Whipple in i860, 
nor {as we now learn) in the Java photographs, although the 
action of the light has been greater in these than in some of the 
Indian and i8to negatives, which show it as a very marked 
feature. Wc know that under ordinary circumstances Wy 
irradiation is produced by reflection at the hinder surface of the 
glass on which the photograph is taken, and that its amount 
may be greatly reduced by backing the plate, during its exposure, 
with wet paper, so as to produce a film of water instead of a 
film of air immediately benmd the plate, thus causing neatly ail 
the light to be transmitted instead of reflected at its back surface. 
Yet the liaikul photograph* (and I understand also the Cadiz 
photograph of 1870) were backed with wet paper, and still show 
the irradiation very markedly. 

rilipticity of the dark moon touched upon by 
1 rof. Oudemans seems to me to involve some very interesting 

a uestions. It is remaikmble that the ellipticity does not occur & 

U eclipse photographs. After making allowance for the mpim’* 
motion during 40 seconds in the enlargement from the Cadi* n*. 
Cl L?* y ■*L* ta * \ ha '* not b « n oMe to «f- 

* in “ 0ri * 1 dtaMte « * 4 * 
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In tfq* a of tli* glass copies from lb* Ottumwa photographs, 
I$69, the moota is also apparently quite circular j but in No. 4, 
where the bright depths of the chromosphere are just appearing, 
the polar diameter is distinctly the longest I have been led to 
conclude that the ellipticity is caused bv an unequal eating over 
or irradiation at the polar and equatorial portions of the limb, 
and that in this lies proof that at the sun’s equatorial regions the 
brighter layers of the chromosphere extend to a greater height 
than near the poles. We know from other sources that the corona 
generally, and probably also its lower portions, were not so 
bright in 1870 as in 1869 and 1871 ; hence the eating over be¬ 
tween the prominences has been comparatively slight, and no 
detectable difference has been caused between the polar and 
equatorial diameters. - A. Cqwfer Ranyard 

The British Museum 

It is strange that such a statement as that advanced by Mr. 
W. Stanley jevons in Nature, Nov. 13, has so long remained 
unChaUengea, viz. “ that the British Museum exists not so much 
for. the momentary amusement of gaping crowds of country 
people, who do not understand a single object on which they 
gaze, as for the promotion of scientific discovery, and the ad¬ 
vancement of literary and historical inquiry.” No one will 
dispute the truth oi these statements, but substitute the word 
"instruction ” for " momentary amusement,” and I very much 
doubt if his views would meet with public approval. I have 
always looked upon the British Museum os the National Museum, 
and preeminently the Museum of the people, and, as such, the ar¬ 
rangement and labelling of the specimens should be of the most 
simple and instructive nature : nor is such an object opposed to, 
but perfectly coincident with, the highest interests of science. 
No wonder the Museum is filled with "gaping crowds” when 
nothing is done to instruct them as to the nature of objects of 
which Mr. Stanley Jevons himself admits they are ignorant, nor 
to provide them with a suitable and educational guide-book, 
without which they are as sheep without a shepherd When the 
Trustees of this Museum can spare time, they may, perhaps be 
.able to direct attention to the fuller development of its scien¬ 
tific and educational functions ; as regards the former, by the 
establishment of one exclusively British Department; and, as 
regards the latter, by carrying out the very obvious suggestions 
which I have advanced. The view that science, or rather scien¬ 
tific men, should have a monopoly of the benefits to be de¬ 
rived from this Institution is astoundingly selfish and narrow¬ 
minded. If such are the views of the Trustees, the British 
Museum hod better be closed to the public. S, G. I\ 


Moraines 

I have recently been visiting some of those spots which, 
according to Prof. Ramsay and other geologists, are marked by 
moraines of the ancient glaciers of North Wales, and several of 
which are supposed to form the retaining walls of lakes or tarns : 
and a question hast arisen in my mind to which neither my own 
consideration nor any of the few books here at my command 
has afforded any answer. 

A glacier which has retreated from its terminal moraine, 
Is always the source of a stream of water, and this stream 
always cuts through the terminal moraine, and makes in it a 
gap often wide; and always reaching down to the level of 
the original soil. A terminal moraine from which a glacier has 
retreated is the rim of a saucer with a cleft in it, extendingto the 
bottom Of the saucer. It consequently cannot and does not act 
As a retaining wall, and the water from the glacier does not form 
a lake, but flows out as a stream. No better illustration of this 
&ct occurs to me than the Rhone glacier, with its long series of 
terminal moraines, all intersected and cut through to the ground 
by the infant Rhone. How then can a terminal moraine ever 
wax a lake ? But if a terminal moraine alone cannot form a 
lake, a terminal moraine with a stopper put into its, hole might. 
But how is the stopper to get there? Why should d&ris or 
itones or any other stopper stay in the one place in the whole 
line where there is no resistance ? 

Where the basin of the lake is supposed to be constituted by 
a rock basin and a moraine on its rim, what I have said has, of 
orate, no application to the rock basin, but seems to me to 
apply to show that the moraine cannot constitute any part of the 
vetamiog barrier. 

And sgun, wiwee (he retaining barrier is supposed to be con- 
•titated JW a marine terminal nomine, i.e. by a moraine depo¬ 
sited tuner the see. the obsemtions 1 have made seem not to 
•ppfc 1 

■■ ‘ T 


My questions apply to ordinary terrestrial /terminal moraines. 
They are so simple and go so to the root of the whole notion 
that such moraines can form lakes that 1 presume they have been 
answered long ago by geologists. Can any of your readers tell 
me where such answers are given or what they ought to be ? 

Bryn Gwyn, Penraaenmawr, Oct 13 Edw. Fry 


The Elevation of Mountains and the Internal Condi¬ 
tion of the Earth 

I have just read in Nature, vol. ix. p, 62, Captain 
Hutton's letter to the Rev, Osmond Fisher on the " Elevation of 
Mountains and Volcanic Theories.” I was also indebted some 
time since to the courtesy of Captain Hutton for a copy of his 
lecture on the Formation of Mountains, delivered at Wellington, 
New Zealand, November, 1872. Without entering at present 
into a discussion upon the particular theory which finds favour 
with him, I may be permitted to call attention to the fact that 
Sir William Thomson's views as to the rigidity of the earth 
have been distinctly called in question in a former number of 
this journal, which has probably not reached Captain Hutton. 
I refer to my communication entitled "The Rigidity of the 
Earth,” printed in Nature, vol. vii. p. 288. Captain Hutton 
expresses his belief that the theory of internal rigidity has pro¬ 
bably a weak point somewhere, I venture to think that its 
weak point* are so many as to make it a theory too brittle to 
form a support to any geological superstructure. 

Dublin, November 38. H, Hennks*sY 


METEOROLOGIC SECTIONS OF THE 
ATMOSPHERE 

T HE primary object of meteorology is to record the 
pressure, the temperature, the moisture, the elec¬ 
tricity, and the movements of the atmosphere. It is 
desirable, however, that observations on these subjects 
should be combined with the elements of time and 
distance. At the general meeting of the Scottish Meteo¬ 
rological Society on June 26, 1867 ,1 proposed the method, 
since generally adopted, of reducing the intensity of 
storms to a numerical value by the calculation of baro¬ 
metric-gradients, or in other words by dividing the diffe¬ 
rence of reading of any two barometers by the distances 
between the stations where such barometers are placed, 
thus introducing a nomenclature of universal application, 
by which the movements of any aerial current, and par¬ 
ticularly the wind force of storms, may in every part of 
the world be reduced to one standard of comparison ; 
and the calculation of thermometric, bygrometric, and 
electric gradients was subsequently proposed. Since then I 
suggested to the same society the extension of this system 
by the establishment of a series of barometers placed at 
short distances from each other in one or more than one 
direction in azimuth, so as to give horizontal atmo¬ 
spheric section* for pressure. By means of such lines of 
section the maximum gradient during storms might, from 
the nearness of the stations to each other, be ascertained, 
and thus the phenomena of local storms and other local 
atmospheric disturbances investigated with some hope of 
success ; and since then a horizontal section extending 
landwards from the sea-shore has been proposed for tem¬ 
perature and moisture, chiefly with the view of determining 
the extension inland of the influence of the sea on climate. 

It would be important were the system of meteoro¬ 
logical sections extended to the vertical as well as the 
horizontal plane. If a string of stations were placed at 
short horizontal distances from each other and extending 
from the bottom to the top of a high hill or mountain, the 
section thus obtained would show the relative distribu¬ 
tion at different times, of pressure, temperature, humidity, 
&c, in the vertical plane. In Scotland, the existing 
station of Drumlanrig is 191 feet, and that at Wanlock- 
head 1,334 feet above the sea, so that the difference in 
elevation is 1,243 * ett ' T ^ e horizontal distance between 
them is 9 miles, and in all probability the necessary 
number of intermediate stations could be established. 
In Hong Kong the town of Victoria is 1,666 feet below 
that of Blockhouse Victoria Peak, while in Switzerland 
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and other mountainous districts many other suitable 
places might no doubt be found. 

Would It not be possible to secure funds for establish¬ 
ing at least one such atmospheric section on the slope of 
some steep hill or mountain in connection with a station 
or two on an adjoining level district of country ? 

Thomas Stevenson 

ON THE PHYSIOLOGICAL ACTION OF 
OZONE 

T a meeting of the Royal Society of Edinburgh on 
the 1st in$t, a communication was read from Mr. 
Dewar and Dr. M*Kendrick on the physiological action 
of ozone. The authors, in the first place, pointed out 
that little was known regarding the action of this sub¬ 
stance, except its peculiar smell and the irritating effect it 
had on the mucous membrane of the respiratory tract. 
Schdnbein had shown that a mouse died in five 
minutes in an atmosphere highly charged with ozone ; 
and it was this distinguished investigator who asserted 
that there was a relation between the quantity of ozone 
in the air and the prevalence of epidemic diseases. The 
action of ozone was therefore a subject to be elucidated ; 
and having occasion to employ ozone in another experi¬ 
mental inquiry, the authors resolved to investigate the 
matter. The ozone was made by passing a current of 
dry air or oxygen from a gasometer through a narrow 
glass tube, bent for convenience like the letter U, about 
3 it. in length, and containing a platinum wire 2 ft. in 
length, which had been inserted into the interior of the 
tube, and one end of which communicated with the out¬ 
side through the wall of the tube. Round the whole ex¬ 
ternal surface of this U-shaped tube, a spiral of copper 
wire was coiled, and the induction current from a coil 
giving half-inch sparks was passed between the external 
copper to the internal platinum wire, so as to have the 
platinum wire as the negative pole in the interior of 
the tube. After the stream of gas was ozonised by the 
transmission of the induction current, it was washed by 
passing through a bulb-tube containing caustic potash, 
when air was employed, or water when pure oxygen was 
used, in order to eliminate any traces of nitrous and nitric 
acids that might have been formed. By means of the 
gasometer, the volume of gas passing through the tube 
could be ascertained. 

The action of ozone was determined (1) on the living 
animal enclosed in an atmosphere of ozonised air or of 
ozonised oxygen ; and (2) on many of the individual living 
tissues of the body. Numerous experiments were made 
on frogs, birds, mice, white rats, rabbits, and on the 
authors themselves. Two experiments may be given here 
as illustrating the action of ozone on (1) a cold, and on 
(2) a warm-blooded animal. 

1- On a Irog .—A large, healthy male frog was intro¬ 
duced into the air chamber, through which a current of 
air was passing sufficient to fill a litre jar in three minutes. 
At the end of two minutes, the respirations were ninety- 
six per minute. The induction machine was then set to 
work so as to ozonise the air. In half a minute, the eye¬ 
balls were retracted, so as to appear deeply sunk in the 
orbits, and the eyelids were closed ; the respirations were 
now eight per minute. At the end of six minutes, the 
animal was motionless, and there were no respiratory 
movements. Pure air was then introduced. In half a 
minute, there was a slight respiratory movement, and in 
eight minutes there were eighty five respirations per 
minute. At the end of other twelve* minutes, ozone was 
again turned on, with the same result, A frog will sur¬ 
vive in a dormant condition in an atmosphere of ozonised 
air for* several hours In one case, the animal died. The 
heart was found still pulsating. It was full of dark blood. 
The lungs were slightly congested. The blood was 
venous throughout the whole body. In ozonised oxygen 
the effects were, on the whole, the same as in ozonised 


air, with this difference, that in ozonised oxygen the 
respiratory movements were not affected so quickly, and 
were never completely arrested. 

2. On a M 'kite Mouse.—K full grown and apparently 
healthy white mouse was introduced into a vessel through 
which a stream of air was passing at the rate of eight 
cubic inches per minute. Five minutes thereafter, the 
animal was evidently at ease f and the respirations were 
over 100 per minute. The air was then ozonised. One 
minute after, the respirations were slower, but the number 
could not be ascertained owing to the animal moving 
uneasily about. In four minutes from the time of the 
introduction of the ozone, the respirations were thirty-two 
in a minute. The mouse now rested quietly, occasionally 
yawned, and, when touched by a wire, moved,—but 
always so as to remove its nose from the stream of 
ozonised air. At the end of fifteen minutes, the animal 
had slight convulsive attacks, which increased in severity 
until it died—nineteen minutes after the introduction of 
the ozone. The post-mortem appearances were great 
venous congestion in all parts of the body. The heart 
pulsated for several minutes after systemic death. In 
ozonised oxygen, death was delayed for a much longer 
period. Instead of dying at the end of fifteen or twenty 
minutes, as happened to mice in ozonised air, they lived 
for forty or sixty minutes. It is noteworthy that even 
after death in ozonised oxygen, the blood was found to be 
in a venous condition. 

On breathing an atmosphere of ozonised air themselves, 
the authors experienced the following effects:—a suffo¬ 
cating feeling in the chest; a tendency to breathe slowly ; 
irritation of the fauces and glottis ; a tingling of the skin 
of the face and conjunctiva?. The pulse became feebler. 
The inhalation was continued for eight minutes, when 
they were obliged to desist; and the experiment was 
followed by violent irritating cough and sneezing, and for 
five or six hours thereafter by a sensation of rawness in 
the throat and air-passages. 

The general result of the inquiry may be briefly stated 
as follows :— 

1. The inhalation of an atmosphere highly charged 
with ozone diminishes the number of respirations per 
minute. 

2. The cardiac pulsations are reduced in strength and 
this organ is found beating feebly after systemic death. 

3. The blood is found after death to be in a venous 
condition, both in those cases of death in an atmosphere 
of ozonised air and of ozonised oxygen. 

4. The inhalation of an ozonised atmosphere is followed 
by a lowering of the temperature of the body to the extent 
of at least 3 0 to 5 0 C. 

5. The inhalation of ozone does not exercise any appre^ 
ciable action on the capillary circulation, as seen in the 
web of the frog's foot under the microscope (200 dia¬ 
meters). 

6. In the bodies of frogs killed in an ozonised atmo¬ 
sphere, the reflex activity of the spinal cord is not appro* 
ciably affected. 

7. By means of a myographion, the work done (in 
gramme-millimetres) by the gastronemius muscles of 
frogs subject to the action of ozone was noted The 
muscles were stimulated by a single opening or Closing 
induction shock produced by Du-Bois-Reymohd^s appa* 
ratus and a DanielPs cell. The result was that the con¬ 
tractility and work-power of the muscle were found to be 
unaffected, 

8. Ozone has an action on the coloured and colourless 
corpuscles of human blood and of frog's blood resembling 
that produced by a weak acid; and in the case of the 
coloured corpuscles of the frog like that of a stream of 
carbonic acid. The corpuscles of animals killed in an 
ozonised atmosphere are normal in appearance. 

9* Ciliary action is not affected by a stream of ozonised 
air or oxygen, provided there is a considerable amount Of 
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fluid covering the cilia ; but if the layer of fluid be very 
thin, the cilia are readily destroyed. 

In conclusion, the authors stated that it would be pre¬ 
mature, at this stage of the inquiry (which opened up 
many points of interest in the physiology of respiration), 
to generalise between physiological action and the phy¬ 
sical and chemical properties of ozone ; but they pointed 
out the fact that the density of ozone (0 3 *=• 24) is slightly 
greater than than that of carbonic acid (CO a ** 22); ana 
that although the chemical activity of the substance is 
much increased, yet, when inhaled into the lungs, it must 
retard greatly the rate of diffusion of carbonic acid from 
the blood, which accounts (from the accumulation of 
C0 8 ) for the venous character of that fluid after death. 
From this point of view, destruction of life by ozone (with 
the exception of its irritant action) resembles that caused 
by an atmosphere surcharged with carbonic acid. This 
has been found to be the case more especially as regards 
the diminished number of respirations per minute, and 
the appearance of the blood after death. If, however, 
the analogy were perfect, the inhalation of an atmosphere 
of ozonised oxygen would not have produced death, 
because it is now well known, as shown by Regnault 
and Reiset,* that animals can live in an atmosphere 
containing a large percentage of carbonic acid, provided 
there is an excess of oxygen present. The amount of 
oxygen in these exp^Hiifehts converted into o?one cer¬ 
tainly never exceeded'teifrier cent. But the authors have 
observed that an anifflarjives only a somewhat longer 
time in ozonised oxygjWtfyan in ozonised air; and they 
are thus induced to r^gtdfl'ozone as having some specific 
action on the blood tnift their future experiments may 
elucidate. They are tf^ptesecuting a series of researches 
(n) on the action of smaller percentagjfe^c^ 4 /f^tf , ,‘ (£J riff' 
the action of ozone obnoxious gases and effluvia; ana (<r) 
on any therapeutical of hygienic influences it rbky have j 
on the origin and treatment of zymotic diseases. j 


THE ATMOSPHERIC t£lEGRAPH\ 

It 

A VERY common queHtltti with visitors who witncW 
the departure of attain is,—If the boxes stick on 
the road how do you liwnage to disengage them? To 
answfcr'thb question we shall notice in detail the various 



means employed in transmission, and thus we shall clas- 

8 iTJSS^ with the tubes. These may cause an 
obstruction by a defect of the interior polish, by pvo- 
jecting joints, or by the escape of air through these joints. 
In the Paris system, however, precautions have been 


Aw find Ruin,” by Dr. Atiftu* Smith, p. iS*. (Lvodw*. *87*.) 
t Continued from p. 


taken against these three sorts of danger. The degree of 
polish is sufficiently perfect, being obtained without ham¬ 
mering, by pushing the tube along a mandril before it 
becomes completdy cooled. The joints represented in 
Fig. 2 (p. 66), give an almost mathematical continuity to 
the interior surface, and they are rendered air-tight by 
means of India-rubber fittings. In this direction, then, 
there is little risk of damage and the consequent stoppage 
of the trains. In fact, since 1866 there has not been a 
single accident caused by any defect in the tubes, and the 
experiment is made upon a length of twenty kilometres 
of pipes so constructed that joints occur every five 
metres. 

The derangements arising from the machinery for com¬ 
pressing the air arc not of a special character, and need 
not be particularised here. There remain the boxes. 
Numerous types were tried before the system of the two 
cases in tin and leather, which can be hermetically closed 
and are easily opened ; from its simplicity this method 
has been adopted. Nevertheless it does sometimes 
happen that the boxes open during the journey ; how 
this is caused is not easy to explain in each particular 
case. Sometimes the collarette of the piston is in a bad 
condition, and the air divides the train; the cases are 
separated, and the despatches are scattered in the tube. 
At other times wrinkles are formed in the envelope of 
leather, the effect of which is to wedge the train so firmly 
that it is impossible to make it move. Another form of 
derangement is when the piston breaks and the pieces are 
lodged between the boxes and the tube. It is scarcely 
possible to exhaust the series of accidents of this nature ; 
the mean number of derangements in the working of the 
system during the year is eight, and it is rare to find the 
Ismne cause occurring twice. When accidents do occur, 
it is necessary to make all haste to relieve the train, 
j Often alternate manoeuvres with compressed and rari- 
{racrair removes the obstruction ; at Berlin, for the same 
rimfcse, M, Siemens employs water with which he forcibly 
ititindatesThc tube. The , cgfcat thing is to extricate the 
train without having to taWthe line to pieces. When 
such means fail it is. necessary to have recourse to the 
operation of excayMfon : ana, the necessity will be evi¬ 
dent of a prellmitimf^fd sum&ently exact determination 
of the place of d^rSjBfement. Tjie first means is indicated 
by the method oh wmpi the sykfem is worked. There is 
at hand*a reservoir of compresSeS air of a certain pres¬ 
sure] if'tHS att is partly distribuLed in the section of the 
the reservoir and the obstacle, 
ihea known rimy to the original pres¬ 
sure. In a* WoVdj Mariotte’s lawj which regulates the 
ratios of the pfc&surcs and volumes of the same mass of 
gas in two <mTereni circumstances,^furnishes the means 
of finding one of the elements, volume, when we know 
the three others, two pressures and one volume. 

M, Siemens prefers to measure the quantity of water 
which it is necessary to distribute in order to flood the 
line as far as the obstacle ; the accuracy ought to be very 
great, but it must be acknowledged that the process, in 
spite of its apparent simplicity, has a somewhat primitive 
aspect. It is not difficult to understand how this great 
mass of water is introduced, but it is very difficult to con¬ 
ceive that it can easily remove the obstacle. 

We may speak, finally, of an indirect means which is 
illustrated in Fig. 4. The reader knows that when a 
concussion is produced at the end of a tube filled with air, 
this concussion is propagated in the air of the tube at a 
speed of 330 metres per second. When the concussion 
encounters an obstacle, it is reflected and returns to the 
point of its origin at the same rate of 330 metres per 
second. If then the time is noted which elapses between 
the departure and the return, the period thus obtained cor 
responds to the passage of the concussion along a distance 
equal to double the distance of the obstacle; from an ob¬ 
servation of the time, the distance can be easily calculated# 




For example :™The interval of time between the de¬ 
parture and return of the wave produced by the concussion 
is | of a second ; the double journey is represented by 

iio m and the distance of the obstacle is 

3 2 

«« 55 metres. 

The times of the departure and of the return of the 
wave are graphically registered on a chronograph, by the 
interruption of an electric circuit obtained by the motion 
of a-membrane of caoutchouc placed at the extremity of 
the tube. 

It is known that an electric current magnetises a horse¬ 
shoe magnet. The magnetisation of the magnet com¬ 
municates to a palette placed above the poles, an attrac¬ 
tion which ceases as soon as the current is broken. 
Without entering into further explanation of this well- 
known arrangement, which is the basis of nearly all 
telegraphic apparatus, it will be granted that with 
conveniently placed conductors it will be possible 


to make the armature of the magnet move like die 
elastic membrane ; in other words, j£ the membrane 
is raised 2, 3, 4 times in a second, the armature will be 
connected 2, 3, 4 times, and the durations as well as 
the intervals of the contacts will be identical in the two 
apparatus. 

Let us return to the chronograph. The time Is 
marked by it. and is recorded by means of electro¬ 
magnets. The oscillations ot a seconds pendulum 
are repeated electrically and registered on a line, No. 2 
in Fig. 4, which is described by a point fixed to the 
electro-magnet, upon a smoke-blackened cylinder, to 
which is given a movement of continuous rotation. 
The electro-magnet whose point describes line No. 
2, is moveable on a carriage that advances along 
the cylinder in the same time as the latter takes 
to turn. The carriage bears two other electro-mag- 
nets : one corresponds to a sub-divisor of the time 
which gives fractions less than a second. It is this which 



Fig. 4.—Chronograph for dotcrmuita^ the point of stoppage Of a train. 


traces line No. 1, representing by its tracings sub-divi¬ 
sions equal to g^rd of a second ; this division into frac¬ 
tions corresponds to the oscillations of the palette of an 
electric trembkur , a contrivance in which the interrup¬ 
tions and re-establishment of the current take place at 
the rate of 33 per second in the model here represented. 

The third electro-magnet, in connection with the mem¬ 
brane of caoutchouc, corresponds to the movement of the 
wave in the tube; it furnishes line No. 3 in the figure. 
It may be remarked that the same wave undergoes many 
successive reflexions. # 

It will be easily seen from the diagram how the result 
sought can be obtained from the experiment. Suppose 
the obstacle to be placed at 62 metres ; the interval be¬ 
tween two successive marks of the membrane is about 
12 sub-divisions. A comparison of lines 1 and 2 shows 
that there are 33 sub-divisions in one second ; the indica¬ 
tions of line 3 then are equal to of a second. The 


double distance represents X 330 m, and the simple 
length given by the experiment is thus about l X i| y 
330-= 60 metres, the result sought to within 2 metre* 

Fig. 4 shows the method adopted for producing the 
wave. On the left T is the tube in which a small pistol 
V is placed to produce the detonation which gives rise to 
the wave. On the table in the centre of the figure is the 
chronograph ; M is the clock-work which turns the regts- 
? n ‘ he surface of which are traced the 
2 ’ 3 ’S w the carnage bearing the three electro, 
magnets, each of which traces its line. The electro- 

TK I,is S? in connection 

witn the pile PP . The middle electro-magnet, line 4, 
is connected with the seconds pendulum R. Finally the 
electro-magnet on the left) line 3, communicatcselecS! 
cally with the caoutchouc membrane that surmounts the 

exactly fits the opening, on which it is 
stretched like a drum-s kin. * 











































HE COMMON EEOC* 

^ layer (the dermis or enderon), The epidermis , and any 

The Skeleton of the Frog projections or processes developed from it when they 

F may cause surprise to speak of the skin of the com* structure^ become horny. Of 

mon Frog as part of its skeleton, consisting as the fv C ^ Ba ^ ur f *** hairs, feathers, nails, and scales, 
skin Z ofloft membranous structures only. thc y mOTe « lc9s d «* e eptdermal appendages. The 


The skin of Vertebrate animals consists of two layers : 
an outer layer (the epidermis or ecteronY and an inner 
layer (the dermis or enderon ). The epidermis , and any 


they are more or less dense epidermal appendages. The 



The term w skeleton/’ however, should properly include 
all the membranous and gristly, as well as the bony strife- 



Fig, sq.— A Mud-tortoise (Trionyx), showing the dorsad! lattes. 

dermis when hardened becomes bony, and of such nature 
are the bony skin-plates or “ scutes/' and teeth. They are 
dermal appendages. Now both layers of the skin of tho 
common Frog are entirely soft and utterly destitute of any 


Fio. a?.—-I>or*ol surface of the Cawwcc of a Fresh-water Tbrfofcwi (Fim s) 
x 1 —8, expanded neutral «pine«; r*—r* p expanded riba ; trw, first median 
(or nuchal) pint* ; fy, lent median (or pygaU plate ; **, marginal scutes 
The dark lines indicate the limits of the plates of the horny epidermal 
tortoise-shell; the thin sutures indicate the lines at the junction of the 
bony scutes. 

tures.* Moreover, more or less of the skin may attain to 
so solid a condition as fully to justify its comprehension 





Flo. »*, —Diagram of a vertical section of both Ca rap ac e and,Plastron of a 
Tortoise, made transversely to the long axis of the skeleton- c, vertebral 
centrum; is#, neural spine which expands above into a median dorsal 
Scuta) r, rib which fora* one mass with a lateral scute and terminates 
at a marginal plate; *V, inter-davicular scute) A*. hyoatmal scute. 

under the name " skeleton,” even in the, popular eignifi- 
cation of that term. 


timiedfrom 
"£**<*§ *4 


ury AfiMomy,” Lmon It, p. aa. 


Fro. 30.— Backbone of the Frog (dorsal aspect). Fig. 31,- Backbone of 
the Frog (ventral aspect). 

of these appendages. Allied forms, however, present us 
with examples of some interesting epidermal conditions. 
Thus in old male Toads, in Dadyletnra and in one of the 
Japanese efts, the epidermis of some of the finger-tips 
becomes hardened and horny, in other tfords we begin to 
meet with incipient 41 nails" “Incipient” because, in 
ascending from the lowest vertebrates, 44 nails * are first 








met with in the Frog's class, and these only very rarely and 
in an imperfectly developed condition. 

As has been mentioned, in two kinds of Frog {Cerate* 
pkrys and Ephippi/er) the skin of the back is furnished 
with bony plate*. These are found in the deeper layer or 
dermis, ana sere therefore “ scutes,” 

The remarkable circumstance, however, is that wc have 
here a lower stage (as it were an incipient condition) of 
that more developed dermal skeleton which exists in 
tortoises and turtles. In most of these reptiles both the 
back and the belly are protected by bony plates which 
adjoin one another, and together form a solid box in which 
the body is enclosed. Moreover the bony plates of tor¬ 
toises and turtles are invested by large horny epidermal 
scales (“ tortoise-shell ”), which scales do not agree in 
either size or number with the bony plates on which they 
are superimposed. 

Again, the middle series of bony plates of the back are 
continuous with the subjacent joints of the backbones, 
and the lateral series of dorsal plates are continuous with 
the ribs beneath them. 

There are certain Chelonians, however— tf mud-tortoises v 
—(of the genus Trionyx ), which have the dorsal plates 



Fig, 32. Fig. 33. 

Fig, 3a. —The Axis Vertebra, c, centrum ; s, neural iipine ; d, tubercular 
process : /, capitular praeexx; a , anterior articular surface for atlas : 
z, poetrygapophysis ; 0, odontoid process ; hy > median vertical ridge 
beneath centrum. FrG. 33,—The Atlas Vertebra. i\ rudiment of neural 
spine ; d, tubercular process ; /, capitular process ; a, articular surface 
for skull ; ky , plate of bone holding the place of a cranium, and articu¬ 
lating with Uie odontoid process of the axis vertebra. 


much less developed and not connected with the ventral 
plates save by means of soft structures. 

Here then we have in reptiles an interesting approxi¬ 
mation to the condition we have seen to exist in those 
exceptional Anourans, Ceratophrys and Ephippi/er. More¬ 
over this resemblance is still further increased by the fact 
that in Trionyx the bony plates are not covered with 
any tortoise-shell, but are merely invested by soft skin as 
in the genera of dorsally-shielded Batrachians. 

Have we then here a true sign of genetic affinity ? Are 
these tortoises to be deemed the more specially modified 
descendants of shielded frogs or of some as yet unknown 
slightly-shielded animals which were the common ances¬ 
tors both of frogs and tortoises ? 

Certainly tortoises cannot be the direct descendants of 
frogs, they agree with all reptiles in characters which are 
both too numerous and too important to allow such an 
opinion to be entertained for a moment. 

The other opinion is hardly less untenable ; for if all 
the multitudinous species of frogs (together with a 
number of reptilian forms more closely allied to the 
tortoise than any frogs are) descended from slightly 
shielded animals, how comes it that all frogs and toads, 
save one or two species in no other way peculiar, have 
every one of them lost every trace of such shielded struc¬ 
ture which nevertheless cannot easily be conceived to 
have been in anyway prejudicial to their existence and 
survival ? 

On the other hand, it cannot but strike us with surprise 
that structures so similar—extending even to the con¬ 
tinuity of the dorsal plates with the subjacent joints of 
the backbone—should have arisen twice in nature spon¬ 
taneously. Here we seem to have a remarkable example 
of the independent origin of dosely similar structures; 
and if so, what caution is not necessary before concluding 


that any given similarity of structure are undoubted 
marks of genetic affinity ! 

The skin of the frog is also interesting from a physio¬ 
logical point of view. Our own skin is by no means 
popularly credited with the great importance really due 
to it. “ Only the skin!” is an exclamation not unfre- 
quently heard, and wonder is very often felt when death 
supervenes after a burn which has injured but a com¬ 
paratively small surface of the body. Yet our skin is 



Fig. 34.—l-atcral, Dornl, and Ventml vtkirof J flilrt i Vcnebrft of Amphtu 

really one of our most importaiiP Ortpths, and is able to 
supplement, and to a very slight d&etW even to replace, 
the respective actions of the kidneys, tnfc liver, and the 
lungs. * 

In the frog we have this cutaneous activity developed 
in a much higher degree. Not only does its perspiratory 
action take place to such an extreme degree that a frog 
tied where it cannot escape the rays of a summer's sun 
speedily dies—nay, more, is soon perfectly dried up— 
but its respiratory action is both constant and important 
This has been experimentally demonstrated by the de¬ 
tection of the carbonic acid given out in water by a frog 
over the head of which a bladder had been so tightly tiea 
as to prevent the possibility of the escape of any exhal¬ 
ation from the lungs. The fact of cutaneous respiration 
has also been proved by the experiment of confining frogs 
in cages under water for more than two months and a 
half, and by the cutting out of the lungs, the creature 
continuing to live without them for forty days. Indeed 
it is now certain that the skin is so important an agent in 
the frog’s breathing that the lungs do not suffice for the 
maintenance of life without its aid. 

It is no less true that in Batrachians which breathe by 
means of permanent gills—as, eg. the Axolotl—such 
gills are not necessary to life, as the late M. Aug. Dum&ril 
and Dr. Gunther have established by cutting them away 
without inducing any apparent injurious effects. In the 
whole class of Batrachians skin respiration seems, then, 
to be of very great importance. 


35. Fig- 36 . 

Fig. 35. Coccyx of Froe, lateral view, a black line indicate* the cmir« of 
Hie sciatic nerve. *10. 36.-Anterior aspect of Coccyx, ahowimr the 
double articular concavities placed side by bide beneath the neural arch. 



The internal skeleton (or the skeleton commonly so 
called) of the frog presents some points of considerable 
interest, especially as exhibiting its intermediate position 
between fishes on the one hand, and higher vertebrates 
on the other. First, as regards the backbone^ it may be 
remembered that it is made up of distinct bony joints (or 
vertebrce\ in which it agrees with all animals above fishes 
and with bony fishes ; its hinder termination, however, is 
essentially fish-like. It is fish-like, because file terminal 
piece, as it is called, or “ coccyx ” (unlike the coc?cyx in 
man or m birds) is not formed of rudimentary vertebra 
which subsequently blend and anchylose together, butis 
formed by the ossification continuously of the membrane 
investing (or sheath of) the hindermost part of that primi¬ 
tive continuous rod, or notochord, which, as has been said, 


♦ From KOtpc, back, and chord. 
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precedes, in all vertebrate animals, the development of the - 
backbone, making its appearance beneath the primitive 
groove. 

The vertebra; are shaped like rings, and enclose within 
their circuit the spinal marrow upon which, as it were, 
these rings arc strung. From the side of each ring 
(except at the two ends of the backbone) there juts out 
a bony prominence called a “transverse process/' and to 
a certain number of these a bony “ rib ” is in most verte¬ 
brate animals attached (though there are none in the 
frog), often extending round to join the breast-bone in 
front, and being capable of more or less motion, so as (by* 
their simultaneous movement) to be able to enlarge or to 
contract the cavity of the chest, which they thus enclose 
and protect. 

That part of each vertebra which is placed next the 
body cavity is generally the thickest part, and is called 
the “ body/' or “ centrum.” The series of bodies (or 
centra) occupy the position which was at first filled by the 
primitive notochord, the rest of the vertebral rings having 
been formed in the sides and roof of the canal formed 
by the upgrowth and union of the two sides of the primi¬ 
tive groove of the embryo. 

The frog order is distinguished amongst vetebrates as 
that which has • the absolutely smallest number of joints 
in the backbone. In the frog there are but nine in the 
front of the coccyx. In the Pipa toad there are but seven, 
the eighth vertebra (to the transverse processes of which 
the haunch bones are attached) having become solidly 
joined in one bone with the coccyx. 

In all higher vertebrates, f.r. in all beasts, birds, and 
reptiles, the head is supported on an especially ring-like 
vertebra which—because it so supports—is called the 
alias, and this (in almost all) can turn upon a peculiar 
vertebra termed (from this circumstance) the axis, and 
provided with a toothlike (odontoid)* process, round which, 
as round a pivot, the w atlas ” works. Nothing of the kind 
exists in any fish. 

In the frog (and in all its class) we find but a single 
vertebra representing these two, but in some allied forms, 
eg. in Atnphimna, this vertebra develops a median pro¬ 
cess, reminding us of the odontoid process of the axis. 

The frog, as has been said, has no ribs, in spite of the 
kmg “ transverse processes ” which project out on each 
side of the backbone. Ribs are not necessary to it, for it 
Could apply them to none of the purposes to which ribs 
are ever applied. 

In all beasts ribs aid importantly in respiration, serving 
by their motions alternately to inflate or empty the lungs 
by enlarging or contracting the cavity of the chest in the 
way before mentioned. The frog, however, breathes ex¬ 
clusively, as regards the lungs, by swallowing air by a 
mechanism which will be described shortly. 

In serpents the ribs are the organs of locomotion, as 
also in the Flying Dragon before referred to ; but in frogs 
locomotion is effected exclusively by the limbs. In the 
very aberrant specie*, Pipa and Dactyktkra there are on 
each aide of the anterior parts of the body two enormously 
long transverse processes, each process bearing at its ex¬ 
tremity a short flattened, straight osseous or cartilaginous 
lib. These little ribs can, however, take no pari in such 
functions as those just referred to. 

Ribs, moreover, are found in the other existing orders 
of the frog's class, U\ both in the Ur ode la and Ophio- 
morpka. In none, however, do they join a breast-bone, or 
sternum, another character in which Batraehians agree 
with fishes, though they differ from fishes in that they have 
a sternum at all. In ascending from fishes through the 
vertebrate sub-kingdom, a sternum first appear^ in the 
class Bfatrachia. 

1 ft a certain North African Salamander named Pleu* 
mkUs the ribs are not only elongated, but their apices, 
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if they do not actually perforate the skin, are so prominent 
as to seem to do so when tbe finger is drawn from behind 
forwards along the side of the animal's body. 

The several joints of the backbone are connected to¬ 
gether by surfaces which are not the same on both the 
anterior and posterior sides of the centrum, or body, of 
the same vertebra. Each of the first seven vertebra; is 
fumUhed with a round prominence, or head, on the 
hinder side of its centrum, and each of the precoccygeal 
vertebrae, except the first and last, has the anterior surface 
of its centrum excavated as a cup for the reception of the 
ball of the hinder surface of the vertebra next in front. 
The first vertebra has in front two concavities, side by 
side, to articulate with the skull. The eighth vertebra has 
a concavity at each end of its “ body.” The ninth vertebra 
has a body provided with a single convexity in front and 
a double convexity behind, to articulate with the con¬ 
cavities placed side by side on the front end of the coccyx. 

These arrangements are not constant in the frog's 
order, still less in its class. In Bombinater and Pipa the 
vertebra; are concave behind each centrum, instead of in 
front: and the same is the case in Sahtmandra . In 
many tailed Batrachians the vertebra; are biconcave, as 
eg. in Spelerpes, A mphiuwa, Proteus and Siren. 

The biconcave shape is an approximation towards the 
condition which is almost universal in bony fishes, though 
not quite universal, since the bony pike (Lepidostens) has 
a ball at one end of each vertebra and a cup at the other. 
Moreover, even in some reptiles (<\£\ the lizards called 
Geckoes) the vertebrae are biconcave, and the same was 
the case with the majority of those species of crocodiles 
the remains of which are found in strata older than the 
chalk, and even in existing crocodiles the first vertebra of 
the tail is biconcave. 

Vertebra; with a cavity in front of the centrum and a 
ball behind it are found in the crocodiles now living as well 
as in the frog, while vertebra; with a ball in front and a 
concavity behind are found even amongst beasts, as in 
the joints of the neck of Ruminants, eg the sheep. Thus 
though the vertebra; of the frog’s class exhibit no very 
decided signs of affinity, they show more resemblance to 
those of fishes than to those of any other non-batrachian 
class. 

The transverse processes of the ninth or last vertebra 
in front of the coccyx, articulate with the haunch 
bones, but are not very remarkable in shape. In some 
frogs and toads the transverse processes of this vertebra 
become enormously expanded, and the expanded or 
non-expanded condition of this part is a character 
made use of in zoological classification. The coccyx 
is made up mainly, as has been said, of a continuous 
ossification of the sheath of the notochord, and never 
consists of distinct vertebra. Nevertheless, the small 
bony arches which are at first distinct coalesce with it. 
These arches are called “ neural ” because they arch over 
the hinder part of the spinal marrow. The great nerve 
of the leg (the sciatic nerve) proceeds outwards on each 
side through a foramen situated at the anterior end of the 
coccyx from the spinal marrow—the spinal marrow being 
that structure which gives origin to the great mass of the 
nerves pervading the entire frame. 

St. George Mivaht 
(To be continued) 

[The author sincerely regrets, that by an inadvertence for 
which he is exclusively answerable, two cuts introduced into 
the second of these articles, namely, the figures representing 
Rina esculenta and Bufo vulgaris, were copied, without sanction, 
from two illustrations in Professor Bell's ‘ 1 History of British 
Reptiles,” published by Mr. Van Voorst, to whom, therefore, 
this apology is due.] 
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EARTH-SCULPTURE * 


I DO not consider it necessary to defend my facts. They 
are familiar enough to the geologists of this country, as 
displayed more or less plainly in every district of our 
island. I am at present concerned with the counter¬ 
statements which the Duke of Argyll would put in their 
place. 

He states his belief that the Highland mountains have 
had their contour mainly given to them by “ upheavals, 
subsidences, and lateral pressures, wliich have folded 
them and broken them into their present shapes.” A be¬ 
lief of any kind must be founded on evidence of some 
sort, and that evidence must be produced if the owner of 
the belief desires that it should be accepted by others 
besides himself. What evidence, then, does his Grace 
furnish as the basis on which he expects that his 
“belief” is to supersede what he is pleased to term 
“the extravagant theories of the younger giacialists”? 
Having shown “ the antecedent improbabilities in* 
volved in the extreme theories of erosion,” he states 
that he “proceeds to test them on the held of fact.” 
We follow him anxiously to the field in question, and find 
that his so-called facts are stated in such words as these : 
“ Loch Tyne . . . occupies, as 1 believe, the bed (.v/V) of 
an immense fault.” “ The transverse valley of Loch Eck 
lies across a steep anticlinal, and is due, in my opinion, 
to the extreme tensibn to which the crystalline rocks have 
been subjected.” “The Pass of Awe is a rupture and 
chasm.” These, and other similar assertions regarding 
various parts of the Highlands are confidently expressed, 
but they are accompanied by no evidence by which their 
accuracy may be tested. In truth, the “facts” which 
his Grace adduces in support of his “belief” are only 
other “beliefs” and “opinions” of his own. They 
may be correct or the reverse, but they cannot legiti¬ 
mately be adduced as evidence in a scientific argument. 
But they are very far from correct. I utterly deny, for 
example, the assertion that Loch Fyne lies along the bed 
of an immense fault, and 1 ask the Duke of Argyll to 
try to prove that it does so. Nay more, I challenge him 
to produce a geological section which would bear a mo¬ 
ment's examination on the ground, in which he can show 
the coincidence of a valley with a line of fault in any part 
of his own county of Argyll. That cases of this coin¬ 
cidence may be found I do not doubt, but the search for 
them will be useful in teaching his Grace how excep¬ 
tional they arc. 

The Duke of Argyll does indeed offer some explanatory 
statements regarding some of his assertions of fact. For 
instance, with regard to Loch Awe, he dwells on the in¬ 
clinations of the slates and the intrusion of the porphyries 
among them as evidence that the present contour has 
been directly the result of subterranean convulsion, and 
he triumphantly adduces these and similar appearances 
“ignored” by myself as a demonstration of the truth of 
his “ belief.” But any one who knows the Highland rocks 
at all may well smile when he is told that a geologist who 
had ever been over the ground, even in the most cursory 
way, requires to have these phenomena pointed out to him. 
In reality I had already granted the existence of these, 
and far more wonderful evidences of underground move¬ 
ments, for 1 knew the Highland rocks well, and had 
mapped their structure over leagues of ground from 
the mountains of Sutherland to the mbors of Forfar, and 
the headlands of Islay. I was therefore perfectly familiar 
with the phenomena to which the Duke of Argyll so con¬ 
fidently refers. But I had learned more about them than 
merely their tale of subterranean turmoil I had found 
that they did not bear directly on the origin of hill and 
valley at all. I had traced everywhere evidence that what 

* Opening Address to the Edinburgh Geological Society, by Prof. CeUfitf. 
fc.K.b. (continuedirom r. yi). 


we now see of intruded granhe or curved slate has been 
laid bare only after the removal of hundreds and thou- 
sands of feet of rock under which they once lay. His 
Grace, it would seem, has still this lesson to learn, anduntil 
he has mastered it, and, apart from any theory but simply 
as a matter of demonstrable fact, has realised what ft 
involves and how vain is the attempt to connect the Con¬ 
torting and hardening of the rocks with the present sur¬ 
face features of the country, argument with him on this 
question seems hardly possible. 

Again, 1 had quoted the mountain Ben Lawers, with its 
flanking hollow m Loch Tay, as a typical example of the 
kind of evidence which could be abundantly adduced 
from all parts bf the Highlands to show the relation be* 
tween geological structure and external form, and to 
prove from under what an enormous mass of removed 
rock the present surface of the Highlands has appeared. 

1 gave a section to show at a glance the broad facts of 
the case—a section from which no conclusion is pos¬ 
sible but that which I drew. But here, once more, 
the Duke of Argyll's belief in the all-powerful effi¬ 
cacy of granite and igneous rocks, or his thraldom 
to what he calls “the influence of a preconceived 
theory.” brings out in well-marked prominence that 
obliquity of vision which prevents him from seeing 
anything but convulsion and fracture. He scents intru¬ 
sive rocks of some sort along the south bank of Loch 
Tay. It would be vain to remonstrate that this alleged 
influence of the igneous rocks is, to say the least, as pure 
“invention and imagination” as anything which the 
“ younger school ” could readily supply, or that the denu¬ 
dation of that region is a momentous fact to be looked in 
the face and explained, not to be dismissed or denied, no 
matter what our “ theory” or “ belief” may be regarding 
the origin of granite. Without further ceremony, the 
proofs of enormous denudation at Ben Lawers and Loch 
Tay, together with their luckless advocate, are all bundled 
off with the summary judgment, so happily appropriate 
to its own author, “ 1 attach no value whatever to a theory 
which passes over and ignores this class of facts alto¬ 
gether.” 

The dogmatic assertions which the Duke of Argyll 
makes regarding the influence of granite and other rocks 
upon the surface, and as to the existence of fractures and 
depressions along the line of valley and glen, are really 
most flagrant examples of the petitio principii. In effect, 
his Grace tells us, “The 4 inventions and imaginations' 
of these younger men are based upon 1 assumed facts * 
which 4 are, in my opinion, to a large extent purely hypo¬ 
thetical' 1 am 4 suspicious of the influence which a pre¬ 
conceived theory has had on their estimate of evidence/ 

1 therefore ‘attach no value whatever' to their state¬ 
ments, and do not consider it necessary to lose time in 
weighing what they actually mean by this denudation of 
theirs, and all which, as they contend, must flow from it* 
My belief is that valleys ate due to fractures and depres¬ 
sions. The Highlands abound in valleys, and therefore 
it must be evident to everyone capable of forming an 
opinion on the subject, that they abound also in prom of 
fracture and depression.” 

In the foregoing remarks 1 have been dealing only with 
the Duke of Argyll's paper of February 1 86s, which in 
his recent vigorously-worded address he cites as still un¬ 
answered, and which, therefore, we may suppose still to 
express his views. And yet no one can peruse that ad¬ 
dress without perceiving that it betokens a considerable 
change of opinion. Especially gratifying must it be to 
that “ younger school ” of geologists against which the 
Duke has so vehemently lifted up his protest, to observe 
that the lapse of tiny* which he would not allow to have 
had much denuding effect upon the rocks, has yet been 
able to strip off from himself some of that crust of pro- 
conceived “theory” against which no argument or ad¬ 
verse fact could once make any impression. It is true r 
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thatIlfoGrace formerly thought it necessary to assure us 
mat Time could do nothing by itself, * 4 nothing except by 
the aid of its great ally Force—Force working in Time." 
Well* we shall not quarrel about the use of words, but 
cheerfully admit that the change which has become per¬ 
ceptible in the opinions of the Duke of Argyll is wholly 
the result of “ Force working in Timet” ana not a very 
long time* for it cannot be stretched out beyond nve years. 
Suttly if the lapse of so brief a space, with all the amount 
of Force which we can crowd into it, can have modified 
geological opinions which certainly seemed as solidly and 
unalterably fixed as his own Ben More itself, it can hardly 
be too much to hold that by the end of another lustrum 
still further modification may justify the confident belief 
that his Grace may still come to join the “younger 
school ” heart and hand. We can assure him a jubilant 
welcome. 

But it may be asked what is the nature of this present 
alteration of view? In brief, it may be put thus; the 
Duke of Argyll finds that, after all, denudation is one of 
those disagreeable facts which will insist on being promi¬ 
nent—“ chiels that wanna ding/ He has discovered that 
it really has had some share in the shaping of the present 
outlines of the land. He now admits in words “that the 
forms of hill and valley which preceded the coming-on 
of glacial conditions [during the Ice age] had been them- 
selves determined in a large degree by previous denuda¬ 
tions," And even though this general admission is 
neutralised by statements which follow it, it is most 
welcome as an indication doubtless of the effect of those 
" more extended opportunities of observation ” which his 
Grace tells us he has since enjoyed, and on the continu¬ 
ance of which our hopes of his secession to the ranks of 
the u younger school ” are mainly based. 

The Duke of Argyll appeals once more to the details 
of geological structure- Most gladly do we accede to the 
appeal. lie points to the contorted condition of the older 
rocks as evidence of the extent to which they have been 
affected by subterranean movements. But no geologists 
are more familiar with these facts than his maligned 
u younger school.” He conceives that it was after such 
movements that the forces of denudation began to work. 
Most assuredly ; this has been explained over and over 
again. He affirms that H so long as such hills and moun¬ 
tains last at all, and wherever they are exposed to view, 
they; bear upon them the unmistakeable impress of their 
origin and of the mighty subterranean forces to which 
their structure is due/ This sentence is rather ambiguous. 
If it means that contorted rocks retain evidence of contor¬ 
tion, such an obvious truism was hardly worth a sentence 
to itself. If it means that a mountain made of contorted 
rocks has had its form determined at the time of contor¬ 
tion* the statement is mere assertion and a begging of the 
very question to be proved. 

In the same address the noble president declares that 
“‘denudation has done its work along the lines deter¬ 
mined by upheaval, by fracture, and by unequal subsid¬ 
ence/ This has never been denied by anyone. A main 
object of my book was to show how, by means of denu¬ 
dation along such lines, much of the present contour of 
Scotland has been produced. Again we are told—“ All 
*e#n»entary beds must have had an edge somewhere; 
find If they are lifted into a vertical position and tbe 
edges come to be exposed, the removal of a small amount 
of material may result in a horizontal surface, or in sur¬ 
faces cutting across the lines of structure at every variety 
off angle/ If the Duke intends this explanation to apply 
not to a mere hand specimen, but to any district of con¬ 
voluted and vertical rocks* such as the hilla of Wales or 
tbe Southern Upland* or Highlands of Scotland, be 
esbiiot have noticed the string of physical absurdities 
,1vhicb it involve*. The rock* are often vertical, or nearly 
at a stretch. Could we put them into some- 
^ 1 —or gently inclined posi. 


tion their present edges would end off in a cliff many 
miles high. Gambia Grace expect anyone to believe that 
the beds, which certainly “ must have had an edge some¬ 
where/ ever ended off in that fashion ? But this would 
be only a part of the feat. In actual fact the rocks have 
been violently contorted, so that a series several hundreds 
or even thousands of feet in thickness is folded again and 
again upon itself. The present surface has been cut across 
these foldings, and in great part has its inequalities inde¬ 
pendent of them. If we could flatten these curved rocks 
out again from their present condition they would show 
a series of deep sharp troughs separated by steep pyra¬ 
midal ridges of flat strata. And from the Duke of 
Argyll’s teaching we should learn that this wonderful 
arrangement was the normal plan in old times of laying 
down sediment which, instead of always going to the 
bottom and filling up the hollows as it does nowadays, 
contrived then to ascend, layer after layer, like the tiers 
of the Great Pyramid, as if it were under the impulse not 
of mere gravity or of the play of ocean currents, but of the 
methodical action of organisms like the coral polyps. 
We should further learn that these neatly-shajpea sand 
and mud ridges and troughs were so accurately laid down 
that when subterranean forces came into action and 
crumpled the whole up, every ridge popped conveniently 
into a trough below, as if a trap-door hao been opened for 
its reception, and with such nice adjustment as to bring 
its top to the same general level as the bottom of the 
former troughs ! 

The truth is, and, in common fairness I am bound 
frankly to state it, that such assertions as these with 
which 1 am dealing, could never be made if geological 
structure were really understood and kept in view. This 
is a matter of science, and is only to be mastered by the 
same patient toil which is required in other scientific 
inquiries. Moreover, it is by no means so easily mastered 
as it seems to be. The first absolute requisite for over¬ 
coming our ignorance, is to reduce our facts to the test of 
ocular proof and measurement. Let us construct a sec¬ 
tion across the tract of which we would master the struc¬ 
ture, and to avoid risks of error from exaggeration of 
proportion, let us begin by making the section as nearly 
as possible on a true scale, that is, giving the same value 
to length as to height. With the outline of the ground 
accurately traced we may then, section in hand, insert 
upon It at the proper places, and with the true angle of 
dip, such rocks as we be able to see exposed. Having 
fixed these data in this patient way, we may expect with 
some confidence to understand and fill in the geological 
structure of the ground for ourselves, and to make it in¬ 
telligible and credible to others. Until we have gone 
through such a training ourselves, or have learnt ade¬ 
quately to appreciate what it is from the labours of others, 
wc have no right to utter an opinion on the relations 
between geological structure and external form, for we 
are destitute of one of the necessary qualifications for 
dealing with the problem. 

The greater part of the recent address of the president 
of tire Geological Society deals with the traces of ice- 
action in this country, and the manner in which they are 
to be accounted for. In his remarks upon this subject, 
the Duke again places himself in opposition to the views 
of the “younger school,” and expresses opinions from 
which every member of that school would, I am sure, em¬ 
phatically dissent It is no part of my present purpose 
to enter upon these, I cannot, however, pass by one 
statement in the address. His Grace asserts that these 
restless “younger geologists” have recently made a most 
complete change of front. He therefore directs his attack 
against this new position. He says that they no longer 
maintain the existing systems of hill and valley to have 
been cut out of the solid by an enormous glacier, but 
admit the general contour of the country to have been 
very much the same before the Ice age as after it, all the 
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work of the ice having been to deepen valleys, degrade 
bills a little, and fill up the plains and hollows with clay 
and sand. “ Such as I understand it,” says the Duke, 11 is 
the new glacial theory* But surely he can have paid but 
scant attention to the Subject if he imagines that this idea 
is in any sense new. I really cannot recall that the geo¬ 
logists of the w younger school * have for many years past 
held any other view than that which they are now said to 
have adopted only recently. If, for example, his Grace 
will turn to the little volume which he abused so heartily 
in the spring of 1868, he will find the “ new view ” stated 
as plainly there as words can express it (see page 150). 
Ana yet in this address he thinks it needful to adduce 
evidence to disprove that valleys have been gouged out 
by an universal ice-sheet—a notion which, according to 
ms own showing, the “ younger school ” does not hold, 
t These remarks have been extended this evening beyond 
the length to which I had originally proposed to confine 
them. My excuse must lie partly in what to myself is 
the ever fresh charm of the subject, and partly in the 
desire to vindicate the fair fame of the modem Huttonian 
school of geology from attacks which had been in some 
measure called forth by writings of my own, I have 
again to express my regret that it was impossible to 
avoid an appearance of personal conflict, ana I am con¬ 
scious that a man who does his best to give as good as 
he gets in such conflict is apt to do more than he meant. 
I can only hope that this consciousness has kept me far 
within the bounds of legitimate reply. 

Of one thing I feet securely confident. When the din 
of strife has ceased and men come to weigh opinions in 
the dispassionate light of history, the profound influence 
of the Huttonian doctrines of the present time on the 
future course of geology will be abundantly recognised. 
By their guidance it will be possible to reconstruct the 

e cal geography of the continents, in successive ages 
, perhaps into some of the earliest periods of geolo¬ 
gical history. This work indeed is already in part accom¬ 
plished. But much more remains to be done before the 
history of the land on which we live has been wholly un¬ 
ravelled, This is the task to which we have set ourselves, 
in which we have found ample scope for enthusiasm and 
hard work, and out of which we trust that there will 
eventually come a story of permanent interest to all 
whose range of vision extends beyond the present condi¬ 
tion of things, and who would fain understand what now 
is by the light of what once has been. 


EXTERMINATION OF MARINE MAMMALIA 

T HROUGH the kindness of a friend, there has been 
placed in my hands a little book—one of the few 
copies in England—which though not much bigger than a 
pamphlet, seems to me more deserving of notice than I 
tear it is likely to obtain. Of its author, I may say, I 
know nothing. Its title is “ Mammalia, Recent and Ex* 
tinct; an Elementary Treatise for the use of the Public 
Schools of New South Wales. By A. W. Scott, M. A” 
It is published at Sydney by Thomas Richards, Govern¬ 
ment Printer, and bears date 1873. One’s first wish on 
looking at it was that such a book might be wanted 
“for the use of the Public Schools of n the old country j 
but it is not my object now to enlarge on this theme or 
even to call attention to, or pass judgment upon it from a 
scientific point of view—though some of the author’s 
opinions are, if not novel, Such as have not been generally 
received. Mr. Scott's treatise is confined to the 94 Pinnata> 
Seals, Dugongs, Whales,” &c. and he tells us in his preface 
why he has so limited it 

“Whatever information we possets upon the natural 
history of the finntd mammals, particularly in a popular, 
yet scientific form, has been so scantily and unequally dis¬ 
tributed, that in this direction a comparatively new field 


may be said to be open to the teacher as well as tofts 
youthful inquirer. 

“ Influenced, also, by the mat commercial value of 
several species of the pinnata, I have felt anxiously desir¬ 
ous to direct, without further delay, the attention, and thus 
possibly secure the sympathy, of readers, other than stu¬ 
dents, to the necessity of prompt legislative interference, 
in order to protect the oil and fur producing animals 01 
our hemisphere against the wanton and unseasonable 
acts committed by unrestrained traders; and thus not 
only to prevent the inevitable extermination of this valuable 
group, but to utilise their eminently beneficial qualities 
into a methodical and profitable industry. 

“ Keeping steadily in view these two objects, whose im¬ 
portance, I trust, will bear me out in deviating from my 
original intention in the order of the issue of publication, 
1 have endeavoured ... by devoting as much space as my 
limits would permit to the consideration of the animals 
whose products are of such commercial value to man, and 
whose extinction would so seriously affect his interest, to 
point out the pressing necessity that exists for devising the 
means of protection for the Fur Seals and the Sperm and 
Right Whales of the Southern Ocean. 

“To evidence what great results may be effected by 
considerate forethought, I refer the reader to pages 8 to 
13 of this treatise [containing extracts from the excellent 
paper on Oiariida by Messrs. Allen and Bryant (Bulletin 
Harvard College, ii. pp. i~jo8)], where he will see that, 
under the fostering care of the United States Government, 
the Northem Fur Seals of commerce, which but a few years 
ago were nearly extinct, have already, by their rapid in¬ 
crease and mild disposition, developed themselves into a 
permanent source of national wealth. 

“ The islands of the Southern Seas, now lying barren and 
waste, are not only numerous, but admirably suited for the 
production and management of these valuable animals, 
and need only the simple regulations enforced by the 
American Legislature to resuscitate the present state of 
decay of a once remunerative trade, and to bring into full 
vigour another important export to the many wc already 
possess.” 

Mr. Scott’s design appears tome eminently praiseworthy; 
nnd the question it raises is, without doubt, one which 
must imperatively demand (and will, I trust, in time) the 
attention not only of the naturalist, but of everyone who is 
interested in the commercial prosperity of this country 
and its colonies. Though to some extent their place haft 
been supplied by mineral and vegetable oils, for certain 
purposes it is, 1 believe, admitted that animal oils are ab¬ 
solutely required, and the demand for these oils increases 
with the increase of civilization. Now no one who has at 
all closely investigated the subject of the extermination of 
animals by man can come to any other conclusion than 
that unless, by some legislative restriction (which from the 
nature of the case will probably have to be internatimal) it 
is prevented, all the Marine Mammalia are inevitably 
doomed to early extinction. Who can read of the butcheries 
which are yearly perpetrated on the breeding Seals of the ice¬ 
floes in the North Atlantic, and as yearly recorded^ with 
more or less zest in the newspapers, without feeling certain 
that the same fate awaits them as has overtaken, or is over¬ 
taking, so many of their fellow-denizens of the deep ? Where 
is the Rhytina of Behring’s Island ? Absolutely abolished 
from the face of the earth ! Where are the Manatees that 
played in the waters of the Antilles, when those “ isles of 
the sun ’’were first visited by Europeans? Limited to 
some three or four muddy creeks in as many of the larger 
islands t Where is the Right Whale that used to throng 
the Greenland seas, the walrus that haunted the Gulf of 
St Lawrence ? Driven so far to the northward that ships 
in the pursuit of either are now led to encounter the 
greatest perils! Where is that smaller Whale which 
furnished employment for all the navies of Biscayan 
ports ? You have to seek its remains in the museum at 
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Ceptakftgcn! Where ate the Dugongs of Rodriguez so 
Chsurmingiy described by Leguat? Vanished! Where 
ate theSea-elephants of Ascension, Tristran d’Acunha 
and the Crozcttes ? So hunted down that it is not 
worth a skipper’s while to seek them I Where are the 
Oountkss ana mighty Otaries that P^ron found in Bass’s 
Straits? Not there assuredly !* The list of questions 
might be extended indefinitely. Surely it is time to stop 
such wanton, such short-sighted destruction. Let me not 
be misunderstood, however. No one believes more firmly 
than I do in the right which man has to turn animals to 
his wre. It is the abuse of which I complain, It is an 
abuse of power <o slaughter these creatures in such 
places and at such times of the year as must lead to their 
utter extinction ; and I know there are many naturalists, 
some of high standing, who think with me, though per¬ 
haps their acquaintance with the facts has not been 
sufficient to make them see so clearly as I do that inter¬ 
ference with the abuse must speedily be adopted or it 
will be too late. Naturalists, as a rule, are rare in the 
legislature of this country, but is there not one, at least, 
to call upon the Government to take the necessary steps ? 
Granted that these steps are beset with difficulties—so 
much the more honour to him who surmounts them. The 
Russians and the Americans have been before us, and 
through their wise measures there is now every chance 
that the Seals of the Northern Pacific will continue to 
exist for many a long year to the great profit of all con¬ 
cerned. 

In this matter, as in similar cases, the present gene¬ 
ration will deservedly be reproached by posterity if we 
steadily shut our eyes to what has taken place and to 
what is going on now, Alfred N ewton 


NOTES 

Signor Schiaparelli, Director of the Milan Observatory, 
has been appointed Director of the Florence Observatory in 
place of the late Signor DonatL The Florentine Observatory, 
which stands near Galileo's Tower at Arcetri, is in every way 
superior to that of Milan, and we may look for considerable re¬ 
salts from an astronomer who has already done much with small 
opportunities. 

Olf Monday evening Sir Samuel Baker met with an enthusi¬ 
astic reception at the meeting of the Geographical Society, from 
a large, distinguished, and brilliant audience, which included the 
JPrince of Wales and the Duke of Edinburgh. Sir Samuel spoke 
mainly of what he had done to suppress the slave-trade, and of 
the almost overwhelming difficulties he and his brave wife had to 
face in bringing the lawless African tribes to Teason. After Sir 
Samuel sat down, the Prince of Wales said a few words, and 
testified to the sincerity of the Khedive. 

Ik his address at the opening meeting of the Newcastle-on- 
Tyne Chemical Society, the president, Dr. Lunge, spoke of his 
visit to the Vienna Exhibition* and of the rapid progress which 
the Continent is making in the manufacture of the finer chemi¬ 
cals. The reason, he says, is not far to seek. ** You find in every 
t&ettfcal works on the Continent, I may say, without exception, 
one, sometimes several, chemists of thoroughly scientific training, 
who have acquired their theoretical basis by three or four years’ 
studying at a University or a Polytechnical Institution. One 
“ works,” to which I havefalready alluded, certainly one of the 
largest In Germany, keeps something like half-a-dozen such 
chemists (hot practical managers), with salaries varying from 
yool so 400&, and it retains the services of an accomplished 
chemist, of scientific reputation, at a salary of nearly a,000/. per 
aedurn, esctasively for theoretical work in the laboratory, with* 
otttanytrcmble or responsibility connected with the manuiactur- 

*$•• %» Chads* Oould's pwisrit* fa the Monthly Node**, Ac,, of 
, Siyd fiocimyof Tawwalsfcr i»?i, p p-Oi-Sf. 


ing work outside. But then, they do constantly invent new 
things there, and make them in tons, or hundreds of tons, when 
the chemical world outside has, perhaps, barely heard of the 
discovery of a new compound, with a barbarous name, appa- 
rently only obtainable at the rate of a few grains in a sealed tube 
after many weeks’ patient work. What \ maintain, after a visit 
to the Vienna Exhibition, and at a few German and Austrian 
chemical works, is, that foreign countries are taking the wind 
out of our sails very fast in this line, and that both their rate of 
progress and the means of attaining it are very much superior to 
ours.” 

A preliminary meeting was held on November 39 in the 
Physical Laboratory of the Science Schools, South Kensington, 
to consider the formation of a Physical Society. The chair was 
taken by Dr. J, H. Gladstone, F, R. S. Thirty-six gentlemen 
were present, including most of the physicists of London. It 
was resolved that the following gentlemen be requested to serve 
as an organising committee :~~W. G. Adams, E. Atkinson, W. 
Crookes, A. Dupr<£, G. C. Foster, J. H. Gladstone, T. M. 
Goodeve, F. Guthrie, O. Henrici, B. Loewy, Dr. Mills, A W. 
Remold, and H. Sprengel. A letter was read from the Lords 
of the Committee of Council on Education, granting the use of 
the Physical Laboratory and apparatus at the Science Schools, 
South Kensington, for the purposes of the Society. 

The Photographic News says that a curious and important dis¬ 
covery has been made by Dr. Vogel during the last few weeks. 
It consists, as he describes it in a private letter, in making the non- 
actinic rays under certain circumstances actinic. ** I have found, ” 
he says, “ that bodies which absorb the yellow ray of the spec¬ 
trum make bromide of silver sensitive to the yellow rays. In 
like maimer 1 find bodies which absorb the red ray of the spec¬ 
trum make bromide of silver sensitive to the red rays. For 
example, by the addition of cora/lin —which absorbs the yellow 
ray- -to a bromide of silver film it becomes as sensitive to the 
yellow ray as to the blue ray.” This is one of the most impor¬ 
tant and interesting observations in connection with actino- 
chemistry which has been made for several years. 

An examination will be held at Queen’s College, Oxford, on 
April 14, 1874, and following days, for the purpose of filling up 
four ppen scholarships of the yearly value of 90/. tenable for five 
years. Candidates must not have attained the age of 20 years. 
One of the open scholarships will be awarded for mathematics 
and one for natural science in case competent candidates offer 
themselves. Candidates offering in natural science should be pro¬ 
ficient in either physics, chemistry, or physiology, and possess 
some acquaintance with a second physical science. These candi¬ 
dates are requested to signify by letter to the Provost, as early 
as may be in March, their intention of standing, and to state at 
the same time the subjects they propose to offer, in order that 
the necessary arrangements may be made for their examination. 
Candidates are to call on the Provost in the College-hall at 9 
p.M. on Monday, April 13, bringing with them satisfactory evi¬ 
dence of date and (where necessary) place of birth, and testi¬ 
monials of good conduct from their schoolmasters or tutors. 

The following alterations have been made in the programme 
of lectures at the Royal Institution s—In consequence of Prof, 
Tyndall’s desire to give six lectures on the Physical Properties 
of Gases and Liquids on Tuesdays before Easter, Prof. Ruther¬ 
ford will give five lectures on Respiration before Easter, and six 
lectures on the Nervous System after Easter. At the Friday 
evening meeting, March 6, Sir Samuel Baker will lecture on the 
Suppression of the Slave Trade of the White Nile. Dr, Bunion* 
Sanderson will lecture after Easter. 

Mr. Henry Lee reports the development of a new calcareous 
sponge L fo die Brighton Aquarium, In its early condition it 
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closely resemble*, in it* mode of growth, Leucosolenia botrymdes % 
but afterwards, in some instance*, become* massive and semi- 
globose. It has been submitted for examination to Dr, Bower- 
bank, who describes it as follows u In the young state, a con¬ 
geries of thin fistulae, like a Lmcosoltnui ; when adult massive; 
furnished with numerous thin conical or cylindrical doacal 
organs, very variable in size and length. Surface of the mass 
mooth and even; small cloacae furnished with numerous long, 
slender, aceratc, external defensive spicula, projected ascendingly 
at small angles to the surface ; large cloacae nearly destitute of 
external defensive spicula, furnished with a few long, slender, ace- 
rate, procumbent spicula ; internal defensive spicula of cloaca 
spiculated, equi-angular, tri-radiate; spicular ray, slender and 
attenuated. Oscula minute, distributed on the inner surface* of 
the cloa cae * Pores unknown. Dermal membrane pellucid aspi- 
culous. Skeleton spicula, equi-angulated and rectangulated, tri- 
radiate; radii slender and unequal in length, distorted ; colour, 
cream white. Habitat, Brighton Aquarium, Henry Lee. Ex¬ 
amined in the dried state.” This sponge will be figured in 
three several conditions of its development, in the forthcoming 
thixd volume of Dr. Bowerbank’s valuable monograph of the 
British Spompader, published by the Kay Society, and will be 
known as Leueonia Somcsii; Dr, Bower bank ’having named it 
after Mr. Somes, the chairman of the Brighton Aquarium 
Company. 

A correspondent of the Scotsman points out how desirable 
a thing it is that a marine aquarium should be erected in Edin¬ 
burgh. “The city,” he rightly says, “abounds in educational 
establishments, to which such an institution would be an invalu¬ 
able accessory. Great local facilities exist for the creation of an 
aquarium, and were a scheme for that purpose but set on foot, 
many willing bands would aid in its realisation. The cost would 
not be great, considering the advantages to be obtained ; and it 
is certain the establishment would be self-supporting.” We 
hope to see the matter earnestly taken up by proper hands, 

THE fifth part of the illustrated work on Lepidoptera, domestic 
and foreign, by Mr. Herman Streckcr, of Heading, Pennsylvania, 
has made its appearance. In the present part the illustrations 
relate entirely to the genus Catocala t of which one supposed new 
species is presented under the name of C. perplex a > from the 
vicinity of Brooklyn. Mr. Strecker merits particular coramcnda. 
tion from the fact that this work is prepared exclusively by his 
own hand, the illustrations Ivsing drawn on stone, printed, and 
coloured by himself—and, if we mistake not, the type of the 
text is set up by him likewise—all done in the intervals of his 
daily labour as a mechanic. The expense of the work—fifty 
cents per number- is such a mere trifle that we trust he will be 
encouraged by a sufficient subscription list to continue it to com¬ 
pletion, increasing the number of plates, as he promises to do, 
without any change in the price, should he receive the desired 
patronage. 

The London Association of Correctors of the Press held a 
conversazione on Saturday last under the presidency of Mr. B, 
H. Cowper, editor of the Queen, We are glad to notice that 
the principal items of the programme were of a scientific cha- 
racter.. Mr. E. R. Johnson, Chairman of the Association, read 
a paper on the past work of the Association, enumerating some 
of the papers and discussions on philological topics which bad 
engaged its attention, and while commending the study of philo¬ 
logy, the advantage of an acquaintance with one or other of 
the exact sciences was set forth. Mr, G. Chaloner, late Secretary 
of the Association, and lecturer on Chemistry at the Birkbeck 
Institution, enlightened the meeting as to some of the properties 
of hydrogen, accompanying his remarks with appropriate experi¬ 
ments. Mr. J. T, Young discoursed on the glacial period, and 
exhibited some fossils illustrative thereof. The wonder* of the 


microscope and stereoscope also contributed to the enjoyment of 

the evening. 

The two scientific papers in the last number of the Quarttrfy 
Journal of the Meteorological Society* are:— ** On some Results of 
Temperature Observations at Durham," by Mr, J, J. Plummet; 
and “ Notes on the Connection between Colliery Explosion* 
and Weather in the year 1871, ” by Messrs. R. Scott, 
F.R.S., and W. Galloway. The subject of the latter article 
is of the greatest importance to miners, and, in connection with 
it, we would call attention to a letter in yesterday’s Times warn¬ 
ing colliery managers of the present high reading of the baro¬ 
meter. Wc are- glad to see from the Report of the Council that 
the Society has attained an exceedingly prosperous and alto¬ 
gether satisfactory condition. 

No. XL of Petermann's Mittheilungen , contains a brief letter 
from Dr. Richard v. Drasche, concerning his geological voyage 
to Spitsbergen in July and August Last. The letter contains a 
few very valuable details as to the physical and geological cha¬ 
racteristics of the west coast of the island. 

Sir George Rose, F.R.S., died at Brighton on the 3rd inst, 
in the 92nd year of his age. 

Dr. Speikr, of Fulda, has been appointed by the Japanese 
Government as Professor of Natural Sciences at Yeddo. A 
very handsome salary has been guaranteed to him by the 
Japanese Embassy at Berlin. Other appointments arc expected 
to follow in the departments of Experimental Physics and 
Medicine. 

Apropos of the letter in this week’s number on the 
British Museum, we take the following from an article 
in a recent number of Iron on “Our National Museums:”— 
As at present constituted, Museum* may be broadly di¬ 
vided into three types: first, that of the South Kensing¬ 
ton, Jcrmyn Street, and Bethnal Green Museum* in London, 
and the Albert Museum in Exetet,—a type of the actually*useful 
museum, where the artisan may see illustrations of manufactur¬ 
ing operations, and the artist may find examples of the master¬ 
pieces of old. Here everything is neat, orderly, and simple; 
no object is without a label, which explains clearly what it i* $ 
and spectators need not wander about among collections of in¬ 
comprehensible curiosities, which excite in their minds wonder 
but no interest. The second type is that of the British Museum# 
which is purely scientific. Museums like this are scattered over 
the country, containing vast numbers of useful specimens buried 
in drawers and cases, adorned with Latin labels; museums 
wherein the populace rove about with awe, partly at the moh- 
s irons objects displayed to their gaze and partly at the tre¬ 
mendous names which they bear. These museums are only 
fitted for scientific persons ; they are next to useless to others^ 
unless, as has been lately done in the British and Ipswich Mu¬ 
seums, superintendents and curator* are willing to descend from 
their high level and escort bodiesjof the simpler folk through th e 
collections, giving os they go some plain account of the more 
prominent objects. A third type of museum 1 $ scarcely to be 
found in any national collection. It is usually seen in — 
country towns, where dusty cases ore arranged fo iU-Ughted 
rooms, and are made the receptacle of rubbish brought by resi¬ 
dent gentlemen from all parts of the world—one giring a cotter 
tion of minerals for which he has not room; another * few 
drawers of butterflies of which he has grown tired. South Sea 
islanders’ weapons, elephants* tusks# and other spoils of the 
chase are scattered about in comers and on walls, and the col¬ 
lection of oddments is dubbed a 44 museum.” Our readers can 
draw on their own experience for other details on this subject 
and we are much mistaken if they do not agree with u| that the 
energy that is expended with but little useful result on our 
local and national museums is almost or entirely throw* away. 






THU little town of Massa Morritima (Tuscany), says the Journal 
of the Society of Arts, sett an example which would be well to be 
faBowed by many larger and better known town*, both in Italy 
and thi* country. In 1867 the municipality of Masse purchased 
the interesting collection of minerals, models of mining machi¬ 
nery, and specimens of tools used in mines in various coun¬ 
tries from Signor Teodoro Haupt, a well-known mining engineer 
of Florence, together w ith a complete series of maps and plans 
of most of the mines in Tuscany, This forms the nucleus of the 
museum, which has Bince been enriched by a collection of the 
birds and animals found in the province, the donation of a medical 
man residing in the town, and their value is considerably enhanced 
by being well arranged and tabled with both common and scien¬ 
tific names. The library now contains about 6,000 volumes, 
some of which are of great value, as being extremely rare, and 
relating to the history of the republic of which Massa was once 
the capital. The archaeological department contains a very 
beautiful Etruscan funeral urn. 

The additions to the Zoological Society's Gardens during 
the r ast week include four Bull Frogs {Sana mngiens) from 
Nova Scotia, presented by Dr. B. Sanderson, F.R.S. ; two 
white-handed Gibbons ( Ifylabates lar) from the Malay Penin¬ 
sula, presented by Sir II. Ord, C.B. ; two (Griffin Vultures 
{Gyps/ulus) and a Golden Eagle {Aquila c%rysacfos) % European, 
presented by Mr. A. J. White ; two Rough-legged Buzzards 
{Archibuieo lagopus), European, presented by Mr. A. B. 
Hepburn ; a Green Monkey {Ccrcopithaus calUtruhtts) from 
India ; and a Bonnet Monkey {Macacus radiatus) from India, 
presented by Miss Bradshaw; a Tiara sing ha Deer (Cervus 
duvauerfii) from the Himalayas, received in exchange ; and a 
Hairy Armadillo {Dasypus vlllosus) from La Plata, deposited. 

SCIENTIFIC SERIALS 

JDcr Naturfor$ch*r % Oct. 1873,—Among the abstracted matter 
in this number we find an account of recent experiments by M. 
Exner, to determine the 11 reaction time” of the sensorium. 
Some part of the body having been stimulated, the person imme¬ 
diately made a signal by pressing a key with the right hand. 
Marks were produced on a blackened cylinder, both at stimula¬ 
tion and at signalling, and the interval was noted. The reaction 
time (which ranged between 0*1295 and 03576 sec. 7 persons) 
Seems independent of age, and is shortest in those who have the 
habit of concentration. The tables also show it to have been 
shortest in stimulation of the eve with an induction shock; then 
follow, in order, electric shock to finger of left hand, sudden 
sound, electric shock to forehead, shock to right-hand finger, 
sight of an electric spark ; and lastly, shock to toes of left foot. 
M. Kxner analyses the reaction time into 7 “ moments.”—In 
chemistry wc have some important observations on the non* 
luminous flame of the Butiscn burner, by M. Bloch maun, and 
on vinegar-ferment and its cause, by MM. Mayer and Knierim, 
who think the action of mycoderma aceti probably physiological, 
and that it is a kind of bacterium which shows a mobile and an 
Immobile state ; the latter producing rapid acetification. Further, 
the vinegar-production occurs without the presence of nitro¬ 
genous substances, though less slowly than where they are pre¬ 
sent.—An interesting question in plant-geography is that as to 
the transport of seeds by ocean-currents, and in other ways inde¬ 
pendent of human agency. M. Thuret has been experimenting 
on this in Antibes. Having tried act different specks, he 
knows of only two kinds of bare seed which are capable of float- 
ing, Maurandia and Phomium. A long immersion in sea-water 
does not always destroy the vitality of seeds. Out of 24 species 
immersed more than a year, at least 3 germinated afterwards as 
vigorously as seeds kept quite dry.—we find astronomical notes 
on the spectra of the two new comets, lit and IV.» of 1873# 
and on the connection of solar protuberances with auroras 
(tacchiai); and in meteorology there is a notice of Dr. Koppeh’s 
valuable researches cm an eleven years' period of temperature.— 
In physics, the subjects are : short galvanic currents and elec¬ 
trical discharges (EdJund), armatures of magnetic bundles 
(jimiti)* and molecular rotatory power of vinous arid and its 
(Dsndolt).-^A review of HhckeT* Dk KcUhohmunm*, by 
* W, Marten* is worthy of notice. 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, Dec. 2.—Dr. A- Gunther, F.R.S. 
vice-president, in the chair. A communication was read from 
fir. James Hector, containing an account of the complete skele¬ 
ton of Cttcmiernis calcitrans, Owen, and showing its affinity to 
the Natatores.—Prof. Owen, F.R.S., read a paper containing* 
restoration of the skeleton of Cnemiornis talctiran.% Owen, with 
remarks on its affinities to the Lamellirostral group, and forming 
the twentieth part of his series of memoirs of extinct biiris 
of the genus Dimmis and its allies. —A communication was read 
from Mr. W. H. Hudson, containing an account of the habits of 
the Pipit (Anfhus correitdera) of the Argentine Republic.—A 
communication was read from Mr. A. G. Butler, containing a 
revisiou of the species of the genus Protogonius. —A communi¬ 
cation was read from Dr. J. E. Gray, F.R.S., on the skulls of 
some seals from Japan, with description of a new species, pro¬ 
posed to be called Eumetopias dongata. —Mr. P. L. Sclatcr read 
a paper on some birds collected m Peru by Mr. H. Whitely, 
being the seventh of the series of articles upon this subject.—A 
communication was read from Mr. Henry Whitely, containing 
additional notes on humming-birds collected in High Peru.—A 
communication was read from Mr. R. Swinhoe, containing re¬ 
marks on the Black Albatross with flesh-coloured bill, of the 
China Seas.—Mr. Garrod read a paper on the visceral anatomy 
of the Ground Rat (Aulacodus swinderianus). 

Linnean Society. Dec. 4.—-Mr. G. Bentham, president, in 
the chair.—Revision of the genera and species of Talipes?, by 
Mr. J. G. Baker. In this tribe of Liliacese the author includes 
the caulescent capsular genera with distinct perianth-segments 
and leafy stems bulbous at the base, viz., Fritillaria, Tulipa, 
Lilium, Caiochortus, Erythronium, and Lloydia, The cna- 
racters presented by the different orders were described seriatim 
in the paper. In the structure of the underground stems there 
are four leading types, viz,, (1) a squamose perennial bulb, con¬ 
sisting, when mature, of a large number of thin flat scales tightly 
pressed against one another, and arranged spirally round a cen¬ 
tral axis which is not produced either vertically or horizontally, 
as exemplified in all the Old-world species of Lilium ; (2) m 
most of the species of Fritillaria we have a pair only of hemis¬ 
pherical scales, half as thick a* broad, pressed against the base 
of tne flower-stem, these scales being the bases of single leaves 
which die down before the flower-stem is produced; (3) an 
annual laminated truncated bulb occurs generally in Tulipa , Caio¬ 
chortus f and F.u-JIovdia ; (4) in thejscetion Coreopsis of IJoydia 
we have a truncated corm. The leaves are very uniform through¬ 
out the tribe, with the exception of a section of Lilium, Cardio- 
erini4tu % with long clasping petioles. The perianth leaves are all 
coloured except in Caiochortus , when the three outer segments 
are sepaloid and lengthened into points. The stamen* arc al¬ 
ways six in number and nearly equal in length, hypogynous, and 
the dehiscence of the anther never properly introrse, but lateral, 
exactly a* in Cokhicum . In the capsule, Cafachortu v differs from 
the other genera in its aepticidal dehiscence. As regards the 
connection between Liliacire and Colchicacese Mr. Baker is dis¬ 
posed to lay less stress than before on the evidence of any sharp 
fine of demarcation between the orders, all the characters usually 
ascribed to the latter order being found in some of the genera of 
I.iliacese. In its Geographical Distribution the tribe is spread 
throughout the north temperate zone ; only one species, Lloydia 
serotina t is really boreal and Alpine; the southern limits are 
Mexico, the Philippines, South China, the Neilgherries, and the 
southern borders of the Mediterranean; the principal concen¬ 
tration of species Is in California and Japan; nearly all are hardy 
in this climate. Lilium with 46, and Fritillaria with 55 species, 
have the distribution of the tribe ; the Utter stopping eastwards 
at the Rocky Mountains, while the former reaches the Atlantic 
sea-board ; Tulipa* with 48 species, is restricted to the Old 
World, reaching from Spain, Britain, and Scandinavia to Japan 
and the Himalayas $ Caiochortus, with 21 species, is confined to 
Mexico and the west side of the Rocky Mountains; of the 5 
species of Erythronium, 1 is confined to the Old World and 4 to 
the New ; the 3 species of Gageopsis ate Oriental and Siberian ; 
while Lioydia savtina is the most widely spread of all the Lili- 
aciem, and a unique instance of a petal©id Monocotyledon of 
the North Temperate Zone with almost universal high moan* 
tains and Arctic distribution., 

Chemical Society, Dec. 4.—Dr. Frankland, F.R.S., vice- 
president, in the chair.—A paper entitled Mineralogies! Notices, 
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by Prof. Story* Masktlyne and Dr. W. Might, was read by tlic 
former, treatim? of the composition o!' cakdooite and lanarkite.— 
Mr, John Williams then exhibited some fine specimens of crys¬ 
tallised phosphorous acid and metallic phosphites, and gave a 
short account of their reactions. — Prof. Church made a com¬ 
munication to the society on the composition of the mineral 
autunite.—Prof. Lawrence Smith of the United States, whilst 
describing a modification of the Bunsen gas burner employed by, 
him for heating the crucible in determina ions of the alkalis in 
silicious minerals, gave a short sketch of the process he had de¬ 
vised for that purpose.—In the course of the evening a gas 
burner by Mr. Fletcher of Warrington was also exhibited. 

Royal Microscopical Society, Dec. 3.—Chas. Brooke, 
F.R.S., president, in the chair.—The list of donations to the 
society included a valuable binocular microscope with apparatus 
complete, from Mr. Charles Woodward, for which the special 
thanks of the meeting were returned.—A paper in continuance 
of the one read at the November meeting, was read by the secre¬ 
tary. *-On some further researches into the life history of the 
Monads, by Rev. W. H. Pallinger and I)r. Drysdale, in which 
the complete process of fission was described in all its stages, 
and also the conjunction of two or more bodies, the whole course 
of internal division, of final rupture of the containing envelope 
and escape of minute free organisms.—Mr. Charles Stewart ex¬ 
hibited a section of Ficus elastica showing cystolilhs, described 
the method of preparation and mounting, and stated it to be his 
belief that they were rather deposits of a gum-like substance, 
than actual concretions. 

Society of Biblical Archaeology, Dec.2. —Dr. Birch, F.S. A., 
president. The following papers were read :—Future Punish¬ 
ment of the Wicked, a Doctrine of the Assyrian Religion, by H. 
Fox Talbot, F.R.S.—Notes f/om Borneo, illustrative of Passages 
in Genesis, by A. M. Cameron. In this paper the author cited a 
Dyak radition, that at an archaic general inundation, the ances¬ 
tors of the Chinese, Malay, and Dyak had to swim for their 
lives ; and (possibly foisted on this tradition) the Dyak preserved 
his weapons, and the Chinaman his books. A second tradition 
stated that an ancestral Dyak made a ladder to go up to heaven ; 
unhappily one night a worm ate into the foot of the ladder and 
brought all down, Mr. Cameron further stated that one of the 
two Dyak names for the Supreme Being is Yaouah : the author 
refers to the similar soum ling Jehovah and Yahveh of the Bible. 

Philadelphia 

Academy of Natural Sciences, June x 7.—‘The presi¬ 
dent, Dr. Ruschenberger, in the chatr.— Laws of Sex in 
Juglans nigra.—Mr. Thomas Meehan said he had at various 
times during the past few years called the attention of the 
Academy to specimens of numerous plants which illustrated 
the principle that sex in plants was the result of grades 
of vitality ; or, as it had been suggested, viability ; and 
that this power of life was a mere matter of nutrition; the 
highest grades of vitality only producing the female sex. 
He now exhibited specimens of the common black wal¬ 

nut, Juglans nigra , which furnished excellent illustrations 
of what had been said * on other occasions. Examining 

the tree at the flowering season, it would be plainly 

seen, by even a superficial observer, that there were 

grades of growing buds. The largest buds made the most 
vigorous shoots. These seemed to be wholly devoted to the 
increase of the woody system of the tree. Lower down the 
6trong last year shoots, were buds not quite so large. These 
made shoots less vigorous than‘the other class, and bore the 
female flowers on their ap.ces. Below these were numerous 
small weak buds, which either did not push into growth at all, 
or when they did bore simply the male catkins. He was fully 
satisfied that there is not so great expenditure of vital force on 
the production of male flowers as there is in female flowers. 

Paris 

Academy of Sciences, Nov. 24.—-M. de Quatrefages, 
president, in the chair.—The following ‘papers were read 
On the development of polyps and their corals, hy M. H. de 
Lacaze-Duthiers, The author described some results obtained 
by him in a cruise on board the Narval , off the North African 
coast of the Mediterranean during the summer.—Remarks on 
the South American fauna, with anatomical details of some of 
its most characteristic types, by M. P. Gervais.—Observations on 
the expansion of water below 4% in relation to M, Pisrron de 
Mondesir s note, by M. F. Hement. The author suggests that 
the phenomenon in question is due to a re-arrangement of the 


molecules of the wafer just as a box of plus when shaken up 
will occupy more room than they did when arranged in regular 
layers.—A long extract from a letter by M. A. Po£y was read 
relating to his observations of the relation between sour spots 
and terrestrial hurricanes. The author stated that during the 
last 125 years there have been 12 maximum periods of hurricanes 
and 10 of these correspond to sun-spot maxima and II periods 
of hurricane minima, of which 5 correspond to sun-spot minima. 
- -Observations on the analogies which exist between the solar 
spots and terrestrial cyclones, by M. Marie Davy. — Note on solar 
and terrestrial cyclones, by M. H. de Parville,—On the 
discharge of electrified conductors, by M. J. Moutier.—On the 
variable state of electric currents, by M. P. Blasema, an answer 
to M. Cazin.—Application of the phosphates of ammonium and 
barium to the purification of saccharine products, by M. P. Lagrange. 
—On the physiological and therapeutic action of hydrochlorate of 
amylamine, by M. Dujardin-Beaumetz. During the meeting Dr, 
A. W. Williamson and M. Zinin were elected Correspondents. 

December 1.— M. de Quatrefages, president, in the chair,—On 
solar and terrestrial whirlwinds, by M. Faye. The author 
argued against Reyc’s ascending axes in the cases of these cy* 
clones, and urged that both by theory and observation there is a 
down-rush about the axis.—On the conclusion of the note, 
General Morin made some remarks on the small eddies observed 
in rivers as examples of the descending current in the centre ol 
similar vortexes.—On the directions of the vibrations in the rays 
refracted in uniaxial crystals, by M. A brio,—Analytical and 
experimental investigations of the interference of elliptical rays, by 
M. Croullebois.—On the return of carrier pigeons during the siege 
of Paris, by M. W. de Fonvielle.—On the habits of the Phylloxet'a % 
by M, Max. Cornu.—On a theorem of celestial mechanics, by M. 
F. Siaccl—Note on magnetism, hy M. A. Treve.—Qn the 
difference of physiological action caused by induced currents 
from coils formed of different metals, by M. Onimus. The 
author stated that, with a coil made of a badly conducing 
metal the coniracrion of the muscles was greater and the effect 
on the cutaneous nerves smaller than when the coil is made of a 
good conductor.—On the conjunctive elements of the spinal 
marrow, by M, L. Ronvier.—On the A nthracothcHum , discovered 
at Saint Menoux by M. Bertrand, by M. Gaudry.—On the secre¬ 
tions of the flowers of Eucalyptus globulus f by M. Gimbert* 
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THE TRANSIT OF VENUS EXPEDITIONS 

OME time ago wc called attention to the admirable 
opportunity which would be afforded by the ap¬ 
proaching Astronomical Expeditions for the observation 
of the Transit of Venus to investigate the Natural History 
of several little-known islands of the Pacific. The addi¬ 
tion of one or two members to these expeditions could 
make but a comparatively trifling addition to the expense, 
and while the Astronomers were observing, the Naturalists 
would be busily employed in collecting. We are glad 
to be informed that at a recent meeting of the Council 
of the Royal Society it was determined to take action in 
this matter, and to advise the Government to attach a 
small staff of Naturalists to the two expeditions destined 
to observe the transit in the Island of Rodriguez and Ker¬ 
guelen’s Land. There can be little doubt, we presume^ 
that the Government will readily accede to the advice 
thus offered to them. 

Rodriguez, an outlier of the Mascarenc group, is in 
many ways specially worthy of thorough investigation. 
As a general rule oceanic islands lying at a distance from 
the great continents are of volcanic origin. The Seychelles 
and the island of Rodriguez are almost the only known 
exceptions to this rule. Rodriguez, so far as the slight 
information we possess on the subject extends, is believed 
to be composed of granite overlaid by limestone and other 
recent rocks. It is, therefore, of great importance that an 
accurate geological examination should be made of this 
island, more especially as its nearest neighbours Bourbon 
and Mauritius follow the ordinary rule of being volcanic. 
A second rich field of biological research in Rodriguez 
will be found in the fossil remains to be met with in the 
€&ves of the limestone rocks. These have already yielded 
good fruit to the investigations of Mr. Edward Newton, 
the Colonial Secretary of Mauritius, aided by grants from 
the British Association. The complete skeleton of 
Pesophaps solitaria , a bird allied to the Dodo of the 
Mauritius—has been restored from these remains, as is 
well-known from the excellent memoir upon this extinct 
bird published by Mr. Newton and his brother, Prof. 
Newton of Cambridge, in the Philosophical Transactions 
of the Royal Society. But besides additional bones of 
the Solitaire, which will be welcome to many Museums, 
it will be desirable to become acquainted with the other 
animals which were the Solitaire's fellow-creatures when 
in existence. Some of these are also obscurely known 
through the exertions of the Messrs. Newton, but it 
cannot be doubted that ample materials of this kind are 
still lying hid in the caves of Rodriguez for the benefit of 
Atture explorers. 

The recent Zoology and Botany of Rodriguez also 
merit thorough investigation in order to ascertain 
whether rimy show any parallel differences to that of its 
geological structure as compared with the rest of the 
Masicarmie group of islands. 

; Kerguelen's Land, the second point selected for biolo¬ 
gical investigation, is also likely to give ample occupation 
wfep will be able to devote several months 
l^ito^esq^loration, while the necessary preparations are 


being made for the observation of the great astronomical 
event. In, 1840 Kerguelen's Land was visited by the 
Antarctic Expedition under Sir James Ross. The dis¬ 
tinguished naturalist who accompanied the expedition 
ascertained that it contains a scanty land-flora of flower¬ 
ing plants, some of which belong to types elsewhere un¬ 
known, and an extraordinary profusion of marine forms 
of both the animal and vegetable kingdoms. Of the 
land-plants a good series was obtained, but as regards 
the marine flora and fauna much must remain to be 
done—especially as Sir James Ross's visit took place in 
mid-winter. The Challenger will visit Kerguelen's Land 
early next year in order to ascertain the best station for 
an Astronomical Observatory, and her excellent staff of 
naturalists will, without doubt, not neglect the opportunity 
thus given to them. But looking to the great size of the 
island, which measures nearly 100 miles by 50, and to 
what is reported of the excessive richness of the marine 
forms of life, there will certainly be ample occupation left 
for the naturalist whom it is proposed to send there along 
with the Transit expedition. 

There is, in fact, no doubt that it would be difficult to 
find two spots on the earth's surface where investigation 
is more likely to lead to satisfactory results than in the 
case of these two little-known islands. Nor is the oppor¬ 
tunity now offered of obtaining these results at a very 
small cost to the nation likely to recur, if now neglected. 
We trust, therefore, that on the part of the Government 
there will be no hesitation in acceding to the scheme put 
before them by the Council of the Royal Society. 


ELLIS'S LIFE OF COUNT RUM FORD 

Memoir of Sir Benjamin Thompson , Count Rumford , 
with Notices of his Daughter . By George E. Ellis. 

(Published in connection with an edition of Rumford's 
complete Works by the^American Academy of Arts 
and Sciences. Boston.) 

HIS biography supplies a want that has been sorely 
felt by all who have desired to obtain a reliable 
account of Count Rumford's eventful life. It is, I think, 
impossible to name any equally eminent man of modem 
times concerning whom so little was known before the 
publication of this work. The only preceding sources 
of information, Prof. Pictet's letters, Prof. Renwick’s 
sketch in " Sparks's Library of American Biography," 
Cuvier’s Eloge and] the Cyclopaedia biographies made 
up from these and each other, are most vexatiously 
contradictory on points pf primary interest. Aided by 
Rumford's own correspondence, and other original and 
direct sources of information, Mr. Ellis's industry has at 
last rescued us from these perplexities. 

The career of scientific notables is usually of a simple 
and uneventful character, but that of the poor school¬ 
master of New Hampshire is sufficiently adventurous 
and romantic to supply materials for a sensation* 
novel writer. 

He married early ; to quote his own words—" I took a 
wife, or rather she took me, at 19 years of age." He 
describes his married life as both happy and profitable, 
but it lasted scarcely three years, during which he became 
a prominent public man and a full-blown soldier, with 
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the rank of major at 20 years of age. The part he took 
in connection with the American rebellion excited popu¬ 
lar indignation against him, led to his imprisonment, the 
confiscation of his property, and his subsequent flight from 
home shortly after the birth of his daughter. He never 
saw his wife again, nor did he see hi9 daughter until 
20 years afterwards, when she rejoined him in Europe. 

At the age of 23, he appears in a new character upon 
another scene. He is now a diplomatist, presenting his first 
state paper to Lord George Germaine in London, He steps 
at once into a responsible position in the Colonial Office, 
and presently becomes the “ Secretary of Georgia." In 
the meantime he is doing important scientific work, is 
elected Fellow of the Royal Society in 1779, when 26 
years of age, and suddenly appears on board the Victory 
as a volunteer sailor under Sir Charles Hardy, experi¬ 
menting with ship's guns, and writing treatises on naval 
signals and naval architecture. In the following year he 
is promoted to the office of “ U nder Secretary of State 
for the Northern Department " (Colonial). 

Thirteen months after this he re-appears in military 
uniform as Lieut.-Colonel Thompson commanding u The 
King’s American Dragoons," and profoundly occupied 
with experiments upon light artillery, See. Before 1781 
is ended, we find him on the other side of the Atlantic 
with his dragoons on Long Island, and fighting in the 
neighbourhood of Charleston at the beginning of 1782. 
In April we hear of him in New York, and presently find 
that he has returned to England promoted to the rank of 
full colonel, and otherwise honoured for his American 
services. 

In the midst of all this activity and excitement he is 
busily engaged in scientific research chiefly upon subjects 
connected with gunpowder, bullets, and artillery. With his 
characteristic exaltation of present pursuits he is now 
consumed by military ardour, and, dissatisfied with his 
late inglorious outpost skirmishing in America, obtains 
appointment for active service in the defence of Jamaica 
against the French, but is frustrated by the temporary 
pacific re-action that suddenly prevails. He offers to serve 
in India, but the Government has become economical. 
Determined to fight somebody, he selects the Turks, with 
whom Austria is temptingly disposed to quarrel, and, 
having obtained the King's permission, proceeds to Vienna, 
with war-horse, arms, and uniform. Halting on his way he 
creates considerable sensation by appearing as a visitor 
on the garrison parade at Strasburg, displaying his 
handsome figure, brilliant English uniform, and bis skil¬ 
ful management of an English blood-horse. Field-Mar¬ 
shal Prince Maximilian de Deux Fonts rides up to the 
Stranger, salutes, and asks a few questions. Thompson, 
with the polished courtesy and tact of which he is so 
accomplished a master, turns this introduction to good 
account, secures the friendship of the Prince, who is so 
strongly impressed with the varied attainments of the 
brilliant soldier, that he presses him to pass through 
Munich on his way to Vienna and visit the reigning 
Elector of Bavaria, an uncle of the Prince. 

The visit is made most successfully, and, with ad¬ 
ditional introductions, Thompson proceeds to Vienna with 
a ready-made continental reputation, though only a few 
weeks old Here, as he says, “ f owe to a beneficent 
Divinity that I was cured in time of t^at martial folly/ 


The agent or Divinity of this reformation, was a lady, 
who, as he says, fbrmed an attachment to me, gave me 
wise advices, and imparted a new turn to my ideas, hyp**- 
seating me in perspective other species of glory than that 
of conquering battles." It is proper to add, in expla¬ 
nation, that the lady was seventy years of age. 

In the meantime the Elector of Bavaria invites 
Thompson to enter his service. For an English 'pffiec# 
to do this, permission from the king was necessary* 
This was obtained in London, and with it the honour of 
knighthood, which was conferred in February 1784, with 
a continuance of half-pay as colonel. 

Sir Benjamin Thompson proceeds immediately to 
Munich, and there enters upon the most remarkable part 
of his extraordinary career. The task which he set 
before himself in Bavaria was nothing less than a com¬ 
plete reformation and re-organisation of the army, and a 
general improvement of the physical and social condition 
of the whole nation. Invested with full powers by the 
Elector he sets about bis work in a strictly philosophical 
manner. The first four years—1784 to 1788—-are devoted 
to a cool, impartial, and systematic investigation of the 
social statistics and general condition of all classes^rivil 
and military, in Bavaria. Having thus inductively col¬ 
lected and generalised his data, he now proceeds deduc¬ 
tively to devise his remedies for the evils thus demon¬ 
strated. In all his efforts, from the improvement of 
saucepan-lids and gridirons to the moral reformation of 
a whole nation of human beings, he is rigidly methodical 
and strictly scientific, and his success follows as a direct 
and visible consequence of this scientific mode of pro¬ 
ceeding. 

His well-known and important researches the 
Convection and general Transmission of Heat were 
undertaken and carried out mainly for the purpose of 
determining the best and most economical mean* of 
clothing the Bavarian soldiers,and the construction,warm * 
ing and ventilation of their barracks. Another equally im¬ 
portant though less known series of researches were insti¬ 
tuted for the purpose of learning how to feed In the most 
economical manner the beggars, rogues, and vagabonds, 
whose sustenance and reformation he had projected. 

His success in reorganising both the men and mate* 
rials of the army was marvellous. It was in the course 
of his work in erecting cannon foundries and remodeling 
the Bavarian artillery that his celebrated demonstration 
of the immateriality of Heat was suggested. 

It’may safely be affirmed that the foundation of the 
present military system and of die recent military suc¬ 
cesses of Germany was laid by Benjamin Thompson in 
Bavaria. He tells us that the fundamental principles 
upon which bo proceeded were “to unite the interest of ; 
the soldier with the interests of civil society, and to 
render the military force, even in times of peace, subser- 
vient to the public good ; n and further, “ that to establish! 
a respectable standing military force which should dp the; ’• 
least possible harm to the population, morals, manufac- v 
tures, and agriculture of the country, ft was 
make soldiers citizens, and citizens soldiers? 

Besides the important technical reforms of diac 
arms, barracks, quarters, military instruction, ^^ 
he carried out, “ schools were established ftt 4$ 
meats, for the instruction of the soldiers 'jty 





nad arithmetic, and into these schools not only 
theioldicrs and their children, but also the Children of 
the neighbouring citizens and peasants were admitted 
gratis* Military schools of industry were also established 
inhere the soldiers learned useful trades; thus the military 
clothing was spun, woven, and made up by the soldiers 
themselves ; roads and other public works were made 
and erected, and the men were permitted to hire them¬ 
selves out in garrison towns. Besides this the soldiers 
were used as industrial missionaries for the introduction 
of improvements in agriculture, manufactures, &c. The 
potato, until then almost unknown in Bavaria, was thus 
introduced by the aid of Thompson’s military gardens or 
model farms. One of these gardens still remains, viz. the 
well-known (i English Garden ” at Munich. 

Still more remarkable was his success in radically 
curing the overwhelming curse of Bavaria, which was 
infested with hordes of beggars and vagabonds that had 
defied every previous effort of suppression or diminution 
Here again the same strictly philosophical method of pro¬ 
ceeding was adopted. Human materials and motives were 
handled precisely as we manipulate the physical materials 
and forces of the laboratory, and the results were similarly 
definite, reliable, and successful. The scientific social 
reformer not only cleared the country of its rogues, vaga¬ 
bonds, and beggars, but made their industry pay all the 
expenses of their own feeding, housing, and clothing, be¬ 
sides those of the industrial and general education of 
th&nselves and their children. In addition to aU this they 
made clothing for the military police who took them into 
custody, and earned a handsome net profit in hard cash. 

It is not surprising that such success should have 
earned for him a long list of Bavarian honours and titles 
which need not be here recounted, and that he should now 
appear as “Count of the Holy Roman Empire and 
Order of the White Eagle," or, as better known to us, in 
the title of his own choice, (t The Count of Rumford.” 
Neither need we be surprised that his health should fail, 
and that in spite of repose and change of scene we next 
find him lying dangerously ill at Naples. 

On his recovery he returns to England, and while 
busily engaged there in literary and scientific work, is 
; suddenly recalled to Munich, which now has the Austrians 
at its gates, and is simultaneously threatened by the 
French, Matters become so serious that the Elector 
aaves himself by flight, only eight days after Rumford’s 
arrival {but before leaving the monarch hands over to the 
pkSosopber the command-in-chief of the army, and the 
practical dictatorship of the capital. During the three 
months of this supreme command Rumford succeeds in 
hvarawfog and checkmating both French and Austrians, 
and Savin* the city,after which the Elector returns. 

This is the climax of the great philosopher's career, and 
now we find him & second time stricken by dangerous 
On recovering he returns to London, founds the 
SoyfJ Institution, punishes ms essay?* and then leaves 
$nghmd for the last time to reside in Paris, where he 
pafofos the « Goddess of Reason, M Madame Lavoisier. 

'Here the curtain foils upon all his greatness, for though 
years of age, the brilliant career of the Count 
if fciiiford h ended, and the subsequent scenes of his 
tidied oti that preceded 


His biographers are evidently puzzled by what follows, 
and painfully seek apologies for his matrimonial squabbles, 
his general irritability, his morose seclusion, and the 
small results of the fussy labours of the last ten years of 
his life. My own theory is that the illness at Munich 
—where he describes himself as being “ sick in bed, worn 
out by intense application, and dying, as everybody 
thought, a martyr to the cause to which I had devoted 
myself”—was followed by chronic and permanent cerebral 
disease, and that the gradually developing change of 
character which he displayed from the date of his return 
to England in 1798, until his death in 1814, was but a 
natural symptom of this growing malady. 

Present space does not permit me to state in detail the 
evidence upon which I base this conclusion, but 1 can¬ 
not conclude without protesting against the explanation 
of Cuvier, who in his Eloge states that “ It wouldjappear 
as if, while he had been rendering all these services to 
his fellow-men, he had no real love or regard for them. It 
would appear as if the vile passions which he had observed 
in the miserable objects which he had committed to his 
care, or those other passions, not less vile, which his 
success and fame had excited among his rivals, had em¬ 
bittered him towards human nature.” Cuvier, if I am 
right, only knew the diseased wreck of the brilliant, 
courteous, and even fascinating “ soldier, philosopher, 
and statesman,” and I suspect that the unjust oblivion of 
his merits which so speedily followed his death, was 
largely due to the bad impression made, not only upon 
the French Academicians, but also upon his Royal 
Institution associates, by the moral obliquities and eccen* 
tricities due to a diseased brain. 

The main interest of the career of this wonderful man 
appears to me to lie in this, that i t affords a magnificent 
demonstration of the practical value*of scientific training, 
and the methodical application of scientific processes to 
the business of life. I have long maintained that every father 
who is able and willing to qualify his son to attain a high 
degree of success either as a man of business, a soldier, a 
sailor, a lawyer, a statesman, or in any other responsible 
department of life, should primarily place him in a labo¬ 
ratory where he will not merely learn the elements of 
science, but be well trained in carrying out original 
physical research, such training being the best of all 
known means of affording that systematic discipline of 
the intellectual and moral powers upon which all practical 
success in life depends. The story of Count Rumford’s 
life, and the lesson it teaches, afford most valuable 
evidence in support of this conclusion, and cannot fail 
powerfully to enforce it. 

This subject is specially important at the present 
moment, particularly to those Englishmen whose minds 
are still infested with the shallow foolishness that leads 
them to believe that scientific men are dreamy theorists, 
and disqualified for practical business. Let them follow 
in detail the practical triumphs of this experimental philo ¬ 
sopher, and ask themselves candidly whether such success 
could have been possible had he been trained in the 
mere word-exalting study of the Greek and Latin classics, 
instead of the practical school of experimental research. 

W. MAXTIEU WlhLlA m 
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GARRETT'S FISHES OF THE PACIFIC 

Andrew Garrett's Fischc der Sildsee beschrieben find rede - 

girt. Von Albert C. L. G. Gunther, Heft i. (Hamburg : 
L. Friederichsen & Co., 1873.) 

HE house of Hr. Cesar Godeffroy & Co. of Hamburg 
have for several years employed scientific collectors, 
in various parts of the Pacific to prepare and send home 
specimens of natural history. These have been stored up 
at Hamburg, in what is now a well-known scientific insti¬ 
tution, the u Museum Godeffroy,” under the care of an 
active superintendent, whose services have been engaged 
to take charge of and arrange the various objects thus ac¬ 
cumulated. But not content with thus bringing the rari¬ 
ties of the Pacific within the grasp of European naturalists, 
Herr Godeffroy has obtained the assistance of some of 
the best known workers in Science for examination of 
these materials. The extensive collections of birds made 
for him by Dr. Edward Griiffe were submitted to the 
well-known ornithologists Drs. Finsch and Hartlaub of 
Bremen, and formed the basis of their excellent work on 
the “ Birds of Central Polynesia,” published a few years 
since. For the working out of the Polynesian Fishes, of 
which we believe, Herr Godeffroy’s collection is still more 
complete, the co-operation of Dr. Gunther of our National 
Museum, the most distinguished of living ichthyologists, 
has been obtained, and the book now before us contains 
the first-fruits of Dr. Gunther's labours. 

The brilliant colours which adorn many of the Poly¬ 
nesian fishes have been well known to travellers in those 
regions since the days of Cook, and have been frequently 
described in lively terms. Unfortunately, however, these 
colours entirely disappear in fishes preserved in spirit 
after the ordinary fashion, so that their beauty can only 
be appreciated by visitors to the distant seas which they 
inhabit. In order to exhibit these colours in the present 
work, Herr Godeffroy has acquired a large series of 
drawings, taken from living specimens, by Mr. Andrew 
Garrett, who has been many years resident in the Sand¬ 
wich and Society Islands, and in other parts of Polynesia. 
Under these circumstances we may well anticipate the 
production of a first-rate work, more especiallyas the ser¬ 
vices of the unrivalled lithographic artist, Mr. G. H. 
Ford, have been secured to put the drawings on the 
stones. 

Dr. Giinther commences his work in systematic order 
with the Serranidae, of which numerous brightly coloured 
forms inhabit the various Archipelagoes of the Pacific, 
Twenty splendid plates illustrate the letterpress, and it is 
only wonderful how they can be produced at so small a 
cost. Nine similar parts will complete the work, which 
bids fair to become one of the most perfect icthyological 
monographs ever issued. 


OUR BOOH SHELF 

Manual 0/ Comparative Anatomy and Physiology. By 
S. M. Bradley, F.K. G.S. Second Edition. (Man¬ 
chester ; Cornish; London: Simpkin, Marshall and Co.) 

Encouraged by the success of an earlier and much 
smaller edition of this work, the author has entirely re¬ 
written the new one. In so doing, we think that he could 
not have made a greater mistake, as the small size of the 


original precluded the introduction of detail with vrideV 
he is not acquainted, and so, prevented hit Mi 

ignorance to the world at large. The impression whiich 
remains after the perusal of a few pages is, that the 
author, after reading rapidly through some one of the 
standard text-books on Zoology, wrote down his im- 
pressions as far as his memory served him. Fatihs 
of omission are not uncommon in text-books, especially 
when they are written by those who are not practically 
acquainted with their subject, but faults of commission 
are, fortunately, much less common. In the work before 
us there are several of the former, and they cannot all be 
laid down to want of space; for in the case of the Myria- 
poda, respecting the peculiarities of the main divisions 
of which the "position of the legs is not referred to, two- 
thirds of the page on which they should have been found 
is left blank before the commencement of the following 
chapter. The faults of commission are so numerous 
that they admit of easy classification. There are those 
of sheer carelessness from inattentive reading, otherwise, 
how is it that we are told that the Dugong has six cervical 
vertebrae, and that the Iragulince , or Musk Deer (!) 
have all the tarsal bones anchylosed. Others arise from 
a want of power to realise the meaning of the ordinary 
descriptions of well-known anatomical facts, as when it 
is indicated that the ventricles of the Crocodile’s heart 
are not completely separated, and the marsupium, or 
pouch of the temalc Kangaroo in the male is everted, and 
supports the penis. Absolute and inexcusable errors it 
is difficult to explain, but among such we are told that the 
Nummulites are Cephalopoda ; the Marsipobranchii have 
more than one nasal sac; that in the Lepidosiren the 
nasal canals are not open at both ends, and the vertebrae 
are ossified ; and that in the Bear the clavicles are more 
developed than in other Carnivora, when they are in 
reality absent altogether. Peculiarities found in one 
division are omittedwith regard to them, and referred to 
others entirely different, as when it is stated that among 
the Marsupialia “ each oviduct in the female leads into a 
perfectly distinct uterus, which opens into a separate 
vagina, which is also the passage of the urine,” and that 
in the male the vasa deferentia “open into a cloaca com¬ 
mon to the urinary and generative secretions.” These 
remarks apply to the Monotremata well enough, how is it 
they are omitted in speaking of them, and stated of theU 
allies, which in these respects are quite differently con¬ 
structed. We rarely remember to have seen a work so 
carelessly undertaken, and by so incompetent an author. 

Seventeenth Half-Yearly-Report of the Marlborough 
College Natural History Society for the Half-Year 
ending Midsummer, 1873. (Marlborough: Perkins,) 

Although the tone of the Preface to this Report is not 
quite so desponding as that of the previous one, still it 
contains a good deal of complaint. It seems to be the 
rule, for which we cannot see any reason, that members 
on entering the fifth form resign their membership. Is 
it because their schoolwork occupies aH their time ? or is It 
considered beneath the dignity of a fifth-form boy to be¬ 
long to such a society? Probably no satisfactory reason 
could be assigned for the practice, therefore we hope it 
may not be continued. Another discouragement to the 
society has been the difficulty of getting papers except from 
a very few, who, after a time, “struck work,” because 
they “ felt that others ought to help in keeping up the W 
terest of the meetings." We think the few workers 
would have been more likely to attain this end had they 
continued to prepare and read papers amid aftdiseetK , 
mgements; by this means, we think, they would be mere ^ 
likely “ encourager les autres,” We see no reason why. f 
the reading of papers should not be Combined with the 1 
exhibition of objects mi with discussions* Is not 
Marlborough College Society too sensitive? .Fn#«i 
reports of the field-work done and the colkctions | 
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seems to possess a few admirable workers, who 
' tootles* energy, knowledge, and earnestness enough to 
keep any such society from collapsing. The Botanical 
Bit is a model one. The papers in the Report are,—* 
* Heraldry/* by Mr. F, E. Hultne, F.L.S.; “On the 
Perception of the Unseen/ 1 by Mr. G. F. Rodwell; “ A 
Walk across the Karst/ 1 by the Rev. J. Sowerby ; and 
“ The Luschari (Heilige) Berg in Carinthia” by the same 
gentleman* 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is token of anonymous 

communications. ] 

Prof, Agassiz 

The sad intelligence received in London this morning of the 
death of Prof, Agassi* adds another illustrious name to the long 
roll of victims to the insidious demon, M over*work.” May I ask 
you to give room In your next issue to the following passage 
from a letter (probably one of the last he penned) received from 
Prof. Agassi* only last week, which may be interesting to his 
many sorrowing friends on this side the Atlantic, as attesting in¬ 
directly to the cause of his death, viz,, excess of mental and 
physical exertion. 1 *. Dt: M. Grey Egerton 

Athenaeum Club, Dec. t6 

u Museum of Comparative Zoology, 

"Cambridge, Mass., Nov. 26, 1873 
u A feeling of despondency comes over me when 1 see how 
long a time has elapsed since ^received your last letter, which 
at the time I meant to answer immediately. With returning 
health, I have found the most frightful amount of neglected 
work to bring up to date, with the addition of a new institution 
to organise. I have given myself up to the task with all the 
energy of which I am capable, and have made a splendid success 
of the Anderson School, which cannot fail henceforth to have a 
powerful influence upon the progress of Science in the] United 
States. But this has driven out everything else, and I should 
have neglected even the Museum had not a constant appeal to 
my attention arisen from the close connection in which the An¬ 
derson School stands to the Museum, of which it Is, as it were, 
the educational branch. So [School and Museum have made 
gigantic Strides side by side; but I am down again. At least I 
feel unable to exert myself as usual, and such a feeling in the 
beginning of the working season is disheartening. When I last 
Wrote I had strong hopes of an easy summer with my family, and 
confidently expected to be able to pass the greater part of the win¬ 
ter in Europe, and to have prepared the volume on Selachians 
of the 1 Poissons Fossiles* for a new edition, or rather an English 
work on the subject. Now that hope is gone ; the immense acces¬ 
sion# to our Museum make even the progress of the Coal Fishes 
from |owa slow and almost hopeless. With 22 assistants and 
14 Sub-assistants in the Museum, I have my hands full with 
administrative duties and responsibilities, and science and 
friends suffer. 

11 Ever truly your friend, 

“(Signed) L. Agassiz” 

Experiments on Frogs 

; Wttt you grant me the space in your journal for, a few words 
tfetied forth by Mr. Lewes’s letter in tour number of December 
4* on “ Sensation in the Spinal Cord ” ? 

Ill that tetter the writer describes some experiments on frogs 
of suck SxoessWe cruelty that I cannot refrain from entering a 
protest against the principle which justifies such actions, 
fWright to perform such actions as vivisection, flax, in the 
of Srietme, has often before been questioned; but the pre* 
#^ce«-~acaM in which the infliction of pain is not an un- 
::$Mon the experiments, but the very essence or 


object of them, and the slowness and prolongation of agony a 
necessary part—stirs and revolts the whole mind, and brings the 
question again prominently to the front 

The question then is—are either the possible or probable 
benefits to a portion of mankind, or the advancement of Science 
for its own sake, sufficient reasons for the infliction of intense 
suffering on our fellow-animals ? Of course much may be urged 
in favour of vivisection. It may be said that without its assist¬ 
ance Science, and especially the science of medicine, could 
never have advanced to the point it has now reached ; and 
mankind urges that the good of mankind is of such paramount 
importance that that of all other animals must be subordinated 
to it unconditionally, and consequently that the smallest good 
to mankind balances the greatest evil to other animals. 

To many this would be considered an amply sufficient reason 
for answering the question in the affirmative, but at least It 
should be remembered at what tremendous cost to one portion of 
creation these benefits to another portion are purchased. 

As time and Science advance it is becoming more recognised 
that other animals have their rights as well as men; and perhaps 
it may some day be found that the right which mankind assume* 
to himself of supremacy over his fellow-animals (including the 
right to inflict deliberate torture, for whatever purpose) is, after 
all, but the right of the strongest or most powerful. 

It seems to me so shocking that such things should be written 
of and read with indifference, and without evoking one word of 
protest on the other side, that on this ground alone, i. c ., that 
the assumption of the right to inflict torture may not pass quite 
unchallenged, I venture to beg for the insertion of this letter. 

Dec. 8 X. 


Proposed Alterations in the Medical Curriculum 

In a recent number of Nature, remarks are made in regard 
to the present Medical Curriculum, more especially in connection 
with the proposal of Prof. Huxley to alter the Curriculum for 
medical graduation in the University of Aberdeen, lbs object 
is to remove the subjects of Botany and Natural History from 
that Curriculum, and to put them in the category of a prelimi¬ 
nary examination, without any compulsory at endance upon 
lectures. Such a proposal if carried into effect would tend in no 
small degree to limit the medical student's acquirements in the 
biological sciences, as he will not be required to take full scientific 
courses on these subjects. The tendency of such a system will 
be to encourage what is commonly called “ cram,” inasmuch as 
there will be no guarantee for methodical practical instruction 
under a qualified teacher. 

While it may be true that those who take the diplomas of the 
medical corporations are not called upon to attend courses of lec¬ 
tured on these subjects, and rarely undergo an examination on 
them, the case is quite different with those students who aspire to 
university degrees. The latter look not merely for a license to prac¬ 
tise, but desire also a university honour. An important distinction 
at the present day, between the licentiate# of colleges and the 
raduates of universities, is that the latter are expected to have a 
igher literary and scientific knowledge. In place of reducing 
the qualifications for degrees, so as to compete with colleges, 
we ought to keep up the standard, and send forth medkal men 
who are not only well fitted for the practical duties of the pro¬ 
fession, but who can also occupy a prominent position in the 
scientific world. In accomplishing this object we should 
arrange the curriculum in such a way as to put the study of the 
sciences in its proper place. The student ought to commence 
the study of botany and natural history in summer, before 
entering upon anatomy, surgery, and other purely medical sub¬ 
jects. This is now to a large extent carried out in the Uni¬ 
versity of Edinburgh, and by so doing a three months' course of 
scientific study is added to the curriculum. The student 
might be encouraged to take his science examination at 
an early period of his curriculum, say at the end of his 
first year of study. The training which these studies give 
to the mind of the young medical student, is most important. 
They call forth his powers of observation and diagnosis; 
they present to him the principles of classification, and they 
enlarge his views of anatomy and physiology, In primary schools 
of the present day we frequently find that the elements of 
botany and zoology constitute a part of the teaching, and most 
properly so. But this is not enough for the graduate in 
medicine. He must supplement this by going through the higher 
University Curriculum, 
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The commissioner* for visiting the Universities of Scotland, 
remark in their report "that it is desirable that graduates in 
medicine should have that degree of literary and scientific attain¬ 
ment which will prevent them when mingling as they must do with 
mankind, in the exercise of their profession, from being looked 
upon with contempt ; or from committing errors in conversation 
and ia writing, for which others would be despised ; because 
even upon the supposition that they have high professional ac¬ 
quisitions* the law of association will operate, and the conclu- 
non will be drawn that much confidence cannot be placed in 
them/' The value of university training was strongly insisted on 
by the late Prof. Edward Forbes, when speaking of the relation 
which scientific studies bear to medicine. The following are his 
remarks “ It is the training of the mind in correct methods of 
observation that gives the Natural History Sciences so much 
value as instruments for preparation in professional education. 
Not unfrequently do we hear the short-sighted and narrow¬ 
minded ask—what is the use of zoology or botany or geology to 
the physician and surgeon ? what have they to do with beasts or 
plants or stones ? Is not their work among men healing the 
sick ? Of what use save as remedies, are the creeping things, or 
the grass that grows upon the earth, or the minerals in the rock ? 
Vain and stupid questions all—yet they are sometimes put by 
persons who profess to promote the spread of education. They 
want something, but the best of them mistake the end for the 
means. The beat want knowledge, but have not learnt that 
the mind must be trained ere it ia prepared to gather and digest 
knowledge. They want science, but science turns mouldy and 
unwholesome in our unprepared mind. They forget or do not 
know that education consists chiefly in training, not in informing. 

u We must counteract the natural tendency of purely profes¬ 
sional studies—the tendency to limit the range of mental 
vision. We can do this most beneficially through the collateral 
sciences, which are sufficiently different to give them a wider 
sphere of action. It is from this point of view that wc should 
regard the natural history sciences as branches of medical educa¬ 
tion. For my part,” continues Forbes, ‘'after much inter¬ 
course with medical men who had studied at many seats of 
professional education, some collegiate, some exclusively profes¬ 
sional, I have no hesitation in saying that, as a rule, the former 
had the intellectual advantage. There are noble and notable 
exceptions old and young, but the rule is true in the main. The 
man who has studied at a seat of learning, university or col¬ 
lege, has a wider range of sympathies, a more philosophical 
tone of mind and a higher estimate of the objects of intellectual 
ambition, than hi* fellow-practitioner who, from his youth up¬ 
wards, has concentrated his thoughts upon the ccmtractedly pro¬ 
fessional subjects of an hospital school. I will not believe that 
the practitioner of medicine, any more than the clergyman, or 
the lawyer, or the soldier or merchant, is wiser, or better 
able to treat the offices of his calling, because his mind takes 
no note of subjects beyond the range of liis professional 
pursuit. It is a great pleasure, both to patient and neighbour¬ 
hood, to find in our doctor an enlightened friend, one who, whilst 
he docs his duty ably and kindly, has a sympathy and an 
acquaintance with science, literature, and art/’ 

In Scotland a university is not merely a board authorised to exa¬ 
mine students and grant degrees,it is an educational institution, in¬ 
tended to exercise a surveillance over the studies of youth, to train 
their minds for the proper acquisition of knowledge, and to direct 
their energies in such away as to insure that mental culture 
which will fit them for all the duties of life. We speak of our 
University in Scotland a a our Alma Mater because she act* the 
part of a mother to her alumni , educating them and superintend¬ 
ing their progress in liberal studies. 

It appears to me that a great injury would be inflicted on the 
character of our medical degrees if the required curriculum did 
not embrace the natural sciences To study these properly some¬ 
thing more than book* ia required. There must be practical 
training under an able teacher, examination of living object* both 
with the naked eye and with the microscope, and a certified 
course of study. I am sure that everyone, m Scotland at all 
events, who desires to make graduation in medicine a University 
honour will aid in keeping up a scientific curriculum under quali¬ 
fied teachers. ^ 

Edinburgh University John H. Balfour 

Ancient Egyptian Balances 
I have to thank Mr. Rodwell for calling my attention, in 
Nature, vol, ix. p. 8 , to the curious representation of ah 


equal-armed Egyptian balance in a papyrus, nowin the British 
Museum. This papyrus, which h perbaps the moat 
the whole collection, all the colours and lines being trlMSA 
and distinct as when originally p*inted,bas been shown to n*Ty 
Dr, Birch, who also informed me where I could procuire a photo¬ 
graph of it, being one of a series of photographs from the ooHec? 
tion at the British Museum, taken by £. Thompson, and pub¬ 
lished by Mansell and Co., 3, Percy Street By Mr, Mansell's 
permission the following drawing has been made. 





Egypt w 

superintendent of the oiuU 

representing the “KUualof t _ __ __ _ _ 

being weighed in <m equal armed balance, and fanud lighter than a 
feather. In the papyrus, the weighing is being made in the Hall of 
perfect Justice, in presence of Osytts. 

It may be seen that what Mr. Rod well mentions as a sliding 
weight on one side of the beam, appears rather to be a loop or 
ribbon for limiting the oscillation of the beam. In the original 
papyrus the middle and both ends of the beam, as well as the 
lower part of the column, are coloured to represent polished 
brass, whilst the other parts of the balance are dark, as if Of 
bronze. It should be observed that the balance beam has box- 
end* for suspending the pans. Judging from the height of the 
human figures, the length of the balance beam represented is 
about six feet, and the height of the column of the balance is 
nearly the same. Several similar, though rougher, representa¬ 
tions of weighing the heart of the deceased may be seen in the 
papyrus drawing on the staircase leading from the Egyptian 
sculpture room to the upper Egyptian room in the British >Cu« 
seum * H. W. Chisholm 
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Stalagmitic Deposits 
IN a former number of Nature (voL viii. 

Wallace, in reviewing Sir Charles I.yell's ™ , 

" Antiquity of Man,” makes use of the rateof deposit* of stab* 
mtte as data for ascertaining the age of animal remains tSk 
arefound buried in awes. It is evident that the variations of 
rate will render unreliable data for arriving at correct conchwkms 1 
still, calculations based thereon may be S' service. * 


k .. .—r*—* —wju .ally tin 

was compact and crystalline, and showed distinct he eU of 
crystals on its surface, over which the water was running* I 
had indisputable evidence that the deposit had taken ofoL in 
fifteen years. The water, from wh&th it was produced! batted 
from an adit driven in the Little limestone, which is about o ft* 
thick. After leaving the adit, the water ran down the peroen- 
flicular side of a rise, for some fathoms, on to some rode ’! 
which was lying on the bottom of a hopper, whence it orocaeded 
from the utioer nart nf fh<* h/irmeae* .._ 
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from the upper part of the hopper month, then perpctrdimiklle 

. 


down over two 

and put across the month of the hopper to w—fat im¬ 
mater ial*. It wy from off theae deafa that I ttfr. 

men above deacribed. On it. back aide the fenSof S* 




oft the front one the crystals were beet de- 
velojWd Wfc*rethe strata- was most active. 

1ft seecedltttce with the above rate of increase of deposit, 
ifin. in fifteen Tears, 5 in. would require 100 years, 4 ft. 
2ft*. J,ooo, sttd 41 ft Sin. 10,000 years* The data given to 
asrirt at these results may be relied on as being accurate. In 
the ease now related, the rate of increase of deposit was likely 
to continue tolerably uniform : as the surface water could 
have no appreciable influence in augmenting or lessening the 
flow from the adit 

Boltsbmtt, Nov* 26 John Curry 


Shooting-stars in the Red Sea 

On my way to Indio, in November 1872 ,1 witnessed in the 
Red Sea the splendid phenomenon of a star-drift, a note about 
which may be of interest, in comparison with the observations 
at the same time in Europe. 

November 24, at 8 r.M., about 600 miles to the south of Suer, 
I first saw a series of shooting-stars falling from about 70° 
W.N.W., but notin such a quantity that my attention was much 
attracted ; I only made a note about it in my diary* 

In the night of the 25th-26th I noticed nothing particular, 
but in that 01 the 26th~27th again many shooting-stars were to 
be seen. 

But in the night of the 27th 28th, about 100 miles to 
the west of Aden, the phenomenon reached its height. Through 
the whole night many thousands of shooting-stars were falling 
from every quarter of the heavens, and in nil directions. It was 
impossible for me to count the average number falling in one 
minute, although I tried several times to do so, because the 
eye could not be everywhere, and the shooting-stars did not 
come from one point only. I sat the whole night on deck, 
to witness this sublime phenomenon of nature, which cer¬ 
tainly was far more splendid here in the tropics than in Europe, 
on account of the generally greater brightness of the stars in 
these latitudes. 

A, 13. Mkyer 


Cuckoos 

- In vol v. p. 383 of Nature, you were so good as to publish 
a note of mine, in which I tried to describe exactly all that took 
place when I saw a young cuckoo throw a young pipit out of the 
nest. 

I am much flattered to find that Mr. Gould has thought my 
note fit to be transferred to the introduction of his magnificent 
“Birds of Great Britain,” and a rough sketch of mine worthy 
to be made the foundation of one of his large coloured plates. 
As, however, I have always tried in my drawings of facts in 
ftstural history to exprep neither more nor less than what I saw, 
I think it right to say that I am not the authority for many of 
the details in the large plate. 

None of us saw the parent pipit looking on while the young 
cuckoo behaved so naughtily; we saw only two young pipits 
besides the young cuckoo, and no egg-shells. The young cuckoo 
was absolutely naked and blind, the young pipits partly fledged 
md bright eyed. 

One curious point I tried to call attention to in my former 
note in these word**—“The nest .... was below a 
heather-bosh on the declivity of a low abrupt bank .... 
The most singular thing of all was the direct purpose with 
which the Mind little monster made for the of*n side of the nest, 
the only part where it could throw its burthen down the bank.” 
This peculiarity my rough sketch could not, and Mr. Gould’s 
plate does not, express. J. H. B. 


ASTRONOMICAL ALMANACS* 

Mh^CmHmaHon ef the History of tie “Nautical 
Almanac,** 

T TKTn. toward* to end of the life of Matolyne* It* 
V* founder, the Nautical Almanac had the appro- 
bariqnqf the English, and knew how to deserve the praise 
It was, according to Laiande, the mostper- 

1 ■ * Continued from p. 70 . 


feet ephemeris that had ever existed.* Bat, in 1808, death 
deprived Maskelyne, who was then about y6 years of age, 
of his pupil and industrious collaborateur , R. Hitchins, 
upon whom he had depended for ten years for the most 
important part of his work ? the verification of the calcu¬ 
lations, and who was during that time the real editor 
of the Nautical Almanac. The advanced age of Mas¬ 
kelyne no longer permitting him to undertake any active 
occupation, the work passed into irresponsible hands, the 
calculations fell into great confusion, and “while as¬ 
tronomy advanced, the Nautical Almanac remained 
stationary, and even retrograded.”t Maskelyne died 
shortly afterwards, in 1811, and Brown of Tiedeswill 
(Derbyshire), was appointed to succeed him. The new 
director did not improve the Nautical Almanac , and 
English mariners and astronomers complained loudly ; a 
reform was necessary. The Board of Longitude being 
incompetent to improve the work of which it had charge, 
Government abolished that body in 1818, by advice of 
the Admiralty, to which the publication of the work was 
entrusted, and which replaced the former body (which 
numbered sixteen members) by another much less nu¬ 
merous. 

This new Board of Longitude was ingeniously formed ; 
it was composed of a Resident Committee “of three 
persons well versed in mathematics, astronomy, and 
navigation, nominated by Government,” to which was 
added, a Commission of the Royal Society, consisting of 
the president and three members, charged to support it, 
and, if need be, to control it. The members of the resi¬ 
dent committee had to live in London, or its neighbour¬ 
hood, and to lend their aid to the Commissioners of the 
Royal Society for the scientific questions within the 
domain of the Commission. They received a salary of 
100/., and the secretary of the committee, who was 
charged with the publication of the Nautical Almanac , 
a salary of 500/, Captain Kater, Dr. Wollaston, and Dr. 
Young were appointed resident members, and the latter, 
the secretary of the committee, had the editorship of the 
Nautical Almanac . 

Young did much to improve the work, to restore to it 
the reputation for accuracy which Maskelyne had given 
it, and to render it capable of satisfying the constantlyin- 
creasing wants of navigation. Thus, he introduced into 
the Almanac, in 1822, the apparent position, for every 
ten days, of twenty-four fundamental stars, which number 
was increased to sixty in 1827 ; mariners had thus con¬ 
stantly at their command the exact position of their refe¬ 
rence points. Moreover, it is to him that we owe the 
publication of the elements by means of which we can 
predict occultations of stars by the moon, phenomena so 
useful to astronomers on an expedition, and to sailors 
whose ships are in a foreign harbour. 

But these improvements were by no means the only 
ones which English astronomers and mariners demanded; 
as it was, the Nautical Almanac satisfied neither the 
one nor the other of these; sailors stood in need of the 
ephemerides and planetary distances of Schumacher, and 
astronomers of tnc supplement to these ephemeridea! 
Moreover, it often happened that these ephemerides ap¬ 
peared too late to be of any service to mariners who were 
setting out on a long voyage. Thus Young was exposed 
to criticism, very just, no doubt, but sometimes extremely 
violent The result was an excessively sharp contro¬ 
versy, which, although sustained by most of the English 

* ’ * Corre»poud*nce ostronomique fbuicaUc,” of Baron de Zacb, vol iv. 
p p. 87* 0 t **?• 

t Sir James South’s Addmsto the Royal Astronomical Society, February 

ttt f 18 30* 

t The first of these ephemerides was due to the Baron dc Zach, and 
Rear-Admiral BOvemhm caused them to he adopted by the Danish Go¬ 
vernor io *800, T he Director of Copenhagen Observatory, Thomas Bugge* 
was then entrusted with their editorship: they were continued by Schu¬ 
macher, and a little later were published, partly at the expense of the 
British Government. They gave the position of the planets Venus, Mari, 
Jupiter, and Saturn for every day in the year, and their distances from the 
moon every twee faourt. 










astronomers, was concentrated in two eminent men, espe¬ 
cially remarkable for their intense love of astronomy. 
The one was Sir James Sooth, a rich landowner, who 
carried his love of astronomy so far as to devote the 
greater part of his income to the construction and main¬ 
tenance of his observatory of South Villa. The other 
was Francis Baily, who, by dint of his persevering efforts, 
got the Board of Longitude to publish, in 1825, the 
original observations of T. Mayer, and who was, at a 
later period, the promoter of the measures taken for the 
publication of the numerous observations of Lalande. 
Behind these was the Royal Astronomical Society. 

The end to be attained was as clear as it was legiti¬ 
mate ; it was sought to make the astronomical part of 
the Nautical Almanac more complete and make it an¬ 
swer all wants. Young and the other members of the 
Board of Longitude opposed to these attacks a resist¬ 
ance unhappily too energetic. But public opinion was 
formed, and the first satisfaction it obtained was the sup¬ 
pression of the Board of Longitude in 1828. Young was 
then in very bad health ; indeed, it was seen that he 
could not live long, and it was not thought right to sad¬ 
den his last days by taking from him the direction of the 
Nautical Almanac . 

In the meanwhile, an event of the greatest importance 
took place on the Continent, which rendered reforms 
more urgent than ever. We speak of the radical change 
which the illustrious F>ncke had introduced into the 
“Jahrbuch” of Berlin, a change which embodied the 
greater part of the desiderata named long before by Baily 
and Sir James South, and for which was awarded to its 
author the gold medal of the Astronomical Society. To 
comprehend this completely, it is necessary to go a little 
further back, and learn the history of the “Jahrbuch ” 
from the point where we left it. 

V 11 L —Continuation of the History of the “ Jakrhuch ” 

After the death of Lambert, Bode was entrusted with 
the care of the Jahrbuch under the direction of the 
Berlin Academy. But soon the difficulties which resulted 
from the publication of this special work, under the orders 
of a numerous assembly, “in which everybody had the 
right of criticism, but in which no one had the effective 
responsibility,” difficulties which, during the life of Lam¬ 
bert, had not had time to manifest themselves, became 
such that in \ 783 the Academy of Sciences of Berlin de¬ 
cided of its own accord to give up the direction of the 
Jahrbuch, and to leave to that member who had the 
actual editorship the complete responsibility as well as 
the honour of that publication. It was, besides, by the 
advice of the celebrated Lagrange that Bode was con¬ 
sulted. The latter then became editor of the Jakrhuch , 
which was now published only “ with the approval of the 
Academy.” 

This astronomer, however, followed religiously the plan 
traced by Lambert, not attempting any essential modifica¬ 
tion in the form of the Jahrbuch. But in attempting 
to render perfect the ephemerides, he sought chiefly to 
collect in the second part the most remarkable astronomi¬ 
cal results of Germany and foreign countries. For this 
purpose he entered into correspondence with nearly all 
the astronomers of Europe, and the Jahrbuck of 
Berlin soon attained, in this respect, such a renown that, 
“from this time,” says Lalande in his “Bibliographic 
Astronomique,” “all astronomers are obliged to know 
German, for this work cannot be dispensed with.” In the 
ephemerides the only modification of any importance on 
the plan of Lambert which Bode allowed himself during 
the whole of his editorship, was the addition of a table 
giving the corrections which it was necessary to make on 
the times of the rising and setting of the heavenly bodies 
at Berlin to obtain the times of the same phenomena in 

other latitude. 

During this time, however, astronomy had progressed* 


The beautiful memoirs of Bessel on the determination of 
the apparent positions of the stars, the improvement 
made on instruments, the convenience of the methods by 
which Bessel had learnt to correct and revise the result* 
of these, had increased the wants of astronomers. On 
the other hand, the theory of the planetary movement 
had made immense advances, and the planetary system 
itself had been enriched by four telescopic planets—Ceres 
(Piazzi, Jan. 1, 1801), Pallas (Olbcrs, March 38, 1802), 
Juno (Harding, Sept. 1, 1804), and Vesta (Olbers, March 
29, 1807). All presented the same peculiarity, that of re¬ 
volving between Mars and Jupiter. It became necessary 
then to publish the ephemerides of these new planets, in 
order that astronomers might be able to observe them. 

But Bode, who held for nearly half a century the astro¬ 
nomical sceptre of Europe, had then reached an advanced 
age, when the mind does not take easily to reforms.* 
Bode died at Berlin, Nov. 23, 1826. J. F. Enckej then 
astronomer of the Observatory of Seeberg, near Gotha, 
Saxony, was called to the direction of the Observatory of 
Berlin and of the Jahrbuch. f 
From the first volume which he published {Jahrbuck 
for 1830, May 1828), he realised all the reforms that 
German astronomers demanded. What then were those 
j reforms universally called for ? 


IX .—Programme of Reforms 

If we wish to understand them, it is enough to recall to 
mind that for a maritime people, ephemerides such as 
the Nautical Almanac and the Connaissancc ties Temps 
have a double purpose: to be serviceable to mariners 
and travellers, and also to astronomers, that is to say, to 
observatories. 

At the very outset, it was evidently very useful to all 
that all the dc.ta of the work should be connected with the 
same kind of time, instead of giving for some the mean 
time, and for others the true time. And as astronomical 
tables are necessarily arranged on mean time, as on the 
other hand it is the most convenient for all the uses of 
navigation, it was good to take this mean time as the 
only time of the tables. It was, however, necessary to 
make an exception for the co-ordinates of the sun at the 
moment of his passage on the meridian, which, very evi¬ 
dently, ought to be calculated for the apparent noon or 
the true noon. Besides, from the purely astronomical 
point of view, it was evidently convenient to calculate the 
places of the sun, of the moon, and of the planets, with 
all possible precision, so that the comparison of the 
observations with the tables might serve to amend the 
latter. It was necessary then to calculate to the 100th of 
a second the co-ordinates expressed in time, and to the 
10th those expressed in arc. On the other hand, it 
was necessary to give, for every day in the year, at mean 
noon, the geocentric (AR, and D), and heliocentric co¬ 
ordinates of all the principal planets, and tp publish in 
advance ephemerides of the telescopic planets near their 
opposition, an epoch favourable for their observation. 

Again, the observation of the eclipses of the satellites 
of Jupiter being one of the best means of determining the 
longitude of a station, it was evidently of importance that 


* Johann fcjhcrt Bodc was bom at Hamburg on Jan, 19,1747. He studied 
under the guidance of his father, who kept a boarding-school, and at first 
intended him for a teacher. Mathematics, axld particularly agronomy, were 
at ati early age his favourite studies. He made his first astronomical obser¬ 
vations in a granary, by means of ft telescope which he had himself made; 
at t8 years h« knew how to calculate, with considerable precision, eclipses 
and the course of the planets. Some time after, Dr. Bush, with whom chance 
made to acquainted, lent him his books and instruments; the vocation for 
which he was originally destined was from that time abandoned, Intrfig 
no published his treatise on Astronomy, u Die Anleiuutg tut Xenntnias dot. ' 
gestimten Himincls,*' which had an immense success; shortly after he was 
made ptntmtnairg of the Berths Academy. His most important astronomitfjd 
work m his “ Uranography/' containing in so charts alist of 17,1140Otars, 
double stars, nebulas, ; ?,#. *a,ooo more than in the ancieat chits. 

Su“^X B of d sibS d *“°' * 8 ** w 








fbe tables of these satellites should be brought to a high 
degree of perfection ; and as, according to the opinion of 
gift toast distinguished, mathematicians, the observation 
«tf a)l the phenomena which are presented by one of these 
satellites In superior or inferior conjunction is the best 
means of determining certain elements of the theory of 
the satellites of Jupiter, it was useful to give in the col¬ 
lection of ephemerraes not only the epochs of the eclipses, 
but also those of the contact of the shadow of the satellite 
with the planet. Tables for the observation of the satel¬ 
lites at the time of their maximum elongation would also 
be very desirable. 

From the mariners' point of view, for whom the moon 
is die principal heavenly body, the positions of the moon 
calculated for noon and midnight of every day would be 
insufficient on account of the considerable proper move¬ 
ment of our satellite. To obtain the longitude of a place 
by means of the observation of the passage across the 
meridian of one of the limbs, there would be required an 
excessively laborious calculation ; the use of that method, 
however convenient, was then illusory. It was necessary 
to give the right ascension and the declination for every 
hour of the day, for the purpose of avoiding the employ¬ 
ment of second differences except in cases where very great 
precision was sought for. 

Then, when accurate tables of the movements of the 
planets were obtained, it was useful to add to the distances 
of the moon from the sun and from the stars, the distances 
of that body from the principal planets, the observation 
of which is more convenient and more certain than that 
0 its distances from the stars. 

But it whs necessary to consider not only astronomehs 
bi observatories and sailors on board their ships, it was 
■WSeftil to enable astronomers on an expedition, and 
JNkttbrs when m a foreign harbour, and also geographers, 
to obtain the geographical co-ordinates of their station 
onto and accuracy. From this point of view the 
_iod known as that of the Lunar Culminations holds 
rank, a method to which a beautiful work by 
flfctita** jfwtn a capital importance. The learned 
stfrr of the Observatory of Mannheim showed With 
; fkeility the observations of the passage of the moon 
blned with those of a certain number of stars, called 
stars of the moon/' bordering on its parallel, and 
passing the meridian a little before or a little after (half- 
an-hour at the most), could give, sufficiently approximately, 
the difference of the longitudes of two places, even with a 
meridian instrument which was not perfect. On the other 
band, Bessel and Hansen had given simple methods for 
calculating the horary movement of the moon. To apply 
Ibis method of lunar culminations, it was then necessary 
to choose “ stars of the moon/ 1 and to publish their posi¬ 
tions every year, day by day, at the same time as those of 
the moon at the moment of its passing the meridian. 
this addition bad, moreover, this advantage, that by indi¬ 
cating by an asterisk the stars comprehended between 
4* ana 14° of declination, the observers of the two hemi¬ 
spheres would have the elements most useful for im- 
proving continuously (dune fa^on continue) the value of 
the lunar parallax* The phenomenon of the occupation 
Of the stars of the moon offers, besides, an excellent 
means of determining longitudes. It was men important 
thus to calculate in advance and to publish all the 
^neots likely to serve for predicting all the occultations 
jm 4 given place, for the purpose of tendering the employ- 
went of this method easy to the navigator. 

Finally it was indispensable, as wdi for the .astrono- 
'cal operations of observatories as for those corihected 
an astronomical or a geodetic expedition, that the 
erion of ephema-ides should contain, for epochs suffi¬ 
ciently close to permit calculation for intermediate dates 
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by simple proportion, the apparent positions of a very 
large number Of stars of the greatest magnitude, and 
distributed both in tire north and south hemispheres. It 
was useful, moreover, to Join to this catalogue the values 
for very dose epochs of the constants of Bessel, which 
enable one to pass from the mean position of a star at the 
commencement of the year to its apparent position on any 
day whatever. 

For the principal circumpoiars, a and $ Ursa; Minoris, 
the importance of which is so great in determining the 
various constants of a meridian instrument, and whose 
apparent positions vary much more rapidly than those of 
stars at a distance from the pole,—the apparent positions 
ought to be given every day. 

Such is, with the exception of a few unimportant 
details, the list of reforms which the general opinion of 
astronomers demanded in England and Germany. 

{To U continued.) 


ON THE SECONDARY WAVES IN THE 
SPHYGMOGRAPH TRACE 

I N a letter printed in this journal a short time ago (vdl. 

viii. p. 404), Hr. Galabin refers to a paper which has 
been since published in the Journal of Anatomy and 
Physiology (No. XII. p» i), for a fuller account of his 
views as to the theory of the pulse, of which we gave a 
short notice and criticism in a former number (vol. viii. 
p. 330). This Second and more detailed description calls 
for further remark, especially as the author has found 
reason somewhat to modify his opinion on one important 
point. 

As is well known, the sphygmograph trace of a pulse 
beat (see Fig. 1) consists of a primary rapid rise, followed 
by a more gradual fall, broken by a considerable undu¬ 
lation, termed the dicrotic wave, which varies in its dis¬ 
tance from the next primary rise according to the rapid¬ 
ity of the pulse. Between the primary and the dicrotic 
rises in the trace, the descending curve is sometimes 
interrupted by another small undulation termed the 
u tidal ” wave, by Mr. Mahomed, though the name predi - 
erotic is better, as it does not involve any theoretical 
conceptions. It is the development in the trace of these 
predicrotic and dicrotic waves that Dr. Galabin dis¬ 
cusses and bis explanation of the former is the fol¬ 
lowing.—The separation of the primary and tidal 
(prcdicrotic) waves is due to an oscillation in the 
Sphygmograph, caused by the inertia of the instrument. 
... In some cases the lever may be separated slightly 
from the knife-edge on which it rests, but generally the 
oscillation takes place in the instrument as a whole, and 
it may be followed by others in a descending series. 
With reference to this interpretation, it may be first re¬ 
marked that ft teem* almost impassible that the whole 
sphygmograph should acquire a momentum in each pul¬ 
sation, for it should be so adjusted on the arm that no 
part except the tip of the spring is in any Way in contact 
with the artery, and when such is the case it is difficult to 
conceive of any shock being communicated to the 
whole. Again, any sudden upward impulse given to 
the instrument itself would be attended with a descent 
in the trace, for as the lever is only attached at one 
end* and there only on points, its pen would be slow 
to participate in the general movement of the framework, 
and would hot rise so rapidly as the recording paper. 
The momentum acquired by the lever is a different thing. 
Marey ana Sanderson have both shown that the primary 
rise in the trace may be attended with a sudden sharp- 
pointed wave, in the production of which the lever leaves 
the knife-edge on which it rests, returning to it after a 
very Short excursion. To prevent the excessive develop* 
mmi of this imperfection Marey has employed a small 
secondary spring to depress the tever; this spring Dr. 
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Galabin persists In not employing, because he thinks— 
though the evidence he brings forward on the subject 
is extremely small—that it increases the number of minor 
vibratory undulations. Nothing of the kind, however, is 
the case. Nearly all properly-taken tracings from the 
pulse in health present, if there is a secondary spring 
employed, no percussion wave at all; and when it is 
present the true predtaotic wave is quite independent, as 
may be seen in Fig. 2, which is from a powerful, healthy 

r iiie of 44 a minute, in which the rise a is the percussion, 
the primary, c the predicrotic, and d the dicrotic wave. 
This true predicrotic wave! varies in development with 


Fig, 1.—Sphygnu graph tracings of be« thyvulses, drawn to one scale, with 
rates between 44 «*d ijoa minute. They read from left to right. 

different pulse rates, being much more conspicuous in very 
slow pulses, and entirely absent in very quick ones, in 
which last a slight percussion wave is frequently found 
(see Fig, 1). Dr. Sanderson has previously described 
these two waves as co-existing, and he is undoubtedly 
right, as any who have had any considerable experience 
in Sphygmography in health wiM agree. It is Dr. Galabin 
who is in error, and it is but little compliment to other 
workers in the same field even to suppose that they have 
been sufficiently simple-minded to study and describe as 
physiological phenomena, instrumental errors so uncom¬ 
plicated in origin and so readily comprehended. The 


Fig. a.—A tracing of a healthy pulse beating 44 a minute. 

chief argument he brings forward in favour of his expla¬ 
nation is that by placing a weight tn the lever at different 
parts, and so altering its moment of inertia, the length of 
the predicrotic wave is varied. That the percussion wave 
which is developed when no secondary spring is employed 
is so affected, no one will doubt, because the resistance of 
the pen is less significant when the lever is heavy than 
when it is light, and therefore the wave is of shorter dura¬ 
tion when it is weighted. This wave, however, is even 
then of such considerable length that it has not ceased be¬ 
fore tbe true predicrotic wave has commenced, and it 
therefore disguises the true nature of the trace. It is, 
therefore, only when the secondary spring is employe® 


that a proper trace can be obtained; because then only is 
it possible to see the full extent of the true predicrotic 
wave, uncomplicated by the superposition of the extraneous 
percussion wave. The latter does not appear as an extra 
element of the curve, but entirely disguises its true natttne, 
on account of its being developed quite independently, 
when the lever is no longer in connection with the rest of 
the instrument, and therefore unaffected by whatever 
change may be occurring in the artery. 

The cause of this predicrotic wave, which Marey gives 
of the similar one that appears in the bxmadromometer 
trace (Fig. 3, fi) though considered by Dr. Galabin 
scarcely worthy of refutation, is supported by a large 
number of factr, espedallyby the haemadromometer trace 
itself (Fig. 3, n, j 3 ). Its commencing in the radial artery as 
well as the carotid, at the moment of closure of the aortic 
valve, is also strongly in favour of the supposition that 
it is of shock origin; and that a shock may be 
transmitted through a column of fluid, which Dr. 
Galabin and some others seem to doubt, can be easily 
proved by suddenly closing an ordinary tap through 
which a large volume of water is passing, whereupon 
several oscillations of the retained liquid occur, producing 
a series of blows against the tap and perhaps the side of 
the tube, which are heard without difficulty. 

The memadromometcr trace (Fig. 3) shows also 
how completely the dicrotic wave is the result of the 
closure of the aortic valve, as Dr. Galabin also thought 


Fig, \ —Haenudromograph trace rom the carotid, a, Cum of direction 
and force of blood current, all above the dotted line indicating an cmwiurd 
and all below, a heartwsurd stream, p t Simultaneous sphygmograph 
trace. 

in his earlier paper; but in his second he attributes it to 
the oscillatory result of the inertia of the arterial walls, 
and the lateral momentum acquired by the blood* The 
mass of the arterial walls, and the lateral move¬ 
ment of the blood during distension are so slight, that 
neither are in any way competent to explain a move¬ 
ment so constant and so considerable as the dicrotic 
wave, especially when one so much more reasonable is to 
be obtained as the result of the valve closure. At all 
events no theory can be considered at all satisfactory 
which does not explain, in oneway or another, the haem** 
dromometer trace, which is one of the foundations of 
arterial dynamics, and has been verified in aU its details 
by Dr. Lortet of Lyons. Neither Dr. .Galabin’s theory, 
nor that of Mr* Mahomed, can be said in any way to take 
cognizance of the facts which it discloses, and they are in¬ 
capable of doing so, therefore they must be considered 
inaccurate. Both these authors complicate their result# 
by arguing from the analogy of a schema or model of the 
circulation constructed with elastic tubes$ the arteries, 
however, are not simple elastic tubes, but tubes cut ift 
elastic solids, being surrounded on am sides by yielding 
tissues, and they are not therefore comparable with tube* 
experimented on in air, and will not allow of compasadvlt 
deductions being drawn from them** aJEGv'v; 

* The blocks to* Figs. 1 and lit. are kindly lent by Frol* 
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POLARIS A TlON OP LIGHT 

I* 

is said to be polarised when it presents cer- 
'— tain peculiarities, hereafter to be described, which 
It is not generally found to possess. These peculiarities, 
although very varied in their manifestations, have one 
feature in common, viz. that they cannot be detected by 
the unassisted eye; consequently, special instrumental 
mean* are required for their investigation. 




Fug. 0 


Fig. 


The origin and meaning of the term polarisation will 
be better understood when some of the phenomena have 
been witnessed or described, than beforehand, and I 
therefore postpone, for the present, an explanation of it. 

The subject of polarisation may be approached by 
either of two roads, the experimental or the theoretical. 
The theoretical method, which proceeds upon the prin¬ 
ciples of the Wave Theory of Light, is remarkably com¬ 
plete and explicit; so much so that it not only connects 
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Fig. 4. 


/ together many very diversified phenomena, but even, in 
spme cases* has suggested actual prediction. But inas- 
Ipiich as the theory without experimental facts would be 
little better than a study of harmony without practical 
music, it will be best to begin with experiment. 

It was stated above that certain instrumental means 
were requisite for detecting polarisation. Now there are 
various processes, some occurring in the ordinary course 
of natural phenomena, others due to instrumental appli- 



ances,thereby a ray of light may be brought into the 
ecmdmtm to question, M or polarised/ And it is a 
toOtboto curious in itself and important in its applica- 
tiena, that any one of these processes (not necessarily 
% same as tost used for polarising) may be used 
I a means of examining whether toe ray be in that 
Lon or not This latter process is called “ analys¬ 
is When two instruments, whether of the same 
t .kinds are used, they we called respectively 



the <l polariser w and the u analyser ; n and the two together 
are included under the general name of “ polariscope.” 

The four principal processes by means of which a ray 
of light may be polarised are, reflexion, ordinary refrac¬ 
tion, double refraction, and scattering by small particles. 
These methods will be considered in order; but before 
doing so, it will be convenient to describe the phenomena 
of polarisation as exhibited by some instrument tolerably 
simple in its action and of easy manipulation. For such 
a purpose a plate of crystal called tourmalin will perhaps 
serve better than any other to begin with. 

UTourmalin is a crystal of which there are several varie- 



Fig. 6 , 

lies, differing only in colour. Very dark specimens gene¬ 
rally answer the purpose well, excepting that it is difficult 
to cut them thin enough to transmit much light. Red, 
brown, or green specimens are usually employed ; the 
blue are for the most part optically unsuitable. Some 
white, or nearly white, specimens are very good, and may 
be cut into thicker plates without loss of light. 

If we take a plate of tourmalin cut parallel to a parti¬ 
cular direction within the crystal called the optic axis (the 
nature and properties of which will be more particularly ex- 

f darned hereafter), and interpose it in the path of a beam of 
ight at right angles to the direction of the beam, the 
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only effect perceptible to the unassisted eye will be a 
slight colouring of the light after transmission, in conse¬ 
quence of the natural tint of the particular piece of 
crystal. But if we examine the transmitted beam by a 
second similar plate of tourmalin placed parallel to the 
former, the following effects will be observed. When the 
two plates are similarly placed, as if they formed one 
and the same block of crystal, or as it is technically 
expressed, with their optic axes parallel, we shall per* 
ceive only, as before, the colouring of the light due] to 
the tints of the two plates. But if either of the plates bo 
then turned round to its own plate, so as always to 





remain perpendicular to the beam, the light will be 
observed to fade gradually, until, when the moving plate 
has been turned through a right angle, the light becomes 
completely extinguished* If the turning be continued 
beyond the right angle, the light will begin to revive, and 
when a second right angle has been completed, the light 
will be as bright as at the outset. In Figs, i and 2 
a, b, c, d, e, f, g, h represent the two plates ; in Fig. I the 
two plates are supposed to be in the first position; in 
Fig. 2 the plate e, f, g, h has been turned through a right 
angle. Of the parts which overlap, the shading in 
Fig. x represents the deepened colour due to the double 
thickness of the crystal ; in Fig. 2 it indicates the com¬ 
plete extinction of the light. The same alternation 
of brightness and extinction will continue for every right 
angle through which the moving plate is turned. Now 
it xs to be observed that this alternation depends only 
upon the angle through which one of the crystals has 
been turned, or, as it is usually stated, upon the 
relative angular position of the two crystals. Either 
of them may be turned, ahd in either direction* and 
the same sequence of effebt will always be produced. 
But if the pair of plates be turned round bodily together 
no change in the brightness of the light will be made. It 
follows, therefore, that a ray of ordinary light possesses 
the same properties all round, or as it tnay be described, 
in more technical language, a ray of ordinary light, 
is symmetrical in respect of its properties about its own 
direction. On the other hand a ray of light, after 
traversing a plate of tourmalin has properties similar, it is 
true, on sides diametrically opposite to one another, but 
dissimilar on intermediate sides or directions; the proper¬ 
ties in question vary in fact from one angular direction to 
another, and pass through their phases or an entire period 
in every angle of 18 degrees. This directional character 
of the properties of the ray, on account of its analogy 
(rather loose, perhaps) to the directional character of a 
magnet or an electric current, suggested the idea of 
polarity, and hence the condition in which the ray was 
found to be was called polarisation. 

Having so far anticipated the regular order of things 
on the experimental side of the subject, it will perhaps be 
worth while to make a similar anticipation on the side 
of theory. It is considered as established that light is 
due to the vibrations of an clastic medium, which, in the 
absence of any better name, is called ether. The ether 
is understood to pervade all space and all matter, although 
its motions are affected in different ways by the molecules 
of the various media which it permeates. The vibrations 
producing the sensation of light take place in planes per* 
pendicular to the direction of the ray. The paths or 
orbits of the various vibrating ethereal molecules may 
be of any form consistent with the mechanical constitution 
of the ether ; but, on the suppositions usually made, 
and none simpler have been suggested, the only forms 
possible arc the straight line, the circle, and the ellipse. 
But in ordinary light the orbits at different points of the 
ray are not all similarly situated ; and although there is 
reason to belief that in general the orbits of a consider* 
able number dl consecutive molecules may be similarly 
situated, yet in a finite portion of the ray there are a suf¬ 
ficient number of variations of situation to prevent any 
preponderance of average direction. 

This being assumed, the process of polarisation is un¬ 
derstood to be the bringing of alljhe orbits through¬ 
out the entire ray into similar positions. And in the 
case of the tourmalin plate the orbits are all reduced 
to straight lines, which consequently lie in one and the 
same plane. For this reason the polarisation produced 
by tourmalin, as well as by most other crystals, is called 
rectilinear, or more commonly, plane polarisation. This 
property of tourmalin may also be expressed by saying 
that it permits only rectilinear vibrations parallel to a 
particular direction determined by its own internal struc¬ 
ture to traverse it 1 


Adopting this view o t polarisation as affected by a 
' plate of tourmalin, It would oe interesting to ascertain the 
exact direction of the vibrations. And a simple experi¬ 
ment will go far to satisfy us on that point The argument, 
as now stated at least, is perhaps based upon general con* 
siderations rather than upon strict mechanical proof \ hot 
the experimental evidence is so strong that it should not 
be denied a place here. Supposefor a momentthat the tour¬ 
malin be so placed that the direction of vibration lies either 
in or perpendicular to the plane of incidence (that is, the 
plane containing the incident ray, and a perpendicular to 
the surface on which it falls at the point of incidence); 
then it is natural to expect that vibrations executed in the 
plane of incidence wifi be far more affected by a change 
m the angle of incidence than those perpendicular to that 
plane. In fact the angle between the direction of the 
vibrations and the surface upon which they impinge, will 
in the first case vary with the angle of incidence; but in 
the second case it will remain unchanged. 

In Figs. 3 and 4, n, o represents the ray of light; 
the arrow the direction of vibration, a, b, c, d, a', b', 
c', d', the plate in two positions, turned in the first in¬ 
stance about the direction of vibration, in the second 
about a line perpendicular to it. 

Dismissing, then, the former supposition, and supposing 
that nothing whatever is known about the direction of 
vibration ; then, if all possible directions be taken in suc¬ 
cession as pivots about which to tilt or turn the second 
tourmalin, it will be found that for one direction the in¬ 
tensity of the light diminishes more rapidly with an in¬ 
crease of tilting (or, what is the same thing, with an 
increase of the angle of incidence) than for any other. And 
further, that for a direction at right angles to the first, 
the intensity of light diminishes less than for any other ; 
while for intermediate directions the diminution of inten¬ 
sity is intermediate to those above-mentioned. In ac¬ 
cordance, therefore, with what was said before, we may 
conclude that the vibrations are parallel to the line or pivot 
about which the plate was turned when the diminution of 
light was least. 

Secondly, polarisation may be effected by reflexion. 
If light reflected from the surface of almost any, except 
metallic, bodies be examined with a plate of tourmalin, 
it will in general be found to show traces of polarisation: 
that is to say, if the plate be caused to revolve in 
its own plane, and the reflected rays be viewed through 
it, then in certain positions of tne plate, the reflected 
light will appear less bright than m others. If the 
angle at which the original rays fall upon the reflect¬ 
ing surface be varied, it will be found that the amount 
of alteration in brightness of the light seen through the 
revolving tourmalin (or analyser) will also vary. This 
fact may also be expressed thus : in polarisation by re¬ 
flexion, the degree of polarisation, or the amount of 
polarised light in the reflected rays, varies with the angle 
of incidence on the reflecting surface. But at a particular 
angle, called on that account the polarising angle, the 
polarisation will be a maximum. This angle (usually 
measured between the incident ray and the perpen¬ 
dicular to the reflecting surface) is not the same lor 
all substances; in fact it varies with their refrac¬ 
tive power according to a peculiar law. which, when 
stated in the technical language of science, may be 
thus enunciated: the tangent of the polarising angle 
is equal to the refractive index. Simple geometrical 
considerations, combined with the usual expressions for 
the laws of reflexion and refraction, will snowfhat thhi 
relation between the polarising angle and the teWiitfe 
index may be also expressed in the fdlOwing Wfty : If 
light be incident at the polarising angle, the refected and 
refracted rays will be at right angles to one aitpthhr. 

In Fig. 5. s, i represents the indderit, t f the: : 
reflected, and i, r the refracted ray* k 

be incident at the polarising angle when die imgte h f 
is a right angle. ^ , 


fa apparatus devised by Prof. Tyndall for experiment¬ 
ally demonstrating the laws of reflexion and refraction is 
admirably adapted for verifying this law. The following 
description is quoted from his Lectures on Light 1M A 
shallow circular vessel RIG (Fig, 6) with a glass face, 
half filled with water rendered barely turbid by the ad¬ 
mixture of a little milk or the precipitation of a little 
mastic, is placed upon its edge with its glass face vertical. 
By means of a small plane reflector M, and through a slit 
I in the hoop surrounding the vessel, a beam of light is 
admitted in any required direction*" If a little smoke be 
thrown into the space above the water, the paths of the 
incident, the reflected, and the refracted beams will all be 
visible. If then the direction of the incident beam be so 
adjusted that the reflected and the refracted beams are at 
right angles to one another, and a Nicol’s prism be inter¬ 
posed in the path of the incident beam, it will be found 
that by bringing the vibrations alternately into and per¬ 
pendicular to the plane of incidence we shall alternately 
cut off the reflected and the refracted ray. Thus much 
for the verification of the law. But not only so, if we take 
different fluids and for each of them in succession adjust 
the incident beam in the same manner, we shall only have 
to read off the angle of incidence in order to ascertain the 
polarising angle of the fluid under examination. 

The polarising angle for glass is 54” 35'. 

Thus, in Fig. 7. let a, b be the incident, and b, c the 
reflected ray at the first plate ; b, c the incident, and c, d 
the reflected ray at the second plate ; then the ray will be 
polarised more or less according to the angle of incidence, 
at b, and will be analysed at c. 

But in accordance with the principle stated above, 
vk. that any process which will serve for polarising, will 
serve also for analysing, we may replace the analysing 
tourmalin by a second plate of glass (or whatever 
substance has been used for the first reflexion) placed 
parallel to the first, and in such a position as to re¬ 
ceive the reflected ray; and if the second plate be then 
turned round the ray reflected from the first plate b c, 
as an axis, it will be found that at two positions of rota¬ 
tion (first when the plates are parallel and secondly 
when one of them has been turned through i8o°) the 
light reflected from the second plate is brightest, and at 
two positions at right angles to the former the reflected 
ray is least bright. The degree of dimness at the two 
positions last mentioned will depend upon the accuracy 
with which the reflecting plates have been adjusted to 
the polarising angle; and when this has been completely 
effected, the light will be altogether extinguished. 

Suppose now that the reflecting substance be, as in the 
case of glass, transparent. Then it will not be surprising 
if, when the reflected ray is polarised, the refracted 
ray should also exhibit traces of polarisation. And in 
fact every ray of ordinary light incident upon a trans¬ 
parent plate is partly reflected and partly refracted ; the 
reflected ray is partially polarised, and so also is the re¬ 
fracted ray. This being so,if, instead of a single plate, we use 
a series of plates placed one behind the other, each plate 
will give rise to a series of reflected rays, due to succes¬ 
sive internal reflections. The sum of all these will give 
the intensity and the amount of polarisation of the total 
reflected light The phenomenon of these reflexions is 
therefore rather complicated ; and the modifications due 
to the additional plates do not materially alter the pro¬ 
portion of polarised to unpotarised light It is, however, 
otherwise with the refracted rays. The rays transmitted 
by the first plate enter the second in a state of partial 


the rays become more and more polarised, so does a less 
and less quantity of light become reflected from the sur¬ 
faces of the plates ; and consequently, except in $0 far as 
light is absorbed by actual transmission through the 
substance of the plates, the emergent ray suffers less and 
less diminution of intensity by each additional plate. So 
that when a certain number has been attained the inten¬ 
sity received by the eye or on a screen is practically unaf¬ 
fected by increasing their number. 

Fig, 8 is a general representation of such a pile of plates 
viewed edge-ways. The plates are secured in a brass 
frame, and the whole supported on a stand. 

W. Spottiswoodk 

(To be continued .) 


tinned by having a sufficient number of plates, the ray 
imUV emergent may have any degree of polarisation re- 
qiitoed.* And it ia worthy of remark that, in proportion as 

y of the thiimeat description an the bent; two or three gin good 

tf die jmtfcces He pwstHcl and the glen be highly transparent 
dw iwdwer may t* advantageously increased to io, or even «a, 


THE ROYAL SOCIETY 

'T'HE following extracts from the Minutes of the 
f Council of the Royal Societyunder the dates given, 
may be interesting to some of our readers :— 

Jan. 26, t 860.—The President having brought under 
the consideration of the Council the present scale of re¬ 
muneration of the Secretaries, it Jwas resolved :—“ That a 
Committee be appointed to inquire into the matter and 
report thereon to the Council ; the Committee to consist 
of the President and the Treasurer, with Mr. Barlow, 
Mr. Bell, and Dr. Farr," 

Feb. 23, 1860.—The President presented the follow¬ 
ing Report from the Committee appointed on January 26 
to consider the question of the remuneration of the Secre¬ 
taries. 

“Your Committee beg to Report to the Council that, 
in performing the task which was imposed upon them, 
they have inquired into the duties of the Secretaries at 
various times, the gratuities which have been awarded to 
them, and the financial condition of the Society. 

“ They have been favoured with valuable information 
and opinions by former Officers of the Royal Society,— 
Sir John Herschel, Mr. Brande, Dr. Roget, and Sir John 
Lubbock, 

“Previous to the year 1720 no regular salaries were 
assigned to the Secretaries, but it was customary to 
present them from time to time with sums varying from 
10/. \o 20/. under the name of* Gratuities/ 

“ In 1720, on the motion of the President, Sir Isaac 
Newton, the Council directed that 50/. should be paid to 
each of the two Secretaries annually. In 1732 this 
amount was increased to 60/., and in 1760 to 70/. lor. In 
November 1799, on the motion of the President, Sir 
Joseph Banks, the amount of the salaries was recon¬ 
sidered by the Council, and raised to One Hundred 
Guineas to each Secretary, at which amount they have 
remained from that time to the present, 

“The office of i Foreign Secretary* originated in a 
legacy of 500 L bequeathed to the Society in 1719 by Mr. 
Robert Keck, for the express purpose of remunerating a 
person for carrying on foreign correspondence. In 1720 
the first Foreign Secretary was appointed, with a salary 
of 20/, a year, which sum has been paid, without increase, 
from that time to the present. 

“ It is the concurrent opinion of all who have the best 
means of knowing, that since the gratuities were last 
fixed in 1799 the business of the Society and the duties 
of the Secretaries have largely increased. The increase 
of Fellows and the larger income of the Society have 
enabled it to extend its operations. In the ten years 1790 
to 1709, 319 papers were communicated to the Society ; 
and in the ten years 1850 to to 1859, the number of such 
papers was 672. Some of the communications are short 
notices for publication in the Proceedings, and it is im¬ 
possible to determine precisely in what ratio the work has 
increased} but your Committee are disposed to believe 
that it is represented approximately by the above figures. 
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The Secretaries now edit the * Transactions ’ and the 
1 Proceedings’ which are found so useful by the Fellows, 
and this latter duty has added considerably to their 
labour. 

“ The current revenue of the Society may be set down 
at about 3,514/. of which 1,150/. are derived from rents 
and dividends, and 517/. from the Stevenson bequest. 
The latter sum, it is known, will increase as lives fan in. 
The annual subscriptions amount to 1,126/.; the entry 
fees, estimated on an average of eleven years, will be 
about 170/.; the compositions 360/. ; the Transactions 
will yield 276/. ; making the aggregate revenue under 
these heads 1,932/, Your Committee see no reason 
to believe that these sources of income are likely to 
fail. 

“The current annual expenditure may be stated at 
about 2,839/. ; namely, 1,177/. on printing ; 764/. on gra¬ 
tuities, salaries and wages ; 187/. on books and binding ; 
5114 on house expenses ; 200/. on Catalogue of Periodi¬ 
cals. These items necessarily fluctuate, and the printing 
bill last year exceeded considerably the above amount ; 
but the amount just stated for printing is estimated from 
an average of the last eleven years. The income of the 
Society has thus for some years exceeded the expenditure 
by about 675/. 

u Looking at the duties which now devolve upon the 
Secretaries, of regularly attending Meetings, reading 
papers, editing the ‘ Transactions/ preparing the ‘ Pro¬ 
ceedings’ for publication, and other work,—looking also 
at the remuneration which it is found desirable to give 
gentlemen who discharge less onerous duties merely as 
editors of literary works in the present day,—your Com¬ 
mittee are of opinion that the Council will be acting quite 
in conformity with the sound principles which were laid 
down in Sir Isaac Newton’s presidency, and have been acted 
on since, by increasing the gratuity to each of the two 
Seci'etaries. As the result of the inquiries made by your 
Committee, they would suggest that the addition should 
be 95/., raising each gratuity from 105/. to 200/. This 
would involve an increase of 190/. in the expenditure. 

“The relations of the Society with foreign countries 
may be largely extended, and your Committee are of 
opinion that to accomplish this object 80/, may be 
advantageously added to the 20/. now voted making the 
annual gratuity of the Foreign Secretary 1 00/. 

u The total augmentation of the expenditure under this 
arrangement would be 270/. leaving a probable annual 
surplus 0/400/. to be devoted to the numerous purposes 
which fall naturally within the scope of the Society’s 
inquiries. 

” Your Committee are of the opinion that the offices 
efficiently discharged will still be to a great oxtent hono¬ 
rary ; and that so long as the Society itself is so fortunate 
as to have able, industrious, and eminent men as its 
Secretaries it will be still largely in their debt. 

u Should the finances of the Society, through any un¬ 
foreseen circumstance, require it, there would not, your 
Committee apprehend, be any difficulty in again revising 
the scale of gratuities which may be awarded/’ 

This Report having been read, it was, on the motion 
of the Treasurer, seconded by Sir R. Murchison, 

“ Resolved—That the recommendation of the Commit¬ 
tee respecting the honorarium to be given to the two 
principal Secretaries be adopted/’ 

June 2:), 1872.—On the motion of 4 )r. Sharpey, [pur¬ 
suant to notice given, seconded by Mr. Spottiswoode — 

“ Resolved—That the following mode of procedure be 
adopted in the nomination of Fellows to be recommended 
to the Society for election as Council and Officers. 

“ * The subject of the new Council shall be taken into 
consideration at a meeting of Council to be held on the 
last Thursday of October; and with the summon# for 
that meeting there shall be transmitted a list of the mem* 
bars of the existing Council, with the number of their 


attendances at meetings up to that date; afro 4 Rft bf 
the Fellows of the Society, with ' indication m pose 
who have at any time served m the Council, and the 
dates of their service. 

“2. At this meeting the names of those members of 
the existing Council who retire at the ensuing anniversary 
shall be determined. Thereafter each member present 
shall hand to one of the secretaries a list of not exceed* 
ing ten Fellows whom he proposes for the new Council, 
of whom five shall not have already served on the Coun¬ 
cil. Members not able to he present may send in similar 
lists previous to the meeting. The several lists of names 
so proposed shall then be read out by the secretary. 

" 3. Before the next following meeting, the president 
and officers shall prepare a list of twenty-one names for 
consideration by the Council, which list shall include ten 
names selected from those proposed at the previous 
meeting, or other names, if required to make up that 
number. The list so prepared, together with a Statement 
of the names proposed and the number of votes given for 
each, shall be sent out confidentially with the summons 
for the ensuing meeting, at which meeting the names to 
be finally recommended shall be balloted for. In taking 
the ballot, a copy of the list prepared by the officers, with 
such alterations as he may see fit to make therein, shall 
be delivered by each member of the Council present and 
voting, and the names found to have the majority of votes 
shall form the list to be recommended to the Society. 

“ The President and Council shall then nominate by 
ballot, out of the proposed Council, the persons whom 
they recommend to the Society for election to the offices 
of President, Treasurer, Principal Secretaries, and Foreign 
Secretary for the ensuing year.” 


NOTES 

The present year is already remarkable for the number ot 
eminent scientific men who have gone over to the majority : and 
now, just a its close, one of the most eminent in his own sphere 
has taken Ins departure. A telegram dated New York, Decern* 
her 14, announces the death of Prof. Louis J. R. Agassifc, in his 
67th year, he having lteen bom in Switzerland in 1807. Wo 
shall content ourselves with the bare announcement at present, 
hoping to be able to give, next week, a memoir of the great 
naturalist Meantime we would draw the attention of our 
readers to the interesting letter from Agassiz in our Correspon¬ 
dence column, sent us by Sir Philip de Malpas Grey-Egertou, 
Bart. 

A meeting, with Sir William Armstrong as chairman, was 
held at Newcastle last Thursday, to consider the question of a 
memorial to the late Mr. Albany Hancock, It was unanimously 
resolved that the moat appropriate memorial that could be raised 
to Mr. Hancock, would be a Professorship of Natural History 
in the Newcastle College of Physical Science, to be called, after 
him and his friend and conjoint worker, the late Mr. Alder, the 
** Hancock and Alder Professorship.” Over 1,000/. were Sub¬ 
scribed at the meeting, and we have reason to hope, from the 
general esteem in which the two men were held, the high value 
of their labours, and the great wealth of Newcastle and the Sur¬ 
rounding district, that the remaining 4,006/. or 5,000/. necessary 
to endow a Natural History chair* will be raised without diffif 
culty. Very few, even of scientific mm, seem to be awifl* of 
the great amount and value of the work done by Mr. Hancock*, 
The Rev. A. M. Norman, in speaking at the meeting* said that 
the nature and extent of the work done by Mr. Hancock, wduld 
only be realised by degrees. “ His work was abstruse adehcej 
work which was labour, day by day, unde* the ^enin^'£ J 
work which was carried on from week to week arid from L ; 

year, and which was published in the journals of the *clentl&e 
associations; work which was at present not 
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rtcwd even by scientific men, and which could only he hilly ap¬ 
preciated and utilised years afterwards, when others should arise 
who devoted themselves to the same branches of science as Mr. 
Hammock had done/* 

The Professorship of Zoology in the Royal College of Science, 
Dublin, has become vacant through the appointment of Prof. 
Tfaqusir to the Keepership of the Natural History collections in 
the Museum of Science and Art, Edinburgh. Candidates for 
the appointment should apply, forwarding testimonials, to the 
secretary, Science and Art Department, South Kensington, 

On April 14 and following days, an Exhibition in Natural 
Science will be offered for competition, in connection with 
King’s College, Cambridge. Candidates must be British sub¬ 
jects under twenty years of age, unless already undergraduates of 
the College, who arc also eligible, if in their first or second year, 
The Exhibition is worth at least So/, a year, and is tenable for 
three years, but not with any other Exhibition, Scholarship, or 
Fellowship. There will be three papers in Natural Science 
(including Chemistry, Physics, and Physiology), and papers in 
Elementary Classics and Mathematics. 

- Ninety-four essays have been sent in in competition for the 
loo/, prize offered by Lord Cathcart, the president of the Royal 
Agricultural Society, for the best essay on the polaro disease and 
its prevention ; but the committee appointed by the council of 
the society to adjudicate the prize do not advise its being 
awarded to any of the competitors. They recommended, how¬ 
ever, that a sum of money be granted for the purpose of in¬ 
ducing a competent mycologist to undertake the investigation 
of the life-history of the potato-fungus, Pewnesfora infatans % 
in the interval between the injury to the potato plant and the 
re-appearance of the fungus in the following year; and that the 
society should offer prizes for kinds of potatoes that would resist 
disease during ft series of experiments to be continued for three 
successive years. 

A CORRESPONDENT sends us a letter from Dr. A. B. Meyer in 
which the latter asserts that D’AIbertis did not cross New 
Guinea at all, a nd that he himself is the only explorer who has 
done so. With regard to his statement that the fauna of New 
Guinea is not rich, he says he refers to the higher vertebrates ; 
he intends to publish shortly a M Prodromus Fauuoe Novte 
Gttb&ensi#.” The latitude of the point on MacCluer Gulf, 
at which he arrived in crossing, was 2* 38', and not 20° 38', as 
by an obvious misprint was stated in hU article in vol. ix. p, 79 
of Nature. 

A peculiar result has been arrived at by Professor Fick, 
of WiU'Uburg, in his experiments on the blood-pressure in 
the heart and aorta of the dog (Vcrhand). d. phyaik. med, 
vol. tv. p. 223). He finds that if a straight tube Is the 
manometer employed, the column of fluid rises higher 
when the lower end is in the aorta, than when in the left 
ventricle itself. There are several objections to the method 
adopted which might tend to the production of this extraordinary 
result, so contrary to all preconcclvd notions and to the experience 
of M. Marey, who, when discussing the subject (Cite. duSang., 
p, 192) remarks, “Frequently verified measurements, made by 
the employment of ampoules on the horse, show that the raoxi- 
nUum pressure in the aorta is slightly more feeble than in the 
ventricle, though, in some ca ses, It is nearly the *am«-" May it 
not he that the presence of the tube in the ventricle, and the 
associated iaipcrtsct closure of the semilunar valves, reduces the 
pteseure in the one case, and that on its withdrawal into the 
aorta the heart again resumes its more vigorous action. It 
iiMttas physically impossible that the aortic pressure should be 
during any portion of the systolic 
pjgjbAIn wWch the semilunar valves are open. 


A valuable contribution to anatomical science, by ProC 
Turner, has appeared in the current number of the Journal of 
Anatomy and Physiology, in which the relations of the different 
cerebral convolutions to the parts of the brain-case with which 
they are in contact are discussed. Each lateral half of the scalp 
is divided with the aid of the best marked prominences and 
sutures as landmarks, into ten regions, which are again capable 
of further subdivision, and the convolutions found in each are 
stated. It is shown that the lobes of the brain by no means 
correspond exactly with the bones from which they have been 
named, but frequently extend under the cover of others, or only 
partially occupy the surfaces of their own. These observations 
are particularly valuable now that the subject of the localisation 
of the cerebral functions has attained such prominent im¬ 
portance. 

Captain Potter of the U.S. whaler Glacier^ we learn from 
La Nature, says that he has discovered some relics of the 
Franklin Expedition in the Polar regioas. Captain Potter left 
New Bedford, Mass., on July ly, 1871, and remained absent 
twenty-six months, most of which time he spent in the neigh¬ 
bourhood of the place where Franklin and his com pinions 
abandoned their vessels. At Repulse Bay a party of Esquimaux 
came to trade wifh Captain Potter. He was considerably sur¬ 
prised to see them offering in exchange for culinary utensils, 
part of a table-service of silver, which they declared belonged 
to the appointments of Franklin. There are two large table¬ 
spoons, two large four-pronged forks, an ordinary tea-spoon, 
and sugar-spoon. All these articles are of old-fashioned make. 
The natives assert that after having quitted their ships, Sir John 
and his companions separated into two bands, one of which took 
the direction of the Red River, and the other made for the 
territory of the Hudson’s Bay Company, They say also that 
Sir John and his companions died solely from natural causes, 
and Captain Potter believes they speak the truth. 

The adult female Indian Rhinoceros, which has been in the 
Zoological Society’s Gardens since July 1850, then not larger 
than a full sized dog, died on Sunday last, having been ill for 
some time previously. The coldness of the weather and the fog 
were probably the exciting causes of its death, though no definite 
pathological changes have been found on post-mortem examitiat ion. 
There were no symptoms of senile decay. An interesting point 
may be mentioned, which is, that one of the wisdom teeth from 
the lower jaw was found in the oecum, with the fangs and 
dentine entirely absorbed. This tooth must have been in this 
peculiar situation for some time, probably years, as it is almost 
unworn, whilst the corresponding molar on the opposite side is 
still in place, much worn, as is the same one in the maxilla of 
the same side j that opposite to t the proper situation of the 
missing tooth being almost as complex as when it was cut. 
The large accumulation of hay in the ciecum, in which the tooth 
was embedded, appeared fresh and but little modi fieri by the 
digestive process, so that It must have been there but a short 
time. In a Sumatran Rhinoceros, also, which died some time 
ago, two large beans were found in the aecum, which could not 
have been introduced in the food for at least four or five months 
before the individual’s decease. 

Wk have received a Catalogue of Apparatus suitable for 
Lectures and Class Instruction in. Subject VIIL Acoustics, 
Light, Heat, and IX. Magnetism and Electricity, in connection 
with the Science and Art Department. The object of the Cata¬ 
logue, which contains the names of 14* different pieces of appa¬ 
ratus, is to show those articles on which the Department allow* 
a discount of 50 per cent. It is of great importance that thU 
Catalogue should become widely known, and we hope the faci¬ 
lities here offered for the acquisition of serviceable apparatus 
will be extensively taken advantage of. 
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TllE fourth number of the circulars of the U.S. Bureau of 
Education for 1873 contains a list of publications by the mem* 
ben of certain college faculties and institutions of learning in the 
United States from 1867 to 1873, and constitutes quite a valu¬ 
able record of scientific activity during that time. We hope the 
Bureau will continue such a publication yearly, and we only 
wish there was any prospect of a similar undertaking in our own 
country. 

We would draw attention to the efforts being made by the 
Directors of the London Polytechnic Institution to give a scientific 
character to part of the entertainment which they provide for the 
public. Mr. E. V, Gardner is at present delivering the seventh 
and eighth of a series of lectures descriptive of “ Inventions and 
Appliances Useful or Necessary to Everyday Life,” the subjects 
being “Sugar: from the Cane to the Teacup," and “The 
Silber Light and Lightning." We wish the Directors of the 
Polytechnic success in this attempt to make their institution ad¬ 
minister to instruction as well as amusement, 

Mr. J. D. Painter of Macclesfield sends us some very inte¬ 
resting ornithological notes relative to East Cheshire, A short 
time ago, a bird which had been hovering round the Grammar 
School for six weeks, was brought him ; it had evidently been 
killed by a violent blow with either a stick or a stone. Upon 
examination it proved to be the Crested Lark [Alauda cristate), 
which Is a common bird throughout the Continent of Europe, 
but not a native of Britain. Indeed, it is a very rare visitor, 
since only two or three instances are on record of its having been 
met with in this country. Occasionally, the neighbourhood of 
Macclesfield is resorted to by other strangers of the feathered 
tribe. Some few weeks since the Black-headed Gull {Lams 
ridibundus) was shot in Swlthamley Park, and previous to that, 
on the same estate, the Common Buzzard (Hutto vulgaris) had 
been shot upon the Roaches. A few years further back 
the Roller (Coracitts garrtda), and a Hobby were killed 
two or three miles south of the town. In tempestuous 
weather the Stormy Petrel or Mother Carey’s Chicken has been 
frequently picked up either dead or in an exhausted condition 
near Macclesfield : and Terns are occasionally shot. The Siskin 
is a winter visitor, some become victims to the bird-catchers, 
and the Brambling, also a winter visitor, is now and then shot 
or snared. Twenty-five years ago, that delightful songster the 
Woodlark bred about Gawsworth, but in like manner it became 
completely extinguished. The Grey or Wild Goose {Auser 
ferus) and the Curlew (Numeuius arqnata) came almost every 
year to breed on Danes Moss, but when the North Staffordshire 
Railway was carried across it these birds deserted it. Last year, 
however, the Curlew returned and nested, but some boys took 
the eggs when just upon the point of being hatchet !; and this 
year the birds have not been seen in the neighbourhood. A 
few Woodlarks have likewise returned lately, and they will most 
probably share the same fate as their predecessors, unless the 
forthcoming amended Birds’ Act be extended to them and also 
to the Skylark, which have been most unaccountably omitted in 
the Act now in force. A few years ago Mr. Painter gave a 
lecture at the Town Hall upon the Geology, Archaeology, 
Botany, Ornithology, and Zoology of Danes Moss and its 
borders, when he mentioned some rare and beauitful bog plants. 
See. that grew upon it. In the course of a year or two nearly 
the whole of them were rooted up and carried away, chiefly by 
strangers. 

The additions to the Zoological Society’s Gardens during the 
last week include a Zebu {Bos indicus) born in the Menagerie ; a 
Greater White crested Cockatoo {Cacatm cristate) from Mo. 
luccas, presented by Mr. T, Towndrow; a Squirrel Monkey 
(Saimaris sciurea) from Guiana, presented by Mrs, Paget; a 
Parrot Crossbill (Loxia pityopsittacus) and two common Cross¬ 
bills (Z. curvirostra)> European, purchased. 


EFFECTS OF ALCOHOL ON WARM-BLOODED 
ANIMALS* 

A FTER referring to what had already been done in reference 
“ to this subject, Prof. Binz gave an account of his and his 
pupils’ researches during the lost years. They concerned espe¬ 
cially two points (1) the influence of alcohol on the tempera# 
ture of the blood, and (2) the causes of this influence. 

As in every powerful attack on our organism, so also in the 
case of alcohol, the questions arise—Tn what quantities it 
worked ? and whether the organism to be experimented bn was 
previously accustomed to its influence or not ? Taking into exact 
consideration these two points, so often disregarded, the answer 
is as follows :—The pretended heat of the organism does not 
exist. The subjective impression is, at least partially, the conse¬ 
quence of an irritation of the nerves of the stomach and of the 
enlargement of the vessels arising in the skin. When given in 
small doses the thermometer shows no extraordinary increase or 
decrease of the temperature of the blood. Moderate doses, 
which lead by no means to drunkenness, show a distinct decrease 
of about half-an-hour duration or more; and inebriating 
quantities evince a still more decided lowering of 3 to 5 F,, 
which lasts several hours. The decrease in the temperature after 
moderate doses takes place most successfully in warm-blooded 
animals, which have had for some time previouslyno alcohol 
administered. When inured to it, the organism docs not 
answer on such doses by any measurable cooling or by the 
reverse. 

Good results are yielded more easily by a feverish than by a 
healthy animal. For these experiments strong guinea-pigs, 
rabbits, or dogs of the same origin and of the same quality nave 
been used. Under their skin some cubic-centimeter of ichor or 
putrifying blood was injected. After thus proceeding, the tem¬ 
perature of the animal rises several degrees, and all the symptoms 
appear which are to be observed in human beings suffering from 
putrid fever. If the quality of the poisonous substance be right, 
the animal expires in a few days. Not so, however, if, simul¬ 
taneously with the ichor, alcohol diluted with water is adminis¬ 
tered. The temperature then remains lower from the beginning, 
and the one animal may be seen to die, whilst the other runs 
about. The analysis of these experiments shows a threefold 
action of alcohol in putrid fever—(1) the diminution of the 
heat; (2) reduction of the putrid processes ; and (3) rising of 
the action of the nerves and of the heart. 

Prof. Binz then remarked on the causes of such antipyretic 
action of alcohol. He pointed out several possibilities which here 
may concur, and has proved by a series of experiments that two 
of them really take place. It is the action of the heart, together 
with the enlargement of the vessels of the skin, which allow » 
stronger evolving of the blood at the surface of the body, and 
then the moderating influence of alcohol on the chemical meta¬ 
morphosis of tissues. All these results seem to be suggestive for 
the use and abuse of alcohol in social life as well as m illnesses, 
and they explain a great many empiric observations in both 
departments. The paper of Prof. Binz will be published at 
length in one of the next numbers of Humphrey's Journal cf 
Anatomy and Physiology , 

Dr. Brunton remarked that the performance of the vital func¬ 
tions depended on oxidation of the tissues, and Professor Bins’* 
observation that this was lessened by alcohol was the key to an 
explanation of its physiological effects. These may be nearly 
all explained on the supposition that the power of the nervous , 
system is diminished, different parts of it becoming successively 
paralysed. First, the vasomotor nerves become affected and the 
blood-nerves consequently dilated. After a glass or two of wine, 
the hands may be noticed to be of a very red colour and plump, 
showing that arterial blood is flowing freely through the capil¬ 
laries, and at the same time the veins are dilated and full. All 
the vessels of the body, however, Ate not dilated at the same 
time. In some persons those of the stomach or intestines be¬ 
come dilated, and the blood being thus abstracted fromthchead 
the brain becomes anaemic, and the individual dull and sleepy. 
In others the arteries of the head become dilated first, end in 
consequence the brain receives a full supply of blood, and the 
intellect becomes more vigorous. If this stage is not passed rise 
functions return to their normal condition, ana no harm ensues* . 
but if more alcohol is taken the pamlyis extends to other parts 
of the nervous system* Sometimes the cerebral lofted, which axe , 
the organs of the mental feculties, are first affected, stud tome* 

* Abstract of paper read at the Brilbh Association, Bradford, by Bwft 
Biar, of Bonn, with Dr. Brumous remarks* 



$mesth« centre, for co-ordinated movements usually supposed 
to toe tile cerebellum, or, as it k often expressed, "one man gets 
drunk In his head, another in hk legs/ 7 When the head is af¬ 
fected judgment becomes impaired, though memory and imagin- 


The spinal cord is generally unaffected even when the cerebellum 
is paralysed, and a man who is utterly unable to walk can still 
ride, the mere pressure of the saddle upon hit thighs being suffi¬ 
cient to cause reflex contraction of his adductor muscles and fix 


him firmly on his seat, although the upper part of bis body may 
be swaying about like a sock of wheat The cord itself next 
becomes paralysed, and lastly the medulla oblongata, which re¬ 
gulates the respiratory movements. 

After relating an anecdote illustrative of the effects of alcohol 
in hastening death during exposure to cold, Dr, Brunton re¬ 
marked that, notwithstanding all these apparently injurious 
actions, alcohol was of great service when properly used. 
Many men came home from theiv offices completely exhausted, 
and the stomach, sharing the general exhaustion, la unable to 
digest the food which lies heavily in it, and incommoding instead 
of strengthening the individual. 


A glass of sherry taken with the food will stimulate the 
stomach to increased action, and by the rime the effect of the 
stimulus has passed away the food has digested and absorbed, 
and sustains the effect which the alcohol temporarily produced. 
When taken in considerable quantities for a long time, alcohol 
is apt to produce deposit of fat and fatty degeneration of organs, 
rendering a person not only less capable of work, but liable to 
uccumb to disease. 
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Royal Society, Dec. it.—"Researches in Spectrum- 
Analysis in connection with the Spectrum of the Sun,"—Part 
, 111 ., by J. Norman Lockyer, F.R.S. 

The paper commences with an introduction, in which the 
general line of work since the last paper is indicated. Roughly 
speaking, this ha* been to ascertain the capabilities of the new 
method in a quantitative direction. It is stated that while quali¬ 
tative spectrum-analysis depends upon the positions of the fines, 
quantitative spectrum-analysis on the other hand depends not on 
position but on the length, brightness and thickness of the lines. 

The necessity of maps carefully executed and showing the 
individuality of each line is shown; and it is stated that the 
execution of these maps required the use of the electric arc to 
render the vapours of the metals incandescent. A battery of 30 
Grove's cells of one pint capacity was accordingly employed in 
the researches about to be described. 

The difficulties of eye-observations of the characters of the 
lints compelled the application of photography, another reason 
. for the use of which existed in the facility it afforded for con¬ 
fronting spectra with each other, and so eliminating coincident 
, lines, since the lines, if due to impurities, would be longest and 
thickest in the spectrum to which they really belonged. 

The portion of the spectrum at present worked upon is that 
from H to F. 

Another branch of the research has been the construction of a 
Table of aU die named Fraunhofer lines, showing the lengths 
Und thicknesses of the metallic lines to the absorption of which 
* they were due; this Table enabled the author to allocate up¬ 
wards of 50 lines in the solar spectrum, presumably overlooked 
by Angstrom and Thaldn. The table was intended as a preli¬ 
minary to a new photographic map of the spectrum from H to 
F, on a larger scale than Angstrom's, which was intended to 
dear away all the difficulties touching coincidences, and to have 
below it complete maps of all the solar elements with their long 
and short lines. This map is incomplete at present, but fi 
making rapid progress 

A preliminary search for elements supposed not to be In the 
sun has also been commenced. 

Of the above-named researches the subsequent parts of the 


ir refer to 

The experiments made on a possible quantitative spectrum- 


It The method of photographing spectra adopted. 

'III. The coincidence* of spectrum lines. 
tV. The preliminary inquiry into the existence in the sun of 
previously traced* 


I. The Experiments made on a possible quantitative Spectrum* 
Analysis 

After the two former papers were sent into the Royal Society, 
an investigation of the general changes undergone by spectra 
given by alloys was commenced. 

A micrometer eye-piece was mounted on the observing-tele¬ 
scope of the spectroscope. With this the following phemonena 
were observed:— 

I. The lines which remained varied their length as the per¬ 
centage of the .elements to which they were due varied. 

IT. Some of the lines appreciably varied their thickness or 
brightness, or both in the same way. 

III. In cases where the brightness of a line was estimated 
through a considerable range of percentage composition by 
comparison with an air-line, the air-line was observed to grow 
faint and then disappear as the lightness of the metallic lines 
increased, 

IV 7 . In cases where the brightness or thickness of the line of 
one element was estimated by comparison with the line adjacent 
of the other constituent of the alloy, the point of equal bright¬ 
ness was observed to ascend or descend; this method was used 
to avoid the uncertainty of micrometric measurements of the 
tips of the lines in consequence of their variation in length due 
to the unequal action of the spark. 

V. In some cases where the percentage of a constituent was 
so small that none of its lines were visible, there yet seemed to 
be an effect produced on the vapour of the opposite pole. 

As these conclusions were derived from coarse alloys, and it 
was desirable to observe the effect of very fine gradation, Mr. 
C. Frecmantle, the Deputy Master of the Mint, was begged to 
allow observations to be made on the gold-copper and silver- 
copper coinage alloys, and he immediately responded most 
cordially to the request. 

Examples of the behaviour of some coarse alloys of silver 
and lead arc given ; they were irregular in their action, but it 
was observed that silver lines remained in the alloy as long as 
from *0$ to *02 per cent, of silver was present. The alloys, 
however, were very unequal. Experiments on cadmium and 
tin alloys are described, the cadmium forming 10, 5, 1*0,0*15 
per cent. In the last but one cadmium line was permanent; 
in the first at least five were seen. In an alloy of 0*099 per 
cent, of cadmium with a mixture of lead, tin, and zinc consti¬ 
tuting the rest of the alloy, the behaviour of the cadmium lines 
was sensibly the same as in a mixture of o*i per cent, of cad¬ 
mium and 99 ‘9 of tin. 

In the Mint-specimens the same phenomena were observed 
en pettt t as the coarser alloys showed en grand In a gold-copper 
alloy voVff increase in the gold made the lines shorter, ana a 
similar increase in the copper made them longer. 

In the silver-copper alloy an increase of T in the silver 
lengthened the lines, a similar increase in the copper shortened 
them. 

These phenomena can be explained by assuming such alloys 
to be different physical things, and that the spark acts upon the 
alloy as a whole as well as upon each vapour separately. 

TTius in these Mint alloys, copper is common to both, and 
their melting-points are 
Gold. . . 1200 0 (Poaillet), 

Copper , . 1200* to zooo 0 , the precise point not determined. 

Silver . . looo 0 (Pouillet). 

The intermediate position of copper explains the different 
action on its lines 6 f gold and silver. 

II, The Method of photographing Spectra adopted 

A camera carrying a S X 5-inch plate and a 3-inch lens of 33 in, 
focus, replaced the observing-telescope of the spectroscope, 
The lens focused from 3900 to 4500 very fairly upon the plate. 
The beam passing through collimator and prisms was, as in 
Mr, Rutherford's researches, very small. As the electric arc 
in its usual vertical position gave all the lines from pole to pole, 
the lamp was placed on its side, and the arc used in a horizontal 
position, the slit being vertical. The dense core of the arc then 
gave all the short lines iff the centre of the field, the longer ones 
extending beyond them on either side. In order to obtain a 
scale, it was resolved to photograph the solar spectrum imme¬ 
diately adjacent to the metallic spectrum under examination. 

To effect this a portion of the sHt was covered up while the 
solar spesbnim passed through the free part, and then the part 
used for the solar spectrum was covered, while the formerly 
covered part was opened for the metallic spectrum. This was 




affected by a shutter* with an opening sliding la front of the 
slit; « diagram of its action and form is given. 

The arrangement of the spectroscope, heliostat, &c., for 
obtaining the sun's light is deacribed. The image of the sun was 
brought to a focus between the poles of the lamp by an extra 
lensTnterj >osed between the lamp and the heliostat 

The use of the shutter enables us to compare either two or 
more spectra upon a single plate, or the solar spectrum may be 
compared with two metallic spectra, being made to occupy the 
position between the two. 

Ill, On (he Lines coincident in different Spectra 

The bearing of the former papers on the lengths of the lines 
of the elements is briefly recapitulated. 

The examination of the various spectra of metals and alloys 
indicated the great impurity of most of the metals used, and 
suggested the possibility of the coincidences observed by Thalen 
and others being explained in the light of former work. 

It is observed that coincidences are particularly numerous in 
the spectra of iron titanium, and calcium, and that nearly every 
other solar metallic spectrum has one or more lines coincident 
with lines of the last clement. These coincident lines are, as a 
rule, very variable in length and intensity in various specimens 
of the metals in which they occur, and are sometimes altogether 
absent. 

One of the longest calcium lines, that at wave-length <1226*3, 
is also seen in the strontium spectrum as a line of medium length, 
and 4607*5, a very long line in strontium, appears in calcium as 
a short line. Another very long strontium line, 42* 5 ’3, is as¬ 
serted by ThaUn to be seen in calcium ; but the author has never 
seen it till lately, and then only in a specimen of calcium known 
to contain strontium. 

We have here, then, a case of coincident lines, in which the 
one that is long and bright in one spectrum is short and faint in 
the other, and a case of a line said to be coincident in two spectra 
being, though always visible in one, sometimes absent in the 
other of them, and only appearing in it when the two substances 
were mixed. The hypothesis of impurity at once explains the 
whole case, even without the third line, which readers the fact 
of mixture certain. 

The longest lines of calcium occur in iron, cobalt, nickel, 
barium, strontium, &c., and the longest lines of iron occur in 
calcium, strontium, barium, and other metals. 

Other cases are adduced, and the following general statements 
are hazarded, with a premise that further inquiry play modify 
them. 

1. If the coincident lines of the metals be considered, those 
cases are rare in which the lines are of the first order of length in 
all the spectra to which they are common : those cases are much 
more frequent in which they arc long in one spectrum and shorter 
in the others. 

2. As a rule, in the instances of those lines of iron, cobalt, 
nickel, chromium, and manganese which arc coincident with 
lines of calcium, the calcium lines are long, while the lines as 
they appear in the spectra of the other metals are shorter than 
the longest lines of those metals* Hence we are justified in as¬ 
suming that short lines of iron, cobalt, nickel, chromium, and 
manganese, coincident with long and strqng lines of calcium, are 
really due to traces of the latter metal occurring in the former as 
on impurity. 

3. In cases of coincidences of lines found between various 
spectra the line may be fairly assumed to belong to that one in 
which H is longest and brightest. 

A description of some photographs of spectra is then given, a 


method employed in making the new map, showinglengths and 
thicknesses, and enumerating coincident lines. This is done 
thus ; papers are pasted op to photographs of the solar spectrum 
on glass ; the lengths of th? lines o* the metallic spectrum under 
examination {eg. That of iron) are marked on this paper in pro¬ 
longation of the solar lines to which they correspond. They are 
then copied upon a map, and another piece of paper feeing 
fixed down, another spectrum is proceeded with in the same 
way, 

IV. The Preliminary Inquiry into the Existence of Elements 
in the Sun not previously traced 

The previous researches having shown that the former test for 
the presence or absence of a metal in the sun, namely, the pre¬ 


sence or*absence of its brightest or strongest lines in the avewwe 
solar spectrum, was not conclusive, a prefrmlnasy search for 
othermetsls was determined on; and as a guide, fei*» ft J. 
Friswell was requested to prepare two lists, showing broadly the 
chief chemical characteristics of the elements traced and 
traced in the sun. 

The tables showed that in the main those metals which had 
been traced formed stable compounds with oxygen. 

The author therefore determined to search for the metals 
which formed strong oxides, but which had not yet been 
traced. 

The result up to the present time has been that strontium^ 
cadmium , lead, cerium , and uranium would seem with consider* 
able probability to exist in the solar reversing layer. Should the 
presence of cerium* and uranium be subsequently confirmed, the 
whole of the iron group of metals will thus have been found in 
the sun. 

Certain metals forming unstable oxides, such as gold, silver, 
mercury, &c., were sought for and not found. The same was 
the case when chlorine, bromine, iodine, &c., were sought by 
means of their lines produced in tubes by the jar-spark. These 
elements are distinguishable as a group by forming compounds 
with hydrogen. 

It is observed that certain elementary and compound gases 
effect their principal absorption in the most refrangible part of 
the spectrum when they are rare, and that as they become dense 
the absorption approaches the less refrangible end ; that the 
spectra of compounds are banded or columnar, the bands or 
columns lying at the red end of the spectrum; that the absorp¬ 
tion spectra of chlorine, iodine, bromine, &c., are columnar, and 
that these are broken up by the spark just as the band spectra of 
compounds are broken up : and that it is probable that no com¬ 
pounds exist in the sun. The following facts, gathered from the 
work already accomplished by Rutherford and Secchi are 
stated :— 

There arc three classes of stars :— 

1. Those like Sirius, the brightest (and therefore hottest?) Star 
in the northern sky, their spectra showing only hydrogen lines 
very thick, and metallic lines exceedingly thin. 

2. A class of stars with a spectrum differing only in degree 
from those of the class of Sirius, and to this our sun belongs. 

3. A class of stars with columnar or banded spectra indicat¬ 
ing the formation of compounds. 

The question is asked whether all the above facts cannot be 
grouped together in a working hypothesis which assumes that 
in the reversing layers of the sun and stars various degrees of 
“ celestial dissociation ” are at work which prevents the coming 
together of the atoms which, at the temperature of the earth, 
and at all artificial temperatures yet attained here, form the 
metals, the metalloids, and compounds. 

In other words, the metalloids are regarded as quasi compound 
bodies when in the state in which we know them; and it sup¬ 
posed that in the sun the temperature is too great to permit them 
to exist in that state in the reversing layer, though they may fee 
found at the outer portions of the chromosphere or In the 
corona. 

It is suggested that if this hypothesis should gain strength 
from subsequent work, stony meteorites will represent the third 
class of metalloidal or compound stars, and iron meteorite! the 
other, or metallic stars. 

The paper concludes as follows 

“ An interesting physical speculation connected with this 
working hypothesis is the effect on the period of duration of ft 
star s heat which would be brought about by assuming that the 
original atoms of which a star is composed are tme nsyffll of the 
increased potential energy of combination which this hypotheS 
endows them with. From the earliest phase of a steris^fe tX 
dissipation of energy would, as it were, bring into pfey anew 
supply of heat, and so prolong the star's life 

* May it not also be, if chemists take up this question, whi ch 
has arisen from the spectroscopic evidence of what I hate before 
termed the plasticity of the molecples of the metalloids «§ 

1 a whole, that much of the power of variation which ifff p iS # 
i accorded to metals may be traced home to the metaliom? 


noni formed wth chlorine, oxj^n, wbhw. Ac. fe 'ft* eMf frf 


tetrad or hexad metab. 'Vv M MWwffiW'Mt&b 
I tirity of the metalloids In question? ‘ *V 7 fro 




- wy not fmsi th^eidew be justified in defining a 

tt*t*L provisionally, as a substance the absorption spectrum of 
wfifen isgenerally the same u the radiation spectrum, while the 
metaifokte ore substances the absorption spectrum of which, 
generally, is not the same? 

44 In other words, in passing from a hot to a comparatively 
0pl4 state, the plasticity of these latter comes into play, and we 
get a hew molecular arrangement. Hence are we not justified 
m asking whether the change from oxygen to ozone is but a type 
of what takes place in all metalloids ? >y 

Abstract of paper “On the Quantitative Analysis of certain 
AUoya by means of the Spectroscope,” by J. Norman Lockyer, 
F.R.S., and William Chandler Roberts, Chemist of the Mint. 

Tfie authors, after referring to experiments which showed 
cteativ that the spectroscope might l>e employed to detect mi¬ 
nute differences in the composition of certain alloys, proceed to 
give an account of the researches which they had instituted with 
a view to ascertain the degree of accuracy of which the method 
is capable. 

The image of an electric-spark passing between the un¬ 
known alloy and a fixed electrode being thrown by means of a 
lens on the slit of the spectroscope, the phenomena observed 
were found to vary with the composition of the alloysj and 
further, by arranging them together with known check-pieces on 
a suitable stand, and bringing them in turn under the fixed elec¬ 
trode, the composition of the unknown alloys was determined 
by comparison with the known check-pieces. 

The shape of the electrode ultimately adopted was stated ; the 
pieces were held in their places by suitable metallic clips. Special 
attention was then directed to the adjustment of the length of the 
spark, which was found to materially influence the phenomena. 
The method adopted consisted in placing the variable electrode 
in the field of a fixed microscope having a 3- or 4*inch objective, 
and adjusting the summit of this electrode to coincide with the 
Spider lines of the eye-piece. 

After a series of experiments on alloys of zinc and cadmium 
of various compositions, the results of which were shown on a 
curve, more extended trials were made with the gold-copper 
alloy employed in coinage, which was peculiarly suited to these 
researches in consequence of the known method of assay having 
been brought to so high a state of perfection (the composition 
being determined with accuracy to the raitR part of the original 
assay-piece of about 7 grains), and from the fact that reliance 
can be placed on its homogeneity. The paper is accompanied by 
a series of four curves, which show the results of experiments, 
and in which the cobrdinates are given by the ordinary method 
of may, and by the spectroscopic readings. 

The chief practical advantage which appeared to flow from 
this inquiry was that, if it were possible to replace the parting 


assay by the epectroscopical method, a great saving of time in 
ascertaining the value of gob! bullion would be effected. 


Institution of Civil Engineers, Dec. 9. 
evident, in the chair.—** On the Geological < 


.—T. Hawksley, 
Conditions affect- 


president, in the chair.—** On the Geological Conditions affect- 
fig the Constructing of a Tunnel between England and France,” j 
by Mr. Joseph Prestwick, F.R.S. The author reviewed the 
geological conditions of all the strata between Harwich and 
Hastings on one side of the Channel, and between Ostend and 1 
St. Valery on the other side, with a view to serve as data for any 
future projects of tunnelling, and to show in what directions In¬ 
quiries should be made. The points considered were the litho¬ 
logical characters, dimensions, range and probable depth of the 
several formations. The London clay, at the mouth of the 
Thames, was from 100 feet to 400 feet thick, while under 
Calais it was only 10 feet, at Dunkirk it exceeded 264 feet, and 
at Ostend it was 448 feet thick. He considered that a trough 
of London day from $00 feet to 400 feet, or more, in thickness 
extended from the coast of Essex to the coast of France, and, 
judging from the experience gained in the Tower Subway, and 
the known impermeability and homogeneity of this formation, 
he saw no difficulty, from a merely geological point of view, 
1* the construction of a tunnel, but tor the extreme distance 
—the nearest suitable points being 80 miles apart The lower 
Tertiary strata were too unimportant and too permeable for 
mu|el work. The chalk in this area was from 400 feet to t,ooo 
met thick ; the upper beds were soft and permeable, but the 
tower beds were so argillaceous and compact as to be com- 
nfamrively impermeable. In fact, in the Hamaut coal fields 
.7|S# out the water of the watessbrnring tertiary 

tfeMferfrotn the underlying coal measures. Still, the author did 




not consider even the lower chalk suited for tunnel work, ow&ag 
to its liabllty to fissures, imperfect impermeability, and exposure 
in the Channel The gault was homogeneous ana impermeable, 
but near Foikstone it was only 130 ft. thick reduced to 40 ft. at 
Wissant, so that a tunnel would hardly be feasible. The Lower 
Greensands, 260 ft thick at Sandgate, thinned off to 50 ft. or 
60 ft. at Wissant, and were all far too permeable for any tunnel 
work. Again, the Wealden strata, 1,200 ft. thick in Kent, 
were reduced to a few unimportant rubbly beds in the Boulon- 
nais. To the Portland beds the same objections existed as to 
the Lower Greensands, both were water-bearing strata. The 
Kimmeridge clay was 360 ft. thick near Boulogne, and no doubt 
passed under the Channel, but in Kent it was covered by so 
great a thickness of Wealden strata as to be almost inaccessible ; 
at the same time it contained subordinate water-bearing beds. 
Still, the author was of opinion that, in case of the not improb¬ 
able denudation of the Portland beds, it might be questionable 
to carry a tunnel in by the Kimmeridge clay on the French coast, 
and out by the Wealden beds on the English coast. The oolitic 
series presented conditions still less favourable, and the lower 
beds had been found to be water-bearing in a deep artesian 
well recently sunk near Boulogne. The experimental deep¬ 
boring now m progress near Battle would throw much light on 
this part of the question. The author then passed on to the 
consideration of the Palaeozoic series, to which his attention 
was more particularly directed while making investigations, as 
a member of the Royal Coal Commission, on the probable 
range of the coal measures under the south-east of England. 
He showed that these rocks, which consisted of hard 
Silurian slates, Devonian and carboniferous limestone and 
coal measures, together 12,000 ft. to 15,000 ft* thick, passed 
under the chalk In the North of France, outcropped in the Bou- 
lonnais, were again lost under newer formations near to the 
coast, and did not reappear until the neighbourhood of Frame 
and Wells was reached. But, although not exjiosed on the sur¬ 
face, they had been encountered at a depth of 1,032 ft. at Calais, 
985 ft. at Ostend, x,026 it. at Harwich, and in London. 

They thus seemed to form a subterranean table land of old rocks, 
covered immediately by the chalk and Tertiary strata. It was 
only as the southern flank of this old ridge that the Jurassic and 
Wealden series set in, and beneath these the Palaeozoic rocks 
rapidly descended to great depths. Near Boulogne these strata 
were already 1,000 ft. thick; and at Hythe the author estimated 
their thickness might be that or more. Supposing the strike of 
the coal measures and the other Palaeozoic rocks to be prolonged 
from their exposed area in the Boulonnais across the Channel, 
they would pass under the Cretaceous strata somewhere in the 
neighbourhood of Folkestone, at a depth estimated by the author 
at about 300 ft., and near Dover at about 600 ft., or nearly at the 
depth at which they had been found under the chalk at Quines, 
near Calais, where they were 665 ft. deep. These Paleozoic 
strata were tilted at high angles, and on the original elevated 
area they were covered by horizontal Cretaceous strata, the base¬ 
ment beds of which had filled up the interstices of the older rocks 
as though with a liquid granting. The overlying mass of gault 
and lower chalk also formed a barrier to the passage of water 
so effectual, that the coal measures were worked without diffi¬ 
culty under the very permeable Tertiary and upper chalk of the 
North of France; and in the neighbourhood of Mons, notwith¬ 
standing a thickness of from 500 ft. to 900 ft. of strata charged 
with water, the lower chalk shut the water out so effectually 
that the coal measures were worked in perfect safety, and were 
found to be perfectly dry under 1,200 ft. of these strata combined. 
No part of the Straits exceeded 186 ft. in depth. The author, 
therefore, considered that it would be perfectly practicable, so for 
as safety from the influx of the sea water was concerned, to drive 
a tunnel through the Paleozoic rocks under the Channel between 
Blanc Nez and Dover, and he stated that galleries had actually 
been carried in coal, under less favourable circumstances, for two 
miles under the sea near Whitehaven. But while in the case of 
the London clay the distance seemed almost an insurmountable 
bar, here again the depth offered a formidable difficulty. As a 
collateral object to be attained, the author pointed to the great 
problem of the range of the coal measures from the neighbour¬ 
hood of Calais in the direction of East Kent, which a tunnel in 
the Palaeozoic strata Would help to solve. These were, accord¬ 
ing to the author, the main conditions which bore on the con¬ 
struction of a submarine tunnel between England and France. 
He was satisfied that on geological grounds alone, ft was in one 
case perfectly practicable, and m one or two others it was possibly 
so j but there were other considerations besides those of a geolo- 




gical nature, and whether or not they admitted of so favourable 
a solution was questionable* In any case, the author would 
suggest that, the one favourable solution admitted, it might be 
desirable, in a question involving so many and such great inte¬ 
rests, not to accept an adverse verdict without giving all those 
considerations the attention and deliberation which the import¬ 
ance of the subject deserved. Granting the possibility of the 
work in a geological point of view, there were great and for¬ 
midable enjpneenng difficulties; but the vast progress made in 
engineering science during the last half century, led the author 
to imagine that they would not prove insurmountable, if the 
necessity for such a work were to arise, and the cost were not 
a bar. 

Royal Astronomical Society, Dec. 14.—Prof. Cayley, 
president, in the chair.—Prof. Pritchard gave a verbal ac¬ 
count of the Physical Observatory about to be established 
at Oxford. He said that the University authorities had 
been induced to grant a site for a physical observatory in 
the noble park of sixty acres, which they had recently thrown 
Open to the public. He had been anxious that such a site should 
not be disgraced by an unsightly building such! as observatories 
usually were. He found himself fortunately situated in having 
amongst his old pupils Mr. Barry, the well-known architect, 
who had furnished them with a design which he showed to the 
meeting, and had devised, amongst other things, a dome with a 
fine broad shutter, which he trusted would be really ornamental 
as well as useful. There would be a central tower of three 
rooms, one above the other; the basement room would be used 
for storage ; above would be the professor's room ; and in the 
floor above that would be mounted the noble reflector which 
had been presented to the University by I)r. De La Hue. In a 
side wing there would be a transit instrument to be used for edu¬ 
cational purposes, and another telescope which he hoped would 
be well worked by members of the University. Mr. Barry 
informed the society that their new rooms at Burlington 
House would probably be ready by the middle of April— 
Capt. Noble mentioned to the society that in the new volume of 
the Nautical Almanac for 1877 tables of Uranus were given, 
but it was no credit to England that we should have been kept 
waiting for them until they were presented to us from across the 
Atlantic by the labour of Prof. Simon Newcomb. 

Entomological Society, Dec. I.—H. T. Stainton, F.L.S., 
vice-president, in the chair.—Mr. Bond exhibited a hybrid 
specimen between Chstera cur tula and C. reclusa partaking of 
the characters of both parents.—Mr. Jenner Weir exhibited spe¬ 
cimens of a minute Hymenopterous insect (a species of Psnt), 
which he had observed in large numbers (probably 150) in J une 
last on a pear leaf at Lewes. They had congregated together 
on the surface of the leaf like a swarm of bees, though it was not 
apparent what motive brought them together.—Mr. Dunning 
read extracts from a letter from New Zealand stating that the red 
clover had been introduced into that colony, but that they had 
no humble bees to fertilise the plant. Also that certain Lepi- 
dopterous insects had been accidentally imported into the islands, 
but that the corresponding Ichneumon flies were wanted to keep 
down their numbers. It was suggested that the nests of humble 
bees might be imported, when the bees were in a dormant con¬ 
dition, keeping them in that state {by means of ice) during the 
voyage.—Mr. Baly communicated a paper on the Phytophagous 
Coleoptera of Japan, being a continuation of a former paper on 
the same subject.—Mr. Bates communicated a supplementary 
paper on the Longicom Beetles recently brought from Chontalcs, 
Nicaragua, by Mr. Thomas Belt. —Mr, W. II. Miskin, of 
Queensland, communicated criticisms on Mr. Masters* Catalogue 
of the described species of Diurnal Lepidoptera of Australia.— 
A fourth portion of the catalogue of British Insects, now being 

E ublished by the society, was on the table. It contained the 
[ymenoptera (Oxyura), by Rev. T. A, Marshall, M. A. 


Paris 

Academy of 1 Sciences, Dec. 8 . —M. de Qaatrefages, 
president, in the chair.™The president announced the death of 
M. Cl. Gay, member of the Botanical .Section ; and the Perpetual 
Secretary also announced the death of the well-known mineralo¬ 
gist, C F. Naumann, Corresponding Member of the Mlneralo- 
gical Section.—The following papers were read An answer to 
M. Pasteur’s paper on the origin of beer yeast, by M. A. Trccuh 
The author contradicted M. Pasteur’s statement that the develop¬ 
ment of Penn Ilium glaueu;,t (torn putrid yeast was an admitted 
1 .t On the contrary, it had been observed to develop itself 



from perfectly healthy the vitreous 

found included in Santorin lava, by M. F. FouquA—On 
the determination of the ratio of two specific heats by the , com* 
pression of a limited volume of gas, by M. E. H. Amgett-—On 
the distribution of the neolithic populations in the department 
of the Oise, by M, R. Guerin.—On the habits of the PhylhxtHa ; 
(continued), by M. Max. Cornu.—A further notice on the con¬ 
nection of storms and sunspots as observed at Paris and Fecamp 
was received from M. Poey.—Preliminary note on the elements 
existing in the sun, by Mr. Norman Lockyer. M. Bertbelot 
then criticised the paper. He held that the phenomena of 
specific heat, &c., indicated that the elements, so-called, were 
on a very different basis from the compounds, and the 3 
phenomena they presented in this respect could not 1 ex¬ 
plained if they were not regarded as actually simple boda M. 
Dumas thought that, as he had himself maintained before 
the Academy, elements ought only to be regarded os ele¬ 
ments in relation to human experience and not as abso¬ 
lute 'elements, a fact which he considered Lavoisier to have 
established. He considered that modem experiments tended to 
confirm this opinion.—Note on the identity of Cauchy’s formula; 
for the determination of the conditions of convergence of La¬ 
grange’s scries with those given by Lagrange himself by M. D F. 
Menabrea,—On the November meteors, by M. Wolf.—Note on 
Faye's periodic comet and on the discovery and observations of 
twenty nebula: made at the Marseilles observatory, by M. E. 
Stephan.—On the movement of an elastic wire one end of which 
has a vibratory motion, by M. E. Mercadier.—Observations on 
the action of certain poisons on sea fish, by MM. A. Rubuteau 
and F. Panillon.—On the embryo cell of the egg of osseous fish, 
by M. Balbiani.—On the age of the dental follicle in the mam- 
mifertn % by MM. E. Magitot and Ch. Legros.—On the use of 
electrical cauterisation in surgical operations, by MM. Ch. Legros 
and Ommus.—On the Ostrceacious marl of Krcsnes-les-Rungis 
(Seine), by M. Stan. Meunier.—Note on a meteor observed at 
Versailles on Dec. 3, by M. Martin de Brettes.*—New analysis 
of the water of St. Thiebaut’s fountain at Nancy, by M. P. Guyot. 
—Studies on certain combustibles from the basin of Donetz and 
Toula, Russia, by MM. Schcurer-Kcstner and M eumer-Dollftu. 
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QUATERNIONS 

A MATHEMATICIAN is one who endeavours to 
secure the greatest possible consistency in his 
4 foftUghtg and statements, by guiding the process of his 
vsaning into those well-worn tracks by which we pass 
fro^ dne relation among quantities to an equivalent rela¬ 
tion:*^ He who has kept his mind always in those paths 
which have never led him or anyone else to an incon¬ 
sistent result, and has traversed them so often that the act 
of passage has become rather automatic than voluntary, 
is, and knows himself to be, an accomplished mathemati¬ 
cian. The very important part played by calculation in 
modern mathematics and physics has led to the develop- 
ment of the popular idea of a mathematician as a calcu¬ 
lator, far more expert, indeed, than any banker's clerk, but 
of course immeasurably inferior, both in resources and in 
accuracy, to what the “ analytical engine ” will be, if the 
late Mr. Babbage's design should ever be carried into 
execution. 

But though much of the routine work of a mathemati- 
tician is calculation, his proper work—that which consti¬ 
tutes him a mathematician—is the invention of methods. 
He is always inventing methods, some of them of no 
great value except for .some purpose of his own ; others, 
which shorten the labour of calculation, are eagerly 
adopted by all calculators. But the methods on which 
the mathematician is content to hang his reputation are 
generally those which he fancies will save him and all 
who come after him the labour of thinking about what 
has cost himself so much thought. 

Now Quaternions, or the doctrine of Vectors, is a 
mathematical method, but it is a method of thinking, and 
not, at least for the present generation, a method of 
saving thought. It does not, like some more popular 
mathematical methods, encourage the hope that mathe¬ 
maticians may give their minds a holiday, by transferring 


$11 their work to their pens. It calls upon us at every 
step to form a mental image of the geometrical features 
represented by the symbols, so that in studying geometry 
by this method we have our minds engaged with geo¬ 
metrical ideas, and are not permitted to fancy ourselves 
geometers when we are only arithmeticians. 

This demand for thought—for the continued construc¬ 
tion of mental representations—isenough to account for the 
slow progress of the method among adult mathematicians. 
Twocourses,however,areopento the cultivators of Quater- 
nions: they may show how easily the principles of the 
method are acquired by those whose minds are still fresh, 
and in so doing they may prepare the way for the triumph 
of Quaternions in the next generation; or they may apply 
the method to those problems which the science of the 
day presents to us, and show how easily it arrives at those 
solutions which have been already expressed in ordinary 
mathematical language, and how it brings within our 
reach other problems, which the ordinary methods have 
liltherto abstained from attacking. 

^ ^ when treating of the elements of 

the subject, was apt to become so fascinated by the meta- 
phys^aspccts fhe method, that the mind of his 

Mmm $, Impressed with the profundity, rather 

•'-V ■ ■■ ■' . : 


than the simplicity of his doctrines. Professors Kelland 
andTait in the opening chapter (II.) of their recently 
published work* have, we think, successfully avoided 
this element of discouragement. They tell us at once 
what a vector is, and how to add vectors, and they do 
this in a way which is quite as intelligible to those 
who are just beginning to learn geometry as to the 
most expert mathematician. 

The subject, like all other subjects, becomes more in¬ 
tricate as the student advances in it; but at the same time 
his ideas are becoming clearer and more firmly esta¬ 
blished as he works out the numerous examples and ex¬ 
ercises which are placed before him. 

The technical terms of the method—Scalar, Vector, 
Tensor, Versor—are introduced in their proper places, 
and their meaning is sufficiently illustrated to the begin¬ 
ner by the examples which he is expected to work out. 
The pride of the accomplished mathematician, however 
(for whom this book is not written), might have been 
somewhat mollified if somewhere in the book a few pages 
had been devoted to explaining to him the differences 
between the Quaternion methods and those which he has 
spent his life in mastering, and of which he has now be¬ 
come the slave. He is apt to be startled by finding that 
when one vector is multiplied into another at right angles 
to it, the product is still a vector, but at right angles to 
both. His only idea of a vector had been that of a line, 
and he had expected that when one vector was multiplied 
into another the result would be something of a different 
kind from a line, such, for instance, as a surface. Now 
if it had been pointed out to him in the chapter on vec¬ 
tor multiplication that a surface is a vector, he would be 
saved from a painful mental shock, for a mathematician 
is as sensitive about “ dimensions ” as an English school¬ 
boy is about “quantities” 

The fact is, that even in the purely geometrical appli¬ 
cations of the Quaternion method wc meet with three 
different kinds of directed quantities : the vector proper, 
which represents transference from A to B ; the area or 
* aperture,” which is always understood to have a positive 
and a negative aspect, according to the direction in which 
it is swept out by the generating vector ; and the versor, 
which represents turning round an axis. 

The Quaternion ideas of these three quantities differ 
from the old ideas of the line, the svwfuce, and the angle 
only by giving more prominence to the fact that each of 
theyn has a determinate direction as well as a determinate 
magnitude. When Euclid tells us to draw the line A B, 
he supposes it to be done by the motion of a point from 
A to B or from B to A. But when the line is once gene¬ 
rated he makes no distinction between the results of these 
two operations, which, on Hamilton's system, are each 
the opposite of the other. 

Surfaces also, according to Euclid, are generated by the 
motion of lines, so that the idea of motion is an old one, 
and we have only to take special note of the direction of 
the motion in order to raise Euclid's idea to the level of 
Hamilton's. 

With respect to angles, Euclid appears to treat them as 
if they arose from the fortuitous concourse of right lines; 

* " Introduction to Quaternion*, with numerous Examples/' By P. Kiel- 
land, F.R.S., formerly Fellow of Queen'* College, Cambridge i and P. G. 
Tait, formerly Fellow of St, Potent College, Cambridge; Profeasor* m the 
Department of Mathematics in the TJntverwty of Edinburgh. (Macmillan* 
*» 73 - 
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but the unsatisfactory nature of this mode of treatment is 
Shown by the fact that in all modem books on trigono- 
metry an angle is represented as generated by motion 
round an axis in a definite direction. 

There are thus three geometrical quantities having di¬ 
rection, and the more than magical power of the method 
of Quaternions resides in the spell by which these three 
orders of quantities are brought under the sway of the 
same system of operators. 

The secret of this spell is twofold, and is symbolised 
by the vine-tendril and the mason’s rule and square. The 
tendril of the vine teaches us the relation which must be 
maintained between the positive direction of translation 
along a line and the positive direction of rotation about 
that line. When we have not a vine-tendril to guide us, 
a corkscrew will do as well, or we may use a hop-tendril, 
provided we look at it not directly, but by reflexion in a 
mirror. 

The mason’s rule teaches us that the symbol, as 
written on paper, is not a real line, but a mere injunc¬ 
tion, commanding us to measure out in a certain direction a 
vector of a length so many times that of the rule. With¬ 
out the rule the symbol would have no definite meaning. 
Thus the rule is the unit of the Quaternion system, while 
the square reminds us that the right angle is the unit 
versor. 

The doctrine of the unit is a necessary part of every 
exact science, but in Quaternions the application of the 
same operators to versors, vectors, and areas is utterly un¬ 
intelligible without a clear understanding of the function 
of the unit in the science of measurement. 

Whether, however, it is better to insinuate the true doc¬ 
trine into the mind of the student by a graduated series 
of exercises, or to inculcate it upon him at once by 
dogmatic statements, is a question which can only be 
determined by the experience of a new generation, who 
shall have been born with the extraspatial unit ever 
present to their consciousness, and whose thoughts, 
guided by the vine-tendril along the Quaternion path, 
shall turn always to the right hand, and never to the left. 

Prof. Kelland tells us in the preface to the work to which 
we have alluded that, whereas Sir W. R. Hamilton 
and Prof. Tait have written treatises on Quaternions 
for mathematicians, the time has come when it 
behoves some one lo write for those who desire 
to become mathematicians. Whatever, therefore, ad¬ 
vanced mathematicians may think of this book, they 
ought to reserve their judgment as to its difficulty till 
they have ascertained how it is assimilated by those for 
whom it is written—those in whom the desire to be¬ 
come mathematicians has not yet become alloyed with 
the consciousness that they are mathematicians. For 
while Prof. Kelland—as he has elsewhere told us-—finds 
but little difficulty in teaching the elements of the doc¬ 
trine of Vectors to his junior classes^ Hamilton himself, 
the great master of the spell, when addressing mathe¬ 
maticians of established reputation, found, for his Quater¬ 
nions, but few to praise and fewer still to love. 

Prof. Kelland, by the clearness and orderliness of his 
statements, and by boldly getting rid of everything which 
is unnecessarily abstruse, has done more than any other 
man towards rendering the subject easy to the student, 
and reconciling even the case-hardened mathematician to 


the new method, as applied to geometrical questions of 
old-established truth. 

The other aspect of Quaternions, as a method which 
every mathematician must leam in order to deal with the 
questions which the progress of physics brings every day 
into greater prominence, is hinted at by Prof Tait in the 
last chapter of the book. He there introduces u« to the 
linear and vector function 11 of the first degree under its 
kinematical aspect of a homogeneous strain. The ftp- 
portance of functions of this kind may be gathered from 
the fact that a knowledge of their properties supplies the 
key to the theory of the stresses as well as the strains in 
solid bodies, and to that of the conduction of heat and elec¬ 
tricity in bodies whose properties are different in different 
directions, to the phenomena exhibited by crystals in the 
magnetic field, to the thermo-electric properties of crystals, 
and to other sets of natural phenomena, one or more of 
which the Scientific progress of every year brings before us. 

But as we believe that Prof. Tait is about to bring out 
a new edition of his treatise on Quaternions, in which 
this higher aspect of the subject will be brought more pro¬ 
minently forward, we reserve our remarks on Quaternions 
as an instrument of physical research till we have the 
subject presented to us by Prof, Tait in a form which 
adequately represents its latest developments. 


MARKHAM’S « UNKNOWN REGION” 

The Thr eshold of the Unknown Region. By Clements 
R. Markham, C.B., F.R.S., Secretary of the Royal 
Geographical Society, formerly of H.M. Arctic ship 
Assistance . (London : Sampson Low and Co., 1873), 

H E must be a sorry story-teller who manages to make 
a traveller’s tale uninteresting, especially if the 
traveller be a voyager, and still more if his voyages have 
led him into unknown regions. Of all forms of narrative 
we think it will be generally acknowledged that narratives 
of discovery are by far the most popular, as is testified by 
the abundance of this kind of literature, historical and 
fictitious, provided for the delectation of the yotmg. No 
doubt this may be largely accounted for by the fact that 
a discoverer of new lands is continually unveiling the un¬ 
known to those who listen to his tale, thereby appealing 
to one of the strongest and most fruitful characteristics of 
the human mind, that of curiosity. Every step taken by 
a discoverer, every knot sailed by his “good ship ”we 
know will lead him among (fresh wonders. Once 
upon a time the Unknown Region—that it, the region 
unknown to those peoples who have had a thirst % 
knowledge to any fruitful extent—waa in sooth wide 
enough, when first our Aryan forefathers left their 
eastern home, and had «* all the worid before them where 
to choose/’ Even four centuries ago the greater part of 
the earth waited the coming of the European descendants 
of those primitive discoverers who first turned their fft^es 
eagerly and inquisitively to the unknown weal 3M *ver 
since then the boundary of the Unknown Region has 
been gradually pushed farther and farther back, WtiinpW 
there remains comparatively little to befoul out r 
to enable geographers to complete the 
lands of .the globe. The extent of ouy dwtlfing-plaoe -ft 
now pretty well know, tbcmghth*rci« 
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work for many generations of explorers ere the contents 
of land and water be anything like fuUy disclosed. 

Df all narratives of discovery, those relating to Arctic 
regions bear, in our estimation, the palm for intensity of 
interest, and we are sure there are many who think along 
with us in this matter. It would be difficult to say 
briefly why this is so. It may be mainly that there the 
mystery of the unknown, so far as relates to the surface 
of our globe, is concentrated. No doubt, also, there is a 
weird fascination around those eerie, rugged, ice-bound 
legions of the far north, which have been the scene of a 
greater number of deeds of heroic daring for noble and dis- 
interested purposes, than any other region of the globe of 
equal extent. There is also a general though perhaps 
vague, yet we believe, well-founded belief, that within 
these regions lie solutions to many of the yet mysterious 
problems of science; that if once all the phenomena 
that lie within the yet unlifted veil were exposed and 
understood, they would afford us the means of tracing with 
something like certainty the history of our earth through 
many geological ages. In more senses than one, we are 
there on the threshold of the unknown. 

There is somehow not the same attractiveness about 
Antarctic exploration, though, as Dr. Neumayer has well 
shown, it is certainly calculated to yield valuable results to 
Science, and indeed has already done so. This may partly 
arise} from the scarcity in these regions of land and of 
life of all kinds, which are abundant enough in certain 
regions of the known north. Indeed, the tract around 
which the interest of Arctic discovery is concentrated 
may be regarded as but a continuation of the great Ame¬ 
rican Continent. 

We are sure that all who read this immensely interest¬ 
ing volume of Mr. Markham’s will agree with what we 
have said. No more attractive subject for a work exists 
than the history of Arctic discovery ; no man knows this 
Subject better than Mr. Markham ; and few could have 
written a volume on the subject more full of interest and 
of valuable information dearly arranged than the one 
before us. The object of the volume, Mr. Markham tells 
us, "is to give the public a correct knowledge of the 
whole line of frontier separating the known from the 
unknown region round the North Pole, to recall the stories 
of early voyagers, to narrate the recent efforts of gallant 
adventurers of various nationalities to cross the threshold, 
to set forth the arguments in favour of a renewal of Arctic 
exploration by England, and to enumerate, in detail, the 
valuable and important rcsuWat to be derived from North 
Polar discovery.* Mr. Markham’s main design is evi¬ 
dently to show that the only certain gateway to the Pole is 
by the Smith Sound route, and this design he accom¬ 
plishes in a way that cannot fail to convince any unpre¬ 
judiced reader, by going over the whole story of Arctic 
discovery from the time that that hardy Norseman Lief, 
the son of Eric the Red, in 1001, made his abortive dis¬ 
covery of North America, down to the present year, 
when the world was astounded by the news of the dis- 
\ coveries and adventures of the iU-equipped but remarkably 
successful Polaris expedition, One’s blood is once more 
stbted by the story of these fearless early English 
adventurers, Burrough and Pett and Jack- 
and Hudson and others, who dated 
* Arctic navigation in mere # cock. 


boats ” of 20 and 40 and 80 and 100 tons. The story of 
Barents and his companions especially is told with con¬ 
siderable fulness, and it is with a very strange kind of 
feeling that one reads of the discovery, in 1871, of the 
very hut in which these stout-hearted Dutchmen passed, 
the winter of 1596-7, and goes over the long catalogue of 
“ Barentz relics ” found therein. 

Mr, Markham recounts the principal attempts that have 
been made to pierce through the formidable barrier of 
ice that guards the North Pole, “ There are three ap¬ 
proaches by sea to this land-girt end of the earth: through 
the wide ocean between Norway and Greenland, through 
Davis 1 Strait, and through Behring's Strait—one wide 
portal and two narrow gates." At present no one seems 
to think of attempting the last-mentioned route, advocates 
of Arctic exploration being divided between the Spits¬ 
bergen route, as the wide sea between Greenland and 
Novaya Zemlya is called, and the Smith Sound route, the 
route through the winding passages that lie between 
Greenland and the American continent. Mr. Markham, 
in considerable detail, recounts the various expeditions 
which, from the days of Barentz down to our own time, 
have charged the barrier that hems the Pole between 
the east coast of Greenland and Novaya Zemlya. He 
states with perfect fairness and with all necessary fulness 
the progress made by each expedition, and the invariable 
result, so far as the attempt to approach the Pole is con¬ 
cerned, has been failure. The highest latitude attained 
by this route was that reached by the well-equipped sledge 
expedition of Parry in 1827, 82* 45' N, ; but the diffi¬ 
culties which the expedition had to encounter were so 
stupendous as, when combined with what is known of the 
conditions which influence the movements of the pack in 
this direction, to utterly forbid any hope of attaining the 
desired goal by the Spitzbergen route. The inevitable 
conclusion to be derived from the many fruitless attempts 
which have hitherto been made by this route is, "that 
by the Spitzbergen route, in a bad season, nothing what¬ 
ever can be done ; and in a favourable season a steamer 
may possibly press one or two, or even more degrees 
farther north than has hitherto been reached, and obtain 
some valuable deep-sea soundings and temperatures, but 
no other scientific results in the absence of land. The 
Spitzbergen route cannot be recommended, because there 
is no sure prospect of exploring an extensive unknown 
area, and because no valuable results in geology, botany, 
ethnology, or geodesy could be obtained under any circum¬ 
stances." On this point Arctic authorities are all but 
unanimous, as they are also on the point that by 
the Smith Sound route a well-equipped Government 
expedition, if sent out next spring, would be almost cer¬ 
tain to return within three years with the mystery of the 
" Polynia * cleared up, and with results in nearly all de¬ 
partments of Science not only invaluable from a purely 
scientific point of view, but of the highest practical 
importance. The very last attempt that has been made 
by the Smith Sound route seems to ua to prove trium¬ 
phantly that it would at present be folly to attempt to 
reach the pole by any other route, and that if the meagrely 
equipped and badly disciplined Polaris exped ition accom¬ 
plished so much in a very few days, an expedition such as 
Government will, we hope, foci bound to send out, will 
be sure to accomplish the remaining 400 or 500, miles 
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that lie between Hall's farthest north point and the 
Pole. 

True, there are a few unhealthy croakers, as there 
always have been, and will be, we fear, for many genera¬ 
tions to come, who ask What is the good of incurring so 
much danger and expense, for the mere gratification of 
curiosity, or, at best, to satisfy the wishes of a few men of 
science ? But we feel confident that the great body of the 
English people will ask no such questions, but would hail 
with enthusiasm the decision of the Government to crown 
the glory which England has hitherto gained in Arctic 
exploration by sending out one more expedition whose 
task it would be to return with the long-sought-for secret 
in its keeping. It is beginning to dawn upon the ordinary 
English mind that, after all, the apparently unpractical 
researches of scientific men are frequently pregnant with 
results of the most important practical bearing on the 
welfare of the country and the race. 

As for the element of danger, Mr. Markham convincingly 
shows by unimpeachable statistics, that the loss of men by 
the Smith Sound route, from causes connected with the cli¬ 
mate and the peculiarities of the service, is almost incredibly 
small. One of the most distinguished medical officers 
who has served in the Arctic regions declares, that " of 
all seas visited by men-of-war the Arctic have proved the 
most healthy. . . . The risk by climate and disease which 
is run in a voyage to the Arctic seas—such as a Royal 
Expedition necessitates—is not greater than that which a 
ship like the Challenger will incur in her voyage of dis¬ 
covery/ The dangers, or rather difficulties, which have to 
be faced arc only such as brave men arc eager to con¬ 
front, and the service is one which our naval officers and 
men glory in in time of peace, and is certainly an infinitely 
better use to put them to than to keep them idling 
at home or on foreign stations. As to the question 
of expanse, the article in a recent number will show 
that the less said by Government on this score the 
better. 

All these and many other points in connection 
with Arctic exploration will be found fully and 
dearly discussed in Mr. Markham’s volume, in which 
the invaluable results, scientific and practical, in 
nearly all departments of Science to be obtained from 
a Government Expedition are set forth with great 
fulness, clearness, and force. The volume concludes 
with an account of the interview that, took place last year 
between the Arctic deputation an<f Mr. Lowe, the re¬ 
sult of which was such as to give good grounds for ex¬ 
pecting that this year Government wiU feel bound to 
organise an adequate expedition to leave our shores 
next spring to find its way to the Pole by the Smith Sound 
route. 

The numerous maps by which the volume is illustrated 
ate beautifully drawn, and are of the greatest assistance 
in enabling the reader to understand the interesting story 
of Arctic discovery so well told by Mr.' Markham. As a 
mere story the work is a masterly one; and if anyone 
wants to know within short space what has already been 
done in the discovery of the Arctic regions, what still re¬ 
mains to be done, and what results are to be expected 
from further exploration, he could not do better than 
ead Mr. Markham's "Threshold of the Unknown 
Region/ 


OUR BOOK SHELF 

Annual Record of Science and Industry for 1872 ; edited 
by Spencer F. Baird, with the assistance of eminent 
men of Science. (New York : Harper and Brothers* 
i873-) 

The praise which we were able to bestow on the first of 
Prof. Baird’s Annual Records, that for 1871, can be folly 
repeated with regard to its successor. The only method 
of " reviewing ” a work of this kind, is to refer in general 
terms to its scope, and to the degree to which the com¬ 
piler appears to have fulfilled the promises of his pro* 
gramme. On these points we can speak in the most 
favourable terms. As far as a cursory glance through 
the pages of the volume enables us to speak, we believe 
that purchasers of the book will find it a most useful 
addition to their library shelves. The paragraphs refer 
to the most noteworthy additions to scientific knowledge 
or observation made during the year, and have been com¬ 
piled with commendable terseness and perspicuity from 
a large range of English, American, and Continental 
sources. A carefully raisonne table of contents, and an 
alphabetical index, will enable the student to turn with¬ 
out difficulty to any desired subject. Although absolute 
freedom from errors, typical and otherwise, can hardly 
be expected in a work with so large a scope, the 
American “ Record}” contrasts most favourably in this 
respect with some similar volumes published in this 
country. We do not know where to find a more com¬ 
plete record of the science of the year ; and we shall hope 
to see a long series of these useful volumes. 

The Borderland of Science , By Richard A. Proctor. 

(London : Smith, Elder, and Co. 1873.) 

These Essays are reprinted from the Cornhill Maga¬ 
zine, The titles are as follows :—“ The Herschels and 
the Star-Depths ; M " A Voyage to the Sun ; ” " A Voyage 
to the Ringed Planet;” "A Giant Planet;” "Life In 
Mars ; ” "A Whewcllitc Essay on the Planet Mars; ” 

" Meteors—Seed-bearing, and otherwise;” "A Recent 
Star-shower, and Star-showers generally ; ” " News from 
the Moon " Earthquakes ; ” "The Antarctic Regions 
"A Few Words about Coal;” "Notes on Flying and 
Flying-Machines ;” " Gambling Superstitions " Coin¬ 
cidences and Superstitions ; ” u N otes on Ghosts and 
Goblins.” 

Sommario ddle Leziotii di Fisica, date dal Professore 
Enrico Dal Pozzodi Mombello, nclla Libera Universita 
di Perugia. (Foligno: Pietro Spariglia, 1873.) 

Ganot’s Treatise on Physics has been translated into 
Italian and is no doubt largely used in the country ; also 
in 1870 Prof. Cantoni, of Milan, published a course of 
Physical Lectures. The work before us by Prof. Dal 
Pozzo is to some extent based upon that of Cantoni; it is 
a summary of two courses of lectures delivered in the free 
University of Perugia. Tho*University (founded in 1302$) 
is one of the oldest in Europe, and possesses a good 
library, botanical gardens, and mineralogical collections. 
We cannot at this moment call to mind any scientific 
associations connected with the place, as with Fisa. 
Bologna, and Pavia. The town itself has been mentioned 
any tune for two and twenty centuries, and it is a noted 
school of music. 

We can scarcely judge of the science of Perugia from 
the wrk before us. The students must be very clear¬ 
headed men if they can follow Prof. Pozzo’s arrangement. 

It is certainly most novel. It may have its advantages; 
He begins cleverly enough with an account of the 
Energy of the Universe,” embracing some general pro 
perties of bodies, actual and potential energy, conserva¬ 
tion and dissipation of energy. The author uses the 
terms forza attiva and forsa di positions, in place"-df 
our more usual terms. We are glad to mb hhnsc- •: 
quainted with the works of Thomson* Balfour 
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md Rankine, The lecture on Energy is followed by one 
on the Dynamical Theory; which embraces to some 
extent the relations of different forces, and the M varied 
modality 99 of chemical, thermical, and electrical action. 
The next lecture relates to Molecular Dynamics. Then 
in succession Electromotive force produced by Chemi¬ 
cal Action, by Heat, by mechanical means, and by Induc¬ 
tion. Mutual action of Currents and Magnets, Terrestrial 
Magnetism ? Polar Aurorae ; Atmospheric Electricity; 
Diamagnetism ; RhumkorflPs Coil; Winds; Marine Cur¬ 
rents j the Sun ; the Doctrine of La Place ; the Doctrine 
of Lyell; Thermogenesis; Atmolysis and Osmosis ; 
Capillarity ; the Doctrine of Mayer. The second course 
treats of electricity, undulations, sonority, musical timbre, 
echoes, photometry, dispersion and the spectroscope, 
chromatism, vision, luminous undulations, diffraction, 
polarisation, radiant heat, action of electricity on 
organic bodies, the muscular current, electrical nervous 
phenomena, electrical fishes. 

The arrangement is really wonderful. What can 
possibly warrant the following order for lectures 
magnetism, Rhumkorffs coil, winds, marine currents; or 
again—therm ogenesis, atmolysis, capillarity? One 
lecture ends with “ Che cosi mirabilmente si svolgono 
dair evoluzione Darwinians ; ” and the next commences 
(< E impossible proseguire un corso di Fisica e piu ancora 
quclla parte, che tratta dellc azioni senza prima definire 
le parole, atomo, molecular The Prof. Pozzo can scarcely 
be expected to lecture on all science: to pass from the 
sun to an atom, from Darwinism to electjo-dynamics, 
from geology to elliptical polarisation. If he is, the 
system is a bad one, and his students may get a 
smattering of many things, and know nothing well. 
Mechanical philosophy seems to be almost ignored. The 
book is devoid of mathematics, and without woodcuts; and 
we imagine the youth of Perugia must yawn over it; and, 
if the lectures are as dry as tlie book, spend much of the 
time which ought to be given to physics in saying 
felicissima notte" to each other. G. F. R. 


LETTERS TO THE EDITOR 

\Thc Editor does not hold hint self responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications, ] 

Proposed Alterations in the Medical Curriculum 
The remarks made in your number of December 18 by my 
friend Prof. Balfour are founded on the mistake he has made in 
supposing that it is proposed to abolish the regulation requiring 
attendance on the courses of lectures on Botany and Zoology. 
There is no question raised between mere examining b. aids and 
teaching institutions, between compulsory and optional ntiemlance 
<m professors 1 lectures. It is simply that the candidate for medical 
degrees be allowed to take the examination in Zoology and 
Botany earlier than is at present permitted. At present the 
examination in these subjects in Edinburgh University is fixed 
by ordinance at the end of the second of the four years of me¬ 
dical study, and in this University, while the Botany comes at 
that time, the Zoology is actually not till the end of the third 
year, so that our case is even worse than that of Edinburgh. 
Prof. Balfour says, M The student might be encouraged to take 
his science examination at an early period of his curriculum, tay 
at the end of his first year of study. * That is exactly the result 
practically aimed at here, and 1 am quite at one with him on the 
subject. But why prevent the student from taking the exami¬ 
nation in Botany and Zoology before entering .on his* medical 
curriculum proper, if he has attended the professor's class and is 
ready for It? Very few would at present do so, as it would 
$inp ly a preliminary year of attendance at the Universities to 
obtain the courses of Zoology and Botany. But is it not a very 
desirable thing, from every point of view, to encourage this? 
Be far from lowering the standard in these subjects, or pro¬ 
moting cramming, it would do exactly the reverse, It would 
—*■ ) real study to take the place of the cramming which is 
mb when these tnhjects are left over to be mixed dp with 
faf^iesproper. 
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For some time there has been a strong feeling here that the 
examination in Zoology and Botany should take place not later 
than the end of the first year, and the Lord elector of our 
University in taking this matter up, instead of tinkering as 
to particular dates, has announced the sound general principle 
that the student should be encouraged to take the subjects 
of Botany and Zoology before beginning his medical curri* 
culum proper, with the view both of promoting a mote 
real study of these sciences, and of clearing the subsequent 
medical curriculum for a more real study of the subjects which 
belong to it. I see nothing in the resolutions which our dis¬ 
tinguished Lord Rector has laid before the University Court 
either suggesting or implying abolition of compulsory attendance 
on the professors' courses of Zoology and Botany, and Prof. 
Balfour might well have taken it for panted that the mere fact 
of the proposal emanating from Prof, Huxley is security enough 
that the object could not possibly be to lower the position of the 
natural sciences or to promote cramming instead of real study. 
Our Lord Rector has as yet only intimated his resolutions, but 
when the oiacic speaks we shall no doubt hear such good reasons 
for them that even so enthusiastic a botanist as Prof. Balfour will 
have his alarm turned into joy. 

Will any of those who are so strong on the point of compulsory 
attendance on courses of Zoology and Botany tell us why they do 
not say a word for Natural Philosophy? Including such subjects 
as heat, light, electricity, hydrostatics, pneumatics, optics, acous¬ 
tics, it is surely of more importance than either of the other two, 
whether regarded educationally or in its bearing on modern 
medicine. Vet in the Scotch Universities there is no compulsion 
to attend a course of lectures on Natural Philosophy, and it is 
relegated to the preliminary examination in general education. 
The day is past for laying on additional compulsory courses of 
lectures, but it is surely not too much to say that the student 
might be allowed to profess and be txa mined in Natural Philo¬ 
sophy instead of one of the other two. 

Aberdeen University, Dec. 20 John Strothers 

The Distribution of Volcanoes 

Some of the correspondence in your paper has latterly been so 
caustic, that timid people may be pardoned for shrinking from 
writing letters which bring down upon them the hammers ot 
scorn and contempt 1 o vigorously. 

Notwithstanding this, the discussion between Mr. Mallet and 
Dr. Forbes about volcanoes tempts me to write to you on a side 
issue of that controversy in which I have been interested for some 
time. What I have to say may not be new, although I believe 
it to be so. At all events it is not commented upon in the books 
accessible to me. I will premise that, caring little for laurels of any 
kind but a good deal for instruction, that if it be discovered that 
what I say is stale and old, I hope I may be treated as an ignorant 
scholar, willing to learn, and not as a rival to be crashed, and 
further, that my results having been obtained independently, they 
support and make more sure the position of my predecessors. 

You were good enough, some months ago, to print some 
letters of mine on the current elevation of the circumpolar regions 
of the earth. I have since accumulated much new matter on 
this subject, which will be shortly published in part in the 
Journal of the Geographical Society. The general result oi my 
inquiry is, that all the large land surfaces of the earth, the large 
continental and insular surfaces, are more or less in process of 
gradual or rapid elevation. Tht re are a few small areas of de¬ 
pression on the outskirts and borders of the great land-masses, 
but these are very local and unimportant And with this slight 
exception the continents of North and South America, Asia, 
Europe, Africa, and Australia, are all more or less rising. Thi* 
rise of the land-surfaces necessitates a corresponding sinking, 
either an absolute or a relative sinking, in the surfaces 
covered with water. It is comparatively easy to test where a 
laud surface is gradually protruding from the water. It 
is not such a simple matter always to know whether 
this rise is relative or absolute, for the same effect may be 
produced by the sinking of the sea-floor as by the actual 
ridng of the land. One thing only we know, that when our 
measure is water, there must be a corresponding sinking either 
relative or absolute where there U a rising elsewhere. Direct 
evidence of the sinking of the sea-bottom U not very easy to find, 
but such does exist. Students are familiar with the facts col¬ 
lected by Daxtvin and others, showing from the growth of coral 
islands, &c., that the Pacific is an area of depression ; other 
evidence consist* in the disappearance <tf well-known thq 
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vigias of xuivigators in different parts of the greater oceans. 
From this and other evidence, I am very we}l satisfied that not 
only the Pacific, but also the North and South Atlantic and the 
Indian Oceans, ore areas of depression. 

Having thus roughly mapped out the world, it becomes an in¬ 
teresting problem to correlate the distribution of volcanoes with 
that of the rising and sinking land. If the older theory of vol¬ 
canoes be the true one, that they are the direct results Of the 
eruptive forces of the interior of the earth, we ought surely to 
meet with them in profusion in those large areas where we know 
the earth to be relatively rising, where in fact the eruptive force 
of which volcanoes are the supposed violent proofs is concen¬ 
trated, Is this so ? On the contrary ; and it is this that forms the 
burden of my present letter. The fact is that we shall search in 
vain among the large areas of upheaval except along their boun¬ 
daries and fringes for any active volcanoes. Take the northern 
circumpolar region, the most typical area of rising land in the 
world, and there is absolutely no volcano in it The Iceland 
volcanoes and Jan Mayen happen to be outside the area of up¬ 
heaval, and in a part of the Atlantic which is notoriously sinking. 
North America, another large area of rising land, is similarly j 
bare of volcanoes. So is South America, save on the very verge 
of the Pacific, and that part of the Pacific which 1 believe to be 
sinking most rapidly. Australia is probably now rising faster 
than any area in the world save Spitzbergen, and there we have 
no volcanoes. Europe is similarly free except in that part of it 
which is sinking, namely, the Mediterranean border. Lastly, 
there is the vast continent of Asia, a large part of whose northern 
surface teems, from all the evidence we can collect, to have been 
quite recently under water and to be still rising. About Asia I 
wish to enlarge somewhat. 

It was one of the peculiar fancies of Alexander Humboldt, 
the great authority on the Physical Geography of Asia, that 
there was a large active volcanic region in the Altai Mountains, 
&c., and he brought together a great deal of plausible matter to 
support this view. 

As this volcanic region would be in the midst of one of the 
largest areas of elevation on the earth’s surface, it would conflict 
materially with the evidence elsewhere and with the theory of I 
the distribution of volcanoes for which I am arguing. Luckily 
for me it has been recently shown, so far as the negative results 
of those who have been to find Humboldt's volcanoes and have 
not found them, goes, that is, so far as the only scientific wit¬ 
nesses who have surveyed the region may be allowed to dogma¬ 
tise, that Humboldt was entirely mistaken. I will quote the 
accounts of the Russian surveyors as they have been translated 
for the Geographical Society. 

“ It now remained for me/" says Semenof, “ to prove by actual 
observation the existence or otherwise of volcanic phenomena in 
Djungaria and in the Celestial Mountains, to which Humboldt in 
hia works so often alludes. 1 started on my journey, firmly per¬ 
suaded that I should find the conjectured volcanoes, or at all 
events some volcanic forms, and sought diligently (as Schrenck 
did on Lake Ala-kul) to establish the correctness of Humboldt’s 
surmises with respect to the existence of volcanic phenomena in 
Central Asia, by which confirmation I knew a traveller would 
gain greater credit than by any incomplete refutation of the sup¬ 
position, 1 was even aware that Humboldt was rather dis¬ 
pleased with the researches of Schrenck, who clearly showed 
that the island of Aral-Ttibe on Lake Ala-kul was not of volcanic 
origin. The opinions entertained by Humboldt on the subject of 
the existence of volcanoes in Djungaria were favourite ones with 
him, and I regret that I was not able to confirm his cherished 
theory. KttUok Peak, another of Humboldt’s mistaken volcanoes, 
was found to have no volcanic origin whatever. The hot 
springs and the non-congelation of Lake Issyk-kul were not 
accompanied by any volcanic forms in the Tian Shan; and 
furthermore, all the native accounts of phenomena which from { 
their description might be supposed to be volcanic proved un« ] 
founded, and were at once disposed of on my examination of the 
localities where they were declared to occur. The result, there- 
fore, of my researches on this point was that I became convinced j 
of the complete absence of volcanoes, typical volcanic pheno- ] 
mcna, or even volcanic forms, throughout the Celestial Moun¬ 
tains. It is true that there existed in Djungaria at one period 
some Holfatara, or smoking apertures, from which there was a 
discharge and deposit of sulphur, and that some of these fissures, 
out of which the Chinese obtain sulphur, emit smoke even at the 
present day. But a careful inspection of one of the extinguished 
pits satisfied me that, at all events in that case, there was no vel- 
Oarno affinity* In rise neighbourhood of the pits discovered by 


me in the Kater Mountains and fa the ill Valley, I could trace 
no volcanic forms. . . . The whole process of the formation of 
sulphur can then in my opinion be reasonably explained by the 
combustion of some coal seams in this basin, which would at 
once set at rest the question of supposed volcanic agency* j . 
7 'he observation of a single portion of the Tian Shan visited by 
me cannot serve as positive evidence of the absence of volcanoes 
and volcanic forms in other parts of this mountain chain. My 
conclusions on this question generally have already been made 
public in the letter referred to, but 1 must likewise observe in 
addition that all Asiatic accounts of phenomena which might be 
volcanic in appearance should be treated by men of science with 
great circumspection, as many of these accounts have already 
proved fallacious. 1 would here also remark that the impression 
produced on me personally by Djungaria and the Han Shan 
leaves great doubts in my mind as to the existence of volcanoes 
in this part of Asia; and as 1 am the only traveller who has 
visited the Tian Shan, I cannot accept the belief in their exist¬ 
ence as an axiom requiring no proof or confirmation. My con¬ 
clusion on this point, though only negative, is one of the most 
important results of my journey.” {“ Djungaria and the Celestial 
Mountains,” by P. P. Semenof, Journal of the Royal Geographical 
Society, 35-213 ) Again, I will quote a later traveller, Mr. Sever- 
kof. lie says—'“ There are no volcanic formations in the western 
portions of theTian Shan which I surveyed. From eastern sources, 
Humboldt refers to evidences of volcanic action farther south 
in the Ak-tan, but even these are doubtful. Fire may be pro¬ 
duced in the mountains even by the ignition of the scams of coal 
as well as of the carburetted hydrogen gas filling the caverns of 
the seams. This conjecture is supported by the circumstance 
that Messrs. Bagaslouski and Lehmann discovered, on their jour¬ 
ney to Bockhara, a burning seam of coal in the mountains of the 
upper Zaraphan, a little to the south of the,Ak-tan. Speaking 
generally ol volcanic action in the Xian Shan and the surround¬ 
ing regions, the geological surveys hitherto made from Khan- 
teogir (east of Issyk-kul, near the sources of the Tonta, Djerga- 
ian, Tekes, and fcegen) to the extreme western limits of Qie 
system, have given only negative results. To the east of Khan- 
tengir there arc again seams of coal—for instance, at Kuldja, 
and perhaps also at Urumchi—the ignition of which is quite 
sufficient to create explosive gases, whether the seams of coal 
were ignited at Urumchi by volcanic agency, or accidentally at 
their denudations, is a question that cannot be settled without 
close observation. It can only be said that the demonstrations 
in favour of volcanic action adduced by Humboldt are not suffi¬ 
cient proof of the volcanic origin of the Tian Shan, excepting 
only as regards the lava which, according to Chinese records, 
flowed from the Peshan mountain during the 6th century. But 
a single crater—even if the fact of its existence In an extensive 
mountain system extending, as the Tian Shan does, for 3,000 
versts, can be proved—does not make the whole of the range 
volcanic. (Severkofs ‘‘Journey to the western portion of the 
Tian Shan,” Royal Geographical Journal, 40, 395-6.) 

This evidence, to my mind, completely refutes Humboldt, 
and makes it very clear that liis volcanic region Is non-existent 
With the disappearance of this, disappears the only exception I 
know to the rale that volcanoes, instead of being found chiefly 
on areas of elevation, are invariably found in areas of depres¬ 
sion, or on or close to the boundary lines which separate them 
from the areas of elevation. The meaning of this lesson, as I 
read it, I will reserve for another letter, 

In conclusion, I wish to thank one of your correspondents In 
Tasmania for the fact he communicated to you about the rise of 
that island. I shall be very grateful to anyone who will Send 
me other facts about areas of upheaval and subsidence, and their 
communications shall be cheerfully acknowledged when I publish 
them. ■ ■ -vV ,!f bb ;■ 

Derby House, Eccles 


Spectra of Shooting Stare 

lx may interest [observers of shooliug stars who attempt to 
obtain views of their spectra by the use of suitably adapted 
meteor-spectroscopes to indicate a peculiarity which seems to 
distinguish the larger meteors of the December star-showdr, 
radiating annually from the direction of a point near 0 Good* 
norum on the nights of the toth, mb, and nth of Dumber/ 
Two such small bolides of tbit stream whidh appoared to taje on 

December 1864, and on Thursday nftii Hit ‘ . 

were characterised by a beautiful pale-green colour,; 
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tbt thallium fiame In parity of tint, but perhaps of a slightly 
pafor or lighter hue, and it remained uniform like the brightness 
of these meteors as long as they remained in sight, strongly 
gmjgesting that either copper, barium, thallium, silver, or some 
other element giving, in some of its combinations, an intensely 
green spectrum, was undergoing vivid ignition in their dame. 
As each of these bright meteors presented a sensibly round disc 
(the first several times brighter, and the second a little brighter 
than the planet Jupiter), without visible sparks or train ot any 
other colour than that of the head which could give rise to the 
green colour by the effect of contrast, and yet the green hue was 
much more distinct than I have noticed in any other meteors, not 
omitting some bright ones accompanied by very ruddy streaks 
in the principal displays of November 14, it appears to be a 
distinguishing feature of the brighter meteors of the annual star- 
shower of December, to which ft would be very useful on occa¬ 
sions of its future return to direct particular attention. The 
meteors of this star*shower are, however, seldom of very con¬ 
siderable brightness, and the occurrence of one such during its 
recent appearance not improbably marked its return during the 
present year with somewhat more than ordinary intensity. The 
meteor was simultaneously observed at Glasgow and at New¬ 
castle upon l yne, and its apparent paths among the constellations 
at those places, directed from the usual radiant point in Gemini, 
with the duration of its flight, will enable the real height and the 
speed of motion of one of the principal meteors of the shower 
to be pretty exactly ascertained. 

During many hours of repeated observations under the most 
favourable conditions of the sky on the nights between the 
23rd and the 30th ulu, and again on the 5th of this month, when j 
observers for the return of the shower ot meteors belonging to I 
Biela*s comet were on the watch for its appearance at diffcient 1 
places in England, Scotland and Ireland, the reports of their I 
observations which have hitherto been communicated to the j 
Luminous Meteor Committee of the British Association have been 
• entirely negative, scarcely a single meteor of the few which were 
observed being recognised as belonging to the well-known radiant- 
point of the shower, which was so conspicuous last year in 
Andromeda. At various times during the night of the j 
ayth of November itself, when the sky was generally clear, no ‘ 
meteors of this desetiption were visible, and their absence on all j 
the other nights when the state ot the sky permitted a watch to 
be kept for them scarcely leaves any reasonable grounds for the ! 
supposition that even a comparatively insignificant return of last j 
year’s meteor-showers of the 24th and 27th of November has i 
this year been visible in England on the same or on any very i 
nearly adjacent dates. A. S. HiiK.iCJ/fci. ! 

Neweaatle-on-Tyne j 

Meteor Shower j 

From the reported weather in England it seems improbable ! 
that the Geminul meteor shower was well observed in England, j 
and as the return was rather above the average a few particulars 1 
of what was seen here may at least be interesting. ( 

The nights of the 10th and nth, when the watch was kept, 
were exceedingly clear. Except for a quarter of an hour at the 
commencement of the first watch there was only one observer, ; 
then there were two. The position taken was a window, N.K., ! 

whence all was visible from about 3 0 from the zenith to the hills 

opposite (perhaps 10° or 15°), behind which only one meteor disap¬ 
peared, whilst only one was noticed whose course was part hidden 
by the roof. The average per hour on the 1J hours* watch on 
the 10th must have been about 38, and on the 2 hours’ watch on 
the nth, 60. But the rate in the second hour was much in ex- 
cess of the first ; taking the two thus the result is, from 10-11, 
from n~i* about 8 $ ItuiU probability tbs rate would 
m j ii \mt\h hr iff fit 1 tin mmm 1mu\ hsvitir ^ 

rather bekvw the average, but as 

tabulated It was as Mows 

Bright as Jupiter t i 

„ Sirius 2 

>, 1 magn. * 9 

it 2 »» x 7 

it 3 »t 

i» 4 tt 2 3 

t» 5 it 3 

A comp&rifoa with the radiant points in Mr. R. P. Grey’s list 

over at least kw. 


and that two of these are ones not included by him. Of these 
one seems pretty certainly fixed about R.A. 57° N.8 6°, and to 
this I have assigned 14 on the two nights. The other is more 
doubtful, two nearly parallel meteors appeared on the 10th, op¬ 
posite in direction to the others ; their point may be a boat R.A. 
27S 9 N.S. 6o°. 

An apparent discrepancy in the total seen and the tabulated 
numbers is explained by the fact that some meteors were not well 
enough seen to be entered. But on the regular watch of the 
nth I had the unusual success of entering every one seen, in 
consequence I believe of the position I had assumed, i.<r. seeing 
less than half the heavens and lying on my back. Several 
cases ol almost, or perfectly, simultaneous meteors appeared, but 
of these only 4 pairs were from the same radiant. 

J. Edmund Clark 

Heidelberg, Dec. 16 


THE LATE PROFESSOR DE LA RIVE 

S WITZERLAND has in one month been shorn of two 
of her most distinguished ornaments. De La Rive 
and Agassiz have died within a fortnight of each other, 
and the “Acaddmie des Sciences” has thus been de¬ 
prived in the same month of a fourth of its Foreign Asso¬ 
ciates. Agassiz will no doubt find, both in Switzerland 
and America, more than one pen competent to describe 
his labours in the field of science ; but a few lines on the 
life and researches of de la Rive are due to this distin¬ 
guished philosopher, and will be read with interest in 
this country, which he has often visited, and in which he 
had many friends. 

Born at Geneva in 1801, of an old family closely con¬ 
nected with Cavour, Auguste de la Rive inherited from 
his father the love of science in general, and more espe¬ 
cially of electricity. After going through the usual 
course of studies with brilliant success, he was, at the 
early age of twenty-two, called to the Chair of Natural 
Philosophy in the Academy of Geneva, and took his scat 
amongst the distinguished men of that city. 

Although de la Rive devoted his time principally to 
the study of the different branches of electricity and 
their numerous applications, his acquirements were not 
limited to that department of science. During the 
earlier part of his career the subject of specific heat, 
more particularly applied to gases, and a series of experi¬ 
ments on the temperature of the crust of the earth, were 
published by him conjointly with a friend and colleague. 
But electricity remained his favourite study to the end of 
his life. 'The treatise he published between the years 
1853 and 1858, in three large octavo volumes on the 
subject of electricity, translated into English by Mr, 
C. Walker, F,R,S., and the numerous original articles 
which appeared in the well-known monthly journal, Les 
Archives d' Electricity for many years under the direction 
of de la Rive, afford ample proof of the extent of his 
information on all subjects connected with his favourite 
pursuit. His original memoirs on electro-dynamics, mag¬ 
netism, the connection of magnetism with electricity, 
the nature of the voltaic arc,^and on the propa^t io n of 

Correspondent of almost every scien¬ 
tific body in Europe. In 1840 he was named Cor¬ 
respondent of the French Acaddmie des Sciences j in 
1846, Foreign Member of the Royal Society, and finally In 
1864 he was elected Foreign Associate of the Acadtfmie 
des Sciences, the highest honour to which a man of 
science can aspire. 

It was de la Rive who first conceived the idea of 
applying the force of electricity, through the moans of 
alkaline solutions, to the gilding of silver and beast, and 
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fee thus laid down the groundwork of the principle fey which 
thanks to the practical improvements introduced soon 
after by Messrs. Elkington and Ruols, electric gilding 
has gradually superseded the deleterious process of gild¬ 
ing by mercury. It was on this occasion that the grand 
pnzt of 3,000 fr. was awarded to de la Rive by the French 
Academic des Sciences. 

A long and patient study of the phenomena which ac¬ 
company the aurora borealis, and of their apparent con¬ 
nection, both with the properties exhibited by the flame 
of the Voltaic arc when under the influence of a magnet, 
and with the passage of the electric fluid through ex¬ 
tremely rarefied gases, gradually led de la Rive to a new 
theory on the electric origin of the aurora. His theory 
was illustrated, and to a certain extent rendered plausible, 
by a series of beautiful experiments, reproducing in the 
lecture-room, through artificial means, the varied pheno¬ 
mena which characterise the aurora. These experiments 
were made first at Geneva, and some time after repeated 
at Paris before some of the most distinguished members 
of the French Institute. 

But de la Rive’s acquirements were not limited to 
science. The noble use he made of his fortune, the well- 
known hospitality which rendered his country house near 
Geneva for nearly forty years a centre of attraction to the 
most distinguished scientific and literary society of 
Europe, the high tone of his character, and the 
many services he rendered his country, more parti¬ 
cularly when called upon in i860 to use the influ¬ 
ence of his name and position in obtaining from the 
English Government an effectual support for Switzerland 
against the threatened danger of French aggression, have 
secured to his memory a popularity which will long sur¬ 
vive him. 


VIVISECTION 

'T'HE advance of culture has brought with it an in- 
creased tenderness, and a more solicitous regard for 
the feelings of others, a regard extending slowly but 
surely to the feelings of animals also. It is to Science 
that this advance is mainly due. Only by gaining clear 
conceptions of natural sequences can men be brought to 
repress their native tendency to inflict pain as an exertion of 
power, or to feel ashamed of their thoughtless indifference 
when they sec pain inflicted by others. It is demon¬ 
strable that Ignorance has ever been the most potent ally 
of Cruelty—on the small scale of boys torturing animals, 
and on the large scale of priests torturing heretics. The 
boy can only be made to feel that his act is vicious by 
having a vivid imagination of the fact that the animal 
organism is constructed like his own, and that the animal 
suffers as he suffers. The holy inquisitor, or enthroned 
persecutor, can only be made to see that his attempt to 
combat heresy by an auto~da~fl> is flagrantly at variance 
with all psychological experience. If the vast cruelties of 
persecuting “ fanatics ” have become intolerable in mo¬ 
dern society, it is assuredly from no dogmatic teaching, 
no insistence on charity and love, but wholly from a 
moral enlightenment coming with a larger and more 
accurate understanding of natural sequences. 

Not only has Science been a great agent in evolving 
the sympathies, and creating the intense desire to avoid 
giving pain, it has also created the means of alleviating 
|«un. Is not the whole skill of the surgeon and the phy¬ 
sician devoted to this end ? How comes it, then, that 
physiologists who have to supply the surgeon and phy¬ 
sician with accurate data, which they can only reach 
through Experiment, arc supposed to be less sympathetic, 
less careful of the feelings of animals, than other men ? 
A candid person would at once admit that this was not 
so; would admit that physiologists are quite as unwilling 
to inflict unnecessary pain as men of other classes* But 


because Vivisection is one of the branches of physio* 
logical Experiment, and because when the details of 
such vivisections are reported, the public reading 
these, and wholly unacquainted both with the piip- 
pose and the procedure, is shocked at what seems 
needless cruelty, a cry of indignation naturally escapes, 
and the experimenter is regarded as indifferent to the 
sufferings of animals. 

Every thinking man will admit that the feeling which 
prompts this indignant cry is highly laudable, and every 
man who understands the real case will declare that this 
feeling is misguided by ignorance. For what is the fact? 
The fact is, that in the vast majority of experiments no 
pain is inflicted, the operations that are painful being per¬ 
formed under chloroform, and thus the animal which has 
undergone an operation which would have killed it, had it 
not been insensible, awakens from the coma and begins 
tranquilly eating the food before it, as if nothing but a 
sleep had gone before ! In some cases, indeed, pain is 
unavoidable ; in some it is part of the phenomenon inves¬ 
tigated. But this procedure is not chosen in wantonness, 
or the thoughtlessness of cruelty. The operation is justi¬ 
fied by its purpose. If the tender surgeon inflicts pain, it 
is to save pain ; if the physiologist inflicts pain, it is to 
widen knowledge, and thus alleviate pain on a wide scale. 
This is very different from the pain inflicted for the sake 
of sport; very different from the measureless misery of 
wars, inflicted to gratify national vanity or commercial 
greed. The physiologist does not inflict pain for his 
own pleasure; he overcomes his repugnance to it, 
as he overcomes his repugnance to the sights of the 
amphitheatre and hospital, nerved by a sense of ul¬ 
terior good. 

Here we meet the question raised by “ X., w whether man 
is justified in inflicting pain on animals to secure the good 
of fellow-men ? I unhesitatingly answer, Yes. It is quite 
certain that man does assume and assert supremacy, eat¬ 
ing, subduing, and exterminating animals, according to 
his needs ; and I would ask whether human life would be 
practicable on this globe on other conditions ? Why, 
there is seldom a spade thrust into the earth that does not 
cut some worm into writhing halves. If this be excused 
as a painful necessity, then also must vivisection be ex¬ 
cused as a painful necessity ; if the one is necessary to 
food, the other is necessary to knowledge. The physio¬ 
logist is the judge of the necessity; on him rests the 
responsibility. 

And now a word on the particular experiments which 
called forth X.'s protest. Obviously, since testing sensi¬ 
bility was the very purpose in view, Prof. Goltz, Prof. 
Foster, and myself were forced either to forego the inquiry, 
or to inflict more or less pain, and (if need were) excessive 
pain. Perhaps X. will say that such an inquiry ought not 
to have been pursued at such a cost. We thought other¬ 
wise. The point cannot be argued now; but I would 
illustrate what has been just said, by informing X. that 
even here anaesthetics were used where they couJtd be 
used—when I removed the skin from the legs or the body 
of the frogs, or took out their brains, the animals were 
wholly insensible ; and dreadful as it may seem to read 
of their limbs being pricked, and burned, we are assured 
that no pain whatever, not even the feeling of contact, was 
felt by the frogs. 

In conclusion, I would urge upon the opponents of Vivi¬ 
section, that it would be but fair to credit physiologists 
with the same repugnance to the infliction of pain as 
animates all enlightened classes; and to consider that if 
the repugnance is overcome in the pursuit of physio¬ 
logical knowledge, it does not the less exist, nor the less 
guide their conduct in other cases. For myself, 1 may fee 
permitted to add that so far from acknowledging indmiejv 
enee to the feelings of animals, my sympathies arena* 
usually active in the direction of animnU * and ft wasmt 
inability to witness pain which printed my 
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profession of a surgeon. Nevertheless, I have performed' 
hundreds of experiments; and in the very rare cases 
where great pain was inevitable, the performance has 
been very distressing; but in all cases 1 should vehe¬ 
mently protest against the accusation that it was in- 
difference or cruelty which enabled the experiments fro be 
performed. 

It is but right that I should acknowledge that Prof. 
Foster's communication of December 11 has shown me 
the error of my inteipretation of his hypothesis. 

George Henry Lewes 

I WISH briefly to point out the grounds upon which 
persons who are every bit as tender-hearted and 
as sympathetic with Nature as any ante-vivisectionist 
may claim to be, justify what X. condemns. In 
order that a part of the order of Nature may be ascer¬ 
tained, it is necessary that vivisection be largely 
practised. Those who practise it do so under a sense 
of solemn and even sacred responsibility. To suggest 
the word “ cruelty" in connection with their proceed¬ 
ings is an injustice which only profound ignorance and 
inability to realise the motives of other men can excuse. 
There is no lack of sympathy with the probable sufferings 
of animals experimented upon in the mind of the physio¬ 
logist He suffers with them, and, as I know of one 
eminent experimenter, is sometimes disabled by emotion 
from continuing a research. But the recognition of a 
higher duty than regard to his own transient impulses or 
the brief sufferings of a lower animal usually completely 
controls the experimenter's thought and action, and the 
mutual suffering of both vivisector and vivisected becomes 
a sacrifice offered up on the altar of Science. My con¬ 
viction is that, especially in dealing with such animals as 
the dog, the experimenter is no less constrained to inflict 
suffering at which his feelings revolt, by the presence of a 
noble ulterior motive, than is the surgeon who does not 
flinch from subjecting his brother-man to the certainty of 
the direst pain and the imminent risk of death. 

No one has a right to assume that any other man, still 
less a whole body of men, is so fiendish as to take any 
pleasure in the evidences of an animal's sufferings, or so 
dull as not himself to feel distress when viewing those 
sufferings. If man is willing to suffer this mental pain for 
a high end, may he not exact some contribution from the 
animal world, who after all will benefit as well as he by 
the progress of Science. It is futile to bewail “ the tre¬ 
mendous cost * at which such progress is made. Nature is 
inconceivably costly, if we choose to put things in that 
way, for no progress is made without endless suffering 
and immense destruction. Our very dinner-tables reek 
with the evidences of “ the tremendous costthe pangs 
of slaughtered sheep, the groans of over-worked horses, 
the disfigurement of Nature's sacred face by agriculture— 
by which our corporeal means of progress is attained. 
And are we to be so inconsistent as to refuse to under¬ 
take the very highest occupation of humanity, the ascer¬ 
tainment of the order of Nature, because it adds to this 
“ cost 0 of our existence ? 

The attempt to raise die question of the “ rights » of 
the animal world in this connection seems to me to in¬ 
volve a very large assumption. I am not prepared to 
adroit that animals have any “rights ” in the sense that 
men have them. I could never subject a human being 
to vivisection for the purposes of scientific progress for 
tmtib die same reason that, if starving among the 
Arctic snows, I should feel bound to starve with my 
companion, rather than kill and feed mi him. The recog* 
nftion of the inviolability of one's fellow-man except 
under conditions authorised by the community, is the 
^foundation of human society, and our relations to 
annuals cannot in the remotest degree be assimilated to 
: established between man and roan. 

towards animals, as towards other living 
thtnga,most be determined ta quite 


a different way, and by very different reasons. It is, I 
am inclined to believe, solely the consideration of how 
we ourselves are affected—-whether injuriously or bene¬ 
ficially—by any particular line of conduct towards beings 
other than men, that can be allowed to guide us in 
Such matters. Anything of the nature of cruelty is Ob¬ 
viously thus condemned, and all wanton disrespect to the 
persons of both living and inanimate things, no less so. 

Whilst thus refusing to admit anything like the “ right ” 
claimed by man from man, for lower animals, we are 
not led to regard them with less affection, nor to treat 
them with diminished tenderness. The conviction that 
they are ours with which to do what seems good to us, 
must even increase our disposition to kindly treatment 

Let cases of cruelty, whether from man to man, to 
woman or child, to horse, fox, or dog, rabbit or frog, 
be searched out, exposed, and the perpetrator condemned ; 
but unless such persons as X. are prepared to accuse 
such men as Michael Foster and George Henry 
Lewes of specific acts of cruelty, they arc not justified in 
making physiology the text for heart-rending appeals to a 
public imperfectly acquainted with the facts. 

E. R. L. 


7 HE THIRTY-TON STEAM-HAMMER AT THE 
RO YAL ARSENAL , WOOL I t 7 CH 

OR the past two years a stupendous undertaking has 
been in course of developmental the Royal Arsenal, 
Woolwich, which bids fair to rival in point of solidity and 
grandeur of dimensions the works of ancient Egypt it¬ 
self. We allude to the gigantic steam-hammer which is 
being erected in the gun factories, for the purpose of weld¬ 
ing more swiftly and efficaciously than can possibly be done 
at present the coils of which such massive pieces of ord¬ 
nance as our modern “Woolwich Infants” consist. The first 
phase in this undertaking, viz. the laying of an appropriate 
foundation for the hammer, has now been accomplished, 
and will be the subject of the present paper. The ham¬ 
mer itself, which is still in an unfinished condition, al¬ 
though rapidly approaching completion, will be treated of 
subsequently. It is out of the question, in the compass 
of a brief sketch, to give an adequate idea of all the 
labour and thought that has been expended upon these 
foundations, but an endeavour will be made to condense 
as far as possible the most interesting part of their history 
into a few words. 

The foundations were commenced in a soft, spongy 
soil, which is the substratum upon which all the Arsenal 
has been built. A hundred piles of pine-wood shod with 
iron a foot square each, were driven into the earth so as 
to form an area of thirty feet square; and when the heads 
were sawn off to an even surface, their average length was 
18 feet 4 inches. Concrete was then filled in all round to 
the top of the piles, and three cast-iron plates, weighing 
respectively 30, 55, and 30 tons, were placed upon the 
beads of the piles. But before proceeding further with 
the building up of the foundations, we must describe the 
nature of the castings alluded to. They were all run in 
the foundry of the Royal Gun Factories, and consisted of 
about one-fifth of Calder pig-iron to four-fifths of scrap 
metal containing old broken-up shell, and shot, &c. The 
metal, after being taken from a number of cupolas in 
which it was melted, was collected in huge reservoirs, 
called “sows," and kept in a liquid state during the 
time necessarily occupied in filling the sows by a quantity 
of firewood being piled on top, which of course was 
continually in a state of ignition. This process occupied 
some eight or ten hours. At a given signal the sows were 
tapped, and the iron run out into open sand moulds in 
the floor of the foundry. The removal of these gigantic 
castings to their destination was a matter involving don* 
steerable difficulty. Two sets of worn-out giuMrucka 
were laid down upon either $ide of the road, and planks 
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of African oak, placed longitudinally upon these, thus 
forming a rude railway. Rollers consisting of the un¬ 
worked tubes of guns were then obtained from the gun 
factories, and laid across the planks. A sleigh, composed 
of two massive bars of wrought-iron turned up in front, and 
attached together by baulks of timber, was then placed 
upon the rollers, and surmounted first by the cast-iron plate 
to be carried, then by a movable or revolving crane. The 
sleigh being drawn forwards by a crab-winch and tack¬ 
ling, as the rollers were successively passed over the crane 
lifted up those that were behind, and, swinging round, de* 
posited them in front, presenting a fresh rolling surface 
upon each occasion. Thus the plates were each slowly 
moved from the foundry to the foundation pit. But there 
was another difficulty, As it was necessary to have 
u joggles,” or projections npon the summit of several of 
the plates for the superincumbent ones to rest within, and 


in open castings it was impossible to cast them upon an 
upper surface, the joggles had to be formed upon the lower 
surface, and the plates to be reversed in position after¬ 
wards. This was done by casting trunnions upon the 
edges of the plates, nearer one end than the other, and 
then swinging the plates over the foundation pit by these 
trunnions, until the heavier half descended, drawing back 
the heavier portion by a crab-winch, and finally permitting 
the lighter portion gradually to descend, the trunnion 
supports being withdrawn, and the edge of the plate 
resting on the ground forming a fulcrum. The trunnions 
do not appear in our engraving, but the joggles may be 
seen upon the three upper sets of castings. 

We will now revert to the laying of the foundations. 
Over the whole extent of the lower plates a thin layer 
of rock-elm planks was laid, this being the most inde¬ 
structible kind of wood known, it being necessary to 



Foundations for 30-ton Steam Hammer. 

i t Proposed floor; 2, Present ground line; 3, Single block weighing 98 tons; 4. Two weighing <5 tons each ; 5, Oak stumps on cod with hand: 
Two blocks of 75 tons each ; 7, Oak baulks crossed; 8, Three blocks. 


produce a perfectly even surface for the baulks of timber 
which come next. These were of oak, thirty feet long, 
and a foot square. Upon the baulks of oak rest two 
more plates of cast-iron, twenty-seven feet long, and 
thirteen feet six inches wide, and weighing each seventy- 
five tons. They are connected by huge dove-tails cast 
into the metal itself, as are also the two lower ones, and 
all the other plates which are in the same horizontal plane. 
A liquid called u grouting,” formed of very thin watery con¬ 
crete, is poured in between the joints of the plates so as to 
fillup all interstices, and holes are made in several places 
through the castings, so as to admit of the grouting 
freely percolating everywhere. Upon the two plates 
are more planks of rock-elm, and then a layer of 
oak stumps two feet three inches long, placed upright, and 
surrounded by a band of wrought-iron, six inches wide 
by two inches thick. All the remainder of the foundation 
pit was filled in with concrete as the work gradually pro* 
needed upwards. Upon the oak stumps are two plates* 


weighing each sixty-five tons, and forming a square 
of twenty-four feet. A thin layer of rock-dm planks 
separates them from a huge single casting, twenty-two 
feet square, and weighing very nearly too tons. Wedges 
within the joggles of the 65-ton plates fix firmly the 
single one above, and it in it* turn supports the enor¬ 
mous anvil block weighing 103 tons, over which will come 
the anvil itself, but that is not yet in position. The anvil 
block was cast in a closed mould, which rested upon a 
substtmum of coke and bricks with passages left filled 
with straw for the exit of the gas generated 1 it took, 
nevertheless, six months to cool, and could not,be re¬ 
moved until after the manufacture and removal of several 
subsequent castings. Such is a short review of the 
principal features in the construction of theseibundatians ; 
ail other information as to details in 
may be obtained from the accompanying engrasing. 
About 660 tons <rf metal have been madeuse of la coast* 
pletingthem. , yin 





































NATURE 


*4? 



THE COMMON EEOC* 


VII. 

* 1 pHE skull of the frog presents numerous points of 
* interest, but only four of these can be here referred 
to, as other matters demand our attention.^ 



Kig* 37,— Upper Surface of the Skull of a Frog (after Parker), t, os cn 
ceinture, or girdlo-bonc ; exoccipitul; /, frontal part of frontoparietal 
bone ; mx, maxillary bone ; «, nasal; of, opusthotic; A parietal part of 
fronto-parietal bone ; /*«, prc-maxilla ; ft>, pro-otic ; ft, pterygoid ; y, 
quadrato-jugal; rtf, squamosal; sus, ituspensorium of lower jaw. 




Fig. 39. 


Fig. 40, 


Fta.3®.— Uiafftnn of the Lairnx of Man, the thyroid cartilage being supposed 
to be transparent, and allowing the right arytenoid cartilage \4r), vocal 

S -ssC the 
1 to be 
y* the 


ligament (V), and thyro-arytenoid muscle ( Th A), thouoper 1 
cncotd cartflage (O), and the attachment of ihe eptgbtb l 
seen. C tk, the right cricothyroid muscle ; 7V, the trachea ; ,, , 

• body of the hyoid bone. The right leuer cornu appears as a very small 
process, extending upwards and backwards from Urn body of the hyoid 
behind the letters My, and in front of the Epiglottis. The right great 
cornu is shown extending backwards from the body of the Hyoid and 
_ terminating beneath the letters Ef . _ . , 

I’ijq. ab-^Extracraniai portion of hyoidean apparatus of Dog, front views 

i 1 ' 1 ,ii. . . . ... . .. ■■ . . . ■ » ■ » « " ' ■ ' 

; ; : 1 ■* Continued from p. no. 


The first of these four relates to its mode of articulation 
with the vertebral column. As has been said the first 
vertebra presents a pair of concavities to the skull. The 
skull develops from its hinder (or occipital) region a cor- 



Fig. 41. Fig. 4«. 

Fig. 41.—Skeleton of left series of Branchial Arche*, of a Perch, seen from 
above. », glosso-hyal; a, 3, and 4, bast-branchiak ; 5, hypo*branchial* ; 
6 , cerato-branchials ; 7, epi-brAnchiak ; 8, styliform pnaryngo -bran¬ 
chial* : 9, pharyngo-branefuak; 6"", inferior pharyngeal hone ; y and 
y", superior pharyngeal hones : 5, 6, 7, and 8, first branchial arch : 5^. 
©, and u, second branchird uren ; y t 6", i ', and o', third branchial 
arch ; 5", 6'" , and 7'", fourth branchial arch ; 6" M , fifth branchial arch. 

Fig. 4».~ First three Branchial Arches from the left side of a Perch. On 
the outer (convex) side of each branchial arch the series of closely* 
set gill filaments (or leaflets or lamellae) arc see* to be attached. On 
the inner (concave) side of the first branchial arch are the series of elon¬ 
gated processes (supporting minute denticles) which help to prevent par¬ 
ticles of food, or other foreign bodies, passing from she mouth to the gill 
chamber. 

responding pair of articular convexities or “ condyles." 
Now in this matter the frog differs from both birds and 



Fig. 43.—Diagram of the changes undergone by the hyoid in a Frog in 
P*«ing from the Tadpole stage to the adult condition (constructed from 
Parkers Memoir). Uppermost left-hand figure, the youngest condition ; 
lowest right-hand figure, the adult. A, the hyoidean arch, ultimately 
the oomiculum ; e*, the four branchial arches which become gradu¬ 

ally atrophied, the cornua (or thyro hyal), th being their representative 
in the adult; o, another branchial rudiment ; bh, the body of the hyoid. 

reptiles, every member of those classes possessing a 
single median (occipital) condyle for articulation with the 
vertebral column. 



Fig. 44.— Do rial view of ikull of PtlobaU*, showing bony lamellae behind 
the orbits. 

Yet every member of the frog class, not only every toad 
and newt, but also every species of the Ophiomorpfca, and 
even every one of the lone extinct Labyrmthodons (with 
the doubtfbl exception of the probably immature and 
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larval Archegosaurus) has a similar pair of occipital con¬ 
dyles. The interesting matter is that man and all beasts 
have also two occipital condyles. Is this then a mark of 
affinity, and can we, as it were, reach beasts by a short 
cut through Batrachians, leaving all the reptiles and birds 
on one side, as a special outstanding and diverging 
development ? 

We shall presently see that other yet more striking 
facts may be brought forward in support of the latter 
view. Nevertheless it must be remembered that there 
are fishes, thongh very few and exceptional, which also 
possess a pair of occipital condyles, and that in one 
lespect most fishes are more like mammals than are any 
Batrachians since they, like mammals, have a well ossified 
median bone at the base of the skull in the occipital 
region, a structure which all Batrachians, without a single 
exception, are destitute of. 

The second point of interest concerns the lower part, or 
base, of the skull, which exhibits a striking agreement with j 
the same part as developed in bony fishes. 

This agreement consists in the fact that the middle of 
the floor of the skull is not formed as in all beasts, birds, 
and reptiles, by a deposition of bony substance in pre¬ 
existing gristle (ossification of cartilage), to which name 
Basi-sphenoid is applied, but, as in bony fishes, by a great 
bone called Parasp he not'd, which shoots forwards and also 
extends backwards to the hinder end of the skull floor, 
but is formed by the deposition of bony substance in pre¬ 
existing membrane. (Fig. 38, par.) 

Although this great membrane bone is constant in 
Batrachians and bony fishes, and is represented, if at all, 
only by minute rudiments in higher vertebrates; never¬ 
theless in serpents we once more meet with a far-reaching 
and well-developed parasphenoid. 

Yet it can hardlv be conceived that serpents have car¬ 
ried off from Piscine ancestors and carefully preserved 
this peculiarity of structure which all their other class 
fellows have lost. It seems much more probable that 
this structure has independently appeared through the 
action of peculiar conditions, and hence that we have 
here again a remarkable instance of the independent 
origin of similar structures. 

The third peculiarity of the frog’s skull consists in the 
form and conditions of the bony supports of the tongue. 

It would not be easy to find a better example of the 
need of widely extended observations in order duly to 
understand structures apparently very simple indeed. 

The bone of the tongue in man—the os hyoides *—is a 
small structure, and cne to all appearance of little signifi¬ 
cance. It is placed at the root of the tongue and above 
the larynx, and consists of a body with a pair of processes 
on each side, one Large (the posterior or great cornu), and 
one small (the anterior or lesser cornu, or comiculum). 

Even in man’s own class (mammalia) the relative deve¬ 
lopment of the parts may vary greatly. Thus the corni- 
cula may be large and may each be represented by two or 
three distinct applications as in the dog and horse. 

The cornua also may take on a development very much 
greater than that existing in man as is the case in some 
other Mammals. These facts may prepare us to expect 
much greater divergences in lower forms ; and yet through¬ 
out the two great cLisses of birds and reptiles (as well as 
beasts)-—though varying conditions as to the proportions 
of the parts present themselves—the os hyoides continues 
essentially the same in structure, and even in the adult 
frog this bone exhibits nothing but a rsfther wide body ” 
with two long and slender "comicula* and a pair of 
shorter “ cornua.” 

Let us now pass for a moment to the other end of the 
vertebrate sub-kingdom. We find in fishes a complex 
framework for the support of the gills, or structures, by 
which they effect their aquatic respiration. This frame¬ 
work consists of a number of arches (placed in series one 

* So named from its resemblance to the Greek letter ». 


behind another) extending on each side of the throat up¬ 
wards towards the backbone, and supporting on their 
outer sides the gills or bronchia, cn which account they 
are called the branchial arches , In front of these arches 
and forming as it were the first of the series, is an arch 
which ascends and becomes connected with the skull 

Turning now to those Batrachians which breathe 
throughout their lives in the manner of fishes, we find a 
corresponding system of branchial arches. Thus in the 
Siren we find a series of gill-supporting branchial arches, 
placed behind another arch which is connected with the 
skull. 

But the frog passes the first part of its life in a fish-like 
manner, and m the tadpole accordingly we find an appa¬ 
ratus similar to that of the Siren. There are, in fact, on 
each side of the throat, four branchial arches, placed 
behind another arch, which is connected with the skull. 
As development proceeds these branchial arches become 
gradually absorbed and all but disappear. Relics of 
them, however, exist even in the adult condition, and thus 
serve to indicate the true nature of parts which otherwise 
would be little understood. 

The central portion of the structure—that from which 
arches diverge on each side—increases in relative as well 
as absolute size, and becomes the “ body ” of the os 
hyoides . That arch on each side which is connected with 
the skull and is placed immediately in front of the 
branchial arches, continues to be so connected and be¬ 
comes one of the two “comicula,” while the rudimentary 
relics of the branchial arches which persist become what 
we have seen in the adult as the cornua of the os hyoides . 

Thus the anatomy of the tongue-bone of the frog, 
studied in its progressive changes, reveals to us that other¬ 
wise unsuspected relations exist in certain parts of the 
tongue-bone of man. It exhibits to us the coruna of his 
os hyoides as related to those large and complex branchial 
arches which play so important a part in the fish and form 
so relatively large a portion of its skeleton. 

The fourth circumstance (the last here to be noticed) 
connected with the frog’s skull concerns the relative posi¬ 
tion and size of certain of its enveloping bones. 

When the skull of the frog is viewed from above, a 
large vacuity is seen to exist on each side, between the 
brain-case and the great arch of the upper jaw. In the 
hinder part of this space is situate the temporal muscle, 
which by its contraction pulls up the lower jaw and closes 
the mouth ; and the hollow in which this muscle lies is 
called the temporal fossa. 

In a certain frog before noticed, called Pelobates , as also 
in Calypioccphalusy a similar view of the skull exhibits no 
such great vacuity. The reason of such absence is that the 
temporal fossa in these animals is roofed over and en¬ 
closed by the meeting together of bony lamelkc developed 
from the bones surrounding it, which thus bound the 
orbit posteriorly, and give to the cranium an altogether 
false appearance of great capacity. 

This very singular structure is found to eftfctt atso in the 
marine turtles, amongst the Chelonians, and kero we have 
another striking resemblance between the Chelonia and 
the Anoura, apparently reinforcing the argument for the 
existence of real affinity derived from the presence of such 
bony dorsal shields in both those two orders. The im¬ 
portance of this character might seem the more unques¬ 
tionable, since no other reptiles and no birds or beasts 
whatever were known to exhibit a similar structure. 

Quite recently, however, Prof Alphonse Milne-Edwards 
has described a beast from Africa \Lophiomys) belonging 
to die Rodent (rat, rabbit, and squirrel) order, which nas 
a skull, the temporal fossa of which is similarly enclosed 
by bony plates. 

This unexpected discovery completely destroys any 
weight which might be attached to this character as an 
evidence of genetic affinity. It does bo because it i* In¬ 
conceivable this Rodent should have directly descended 
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from a common progenitor of frogs and of Chclonians 
through a tine of ancestors which never lost this cranial 
-shield, though the ancestors of all other beasts, all birds, 
and all reptues, except turtles, did lose it. It is incon¬ 
ceivable, for if it were true a variety of the lowest 
mammals (Marsupials* and Monotrcmesf) must have 
less diverged from the ancient common stock than have 
the members of the Rodent order, and nevertheless these 
lowest mammals exhibit no trace whatever of such a 
cranial shield. 

Here then we have an undoubted example of the inde¬ 
pendent origin of structures so similar that at first sight 
their similarity might well have been deemed a conclusive 
evidence of affinity. 

Here, also, we have a memorable caution against hasty _ 
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inferences from structural similarities. If this resem¬ 
blance and that of the dorsal shields are, when taken 
together, no signs whatever of special genetic affinity—it 
is difficult to say what structural likenesses are to be 
deemed unquestionable evidences of a common ancestry. 

Passing now to the skeleton of the limbs, we come to a 
character of great significance, as it is one which serves 
to distinguish all the limbed species of the frog's class 
from lower vertebrates. The character is very significant, 
because all Batrachians, in spite of their numerous and 
important fish affinities, differ from all fishes, and agree 
with all higher classes in that they—if they have limbs at 
all—have them divided into those very typical segments 
which exist in man ; namely, shoulder-bones, arm-bones, 
wrist-bones, and hand-bones ; and into haunch-bones, Icg- 
bones, ankle-bones, and foot-bones respectively. It is 
difficult, then, to avoid the belief that in the Batrachian 



Fig. 4$.—Lateral view of skull of Lvfhhmys, showing bony lamella? behind 
the orbit. 


class we come upon the first appearance of vertebrate 
limbs, differentiated in a fashion which thenceforward 
becomes universal. 

The bones of the wrist in the frog, again, present a 
hearer resemblance to those in man than do those of 
most reptiles, and this is still more the case in some other 
rpembers of the frogs class, eg. Salamandra and other Efts. 
Nevertheless, there are certain reptiles, and, strange to say, 
they are emee more Chelonians, which agree in this resem¬ 
blance—as may be seen in the hand of the tortoise— 
Chelydra serpentina. 


*' <>. opM&uaw, kangaroos. &e, 
t The OrnithwbyachttS and Echid ft. 


The bones of the fingers show, moreover, a greater 
likeness, in certain respects, to those of beasts than to 
those of reptiles. No finger has a greater number of 
joints than three, while, in some lizards, the fourth digit 
may have as many as five joints. 

In the frog the wrist-bones (called respectively the 
magnum and unciforme) which support the third, fourth, 
ana the little fingers, arc formed together into a single 
ossicle. The same condition, however, sometimes occurs 
even in the orang. On the other hand, the single bone 
which in man and beasts supports both the “ring” and 
the “ little ” fingers, may be represented by two ossicles in 
the frog's class (or eg, in Salamandra) and in some rep¬ 
tiles (as in eg, Chelydra). 



[■‘u.. 47. - D<>rs..d Mirfu.ce of detail of rinhl huii 1 of trie Tortoise, C/u'/y.fra 
(after Gcgcnbaur). c, cuneiform©; in, intermedium (or centrale); t % inn are; 

metacarpal* ; r, radius ; s, Mcaplimties ; u t ulna ; 1—*$, the five 
distal carpal#, namely—1, trapezium ; a, trapezoide* ; 3, magnum ; 4 
and 5, divided unciforme. 

Fig. 48,—Outer side of right os innominatum of Man. a, acetabulum; nt\ 
anterior inferior spinous process of the ilium; as, anterior superior 
spinous process of the ilium ; c, crest of the ilium, *>, ilio-pectmeal 
eminence ; o, ol*durator foramen ; A pubis —its horizontal ramus ; pos¬ 
terior inferior spinous process ; fs. posterior superior spinous process ; r, 
spine of the ischium; /, tuberosity of the ischium. 


No member of the frogs class which has an arm at all, 
bears less than two fingers (as docs Proteus) upon it. 
Thus we meet with a number as small as that which is 
developed amongst beasts in ruminants, but not so small 
a number as in the horse. 

In the rudimentary condition of its thumb the frog 
participates in a very common defect, since this member 
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Fig. 40.—Right side of Pelvis of Frog. * 7 , ilium ; is. ischium ; A pubis 
The three bones meet at the uppper margin of the acetabulum. 

Fig. 50.—Dorsad view of pelvis of Frog, showing the narrow ends of the 
ilia for attachment to the backbone, and also the close approximation of 
the aceudmlo. 

is absent in very many forms. It is so even in creatures 
as highly organised and as like man in bodily structure 
as monkeys, since both the spider-monkeys of America 
and certain long-tailed monkeys (Co/M) of Africa, are 
thumbless. 

In man, when standing, the weight of the body 
is transferred to the limbs by a large bony girdle, 
which, from its basin-like shape, is called the pelvis. 
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This basin consists of the t#Q haunch bones which meet 
together in front, but behtad are separated by the lower 
art of the backbone (called the sacrum), to which the 
aunch bones are attached, and which forms the hinder 
portion of the pelvis. The pelvis has a depression, or 
‘‘socket/ on each side, into which fits the head of one of 
the thigh bones. Each “ haunch bone ” consists of three 
parts, which are, in man, primitively distinct, but after¬ 
wards anchylose together, and all three elements (in each 
haunch bone) take a share in the formation of the bony 
thigh-socket, or acetabulum. These three elements are 
named—i, iliumj 2, ischium; and 3, pubis. It is the 
ilium which is adjoined to the sacrum. The pubis, in 
man, meets its fellow of the opposite side in the middle 
line in the front of the body. The two ischia (one to each 
haunch bone) support man’s body when in a sitting pos¬ 
ture. 

The pelvis of man is often quoted as one of the most 
peculiar and characteristic parts of his skeleton, and its 
shape in him is very peculiar. Nevertheless the pelvis as 
it exists in frogs and toads is a far more exceptional 
structure. It is so in the extraordinary elongation, yet 
small vertebral attachment, of the haunch bones ilia, as 
also in the fact that these bones as well as the other pelvic 
elements Uschia and pubes) are all closely applied to each 
other in the middle line of the body. Thus these ele¬ 
ments form a bony disc, and the two sockets ( acHabula ) 
destined, respectively, for the heads of the two thigh 
bones, come to be closely approximated one against tne 
other. The great elongation and small attachments of 
the ilia allow the pelvis as a whole to be bent upon the 
backbone. Thus the hinder part of the body is moveable 
and forms as it were an additional common root segment 
for the two limbs. 

St. George Mivart 
(To be continued.) 

SOUNDINGS IN THE NORTH PACIFIC 

VER a year ago the United States Congress autho¬ 
rised preliminary measures for laying a submarine 
cable from the west coast of America to Japan. The 
United States steamer Tuscarom, then on duty off the 
Isfhmus of Darien, was despatched on this business, and 
started September 22, 1873, from San Francisco for the 
Straits of Juan de Fuca. Reconnaissances off Victoria, 
Vancouver’s Island, discovered a gradually shelving 
bottom in all respects suitable for a cable landing. The 
steamer coaled at Nanaimo. Coal is also found at New¬ 
castle Island, which is not far distant. It may be men¬ 
tioned that the coal of this region is semi-bituminous, 
and that recent discoveries have largely increased its 
product. 

The line of soundings extended along a great circle 
drawn from Cape Flattery to Oonalaska Island. At lat. 
53° 58' N., long. 153° W,, within about 400 miles of 
Oonalaska, the coal was exhausted, and the vessel re¬ 
turned to Victoria. The ocean bed sank rapidly from 
Cape Flattery to lat. 48° 54' N., long, 126" 2V W., then 
rapidly and steadily to lat. 49° 26' N., long, 128° 37' W., 
then more rapidly to lat, 49° 46' N., long, 129" 27' W., at 
which point the depression was 1,452 fathoms. Thence 
a peak rose in the sea bottom, with a summit at 1,007 
fathoms depth, in lat 51° 4o'*N. long, 137° 32' W. Its rise 
was fully as rapid as the depression preceding it, and the 
depression beyond it, the side being equally steep, was 
somewhat greater. The slope after the western bottom 
of this submarine mountain was reached was exceedingly 
gradual, and somewhat undulating. Perhaps the fol¬ 
lowing estimates, roughly made from a sketch, will give a 
clearer notion of the ground surveyed, At about too 
miles from Cape Flattery, depth about 400 fathoms ; at 
150 miles, 1,000 fathoms ; 170 miles, 1,400 fathoms ; 200 
miles, 1,000 fathoms; 300 miles, 1,600 fathoms; 400, 


1,900 fathoms ; 500, 2,000 fathoms ; 600, 2,000 fathoms j 
700, 2,100 fathoms; 800, 2,200 fathoms; 900, 2,300 
fathoms ; 1,000, 2,300 fathoms ; i,ioo, 2,50c fathoms. u 

During soundings on the return voyage to San Fran^f? 
cisco, another submarine mountain was discovered 
lat. 41 0 30' N., long. 127° 11' W., the depth at its summit, 
which the sounding instruments showed to be of a rocky 
character, being only 996 fathoms. Around it, at dis¬ 
tances of 20 miles, the depth was between 1,600 and 
1,700 fathoms. 

The water temperatures along the line of soundings for 
the cable, at depths of over 1,000 fathoms, varied from 
o° 45' C. to 2* 43' C.; surface, Jo 0 35' C. to 14 0 15' C In 
lat. 53° 58' N., long. 153 0 00' W., the increase front 50 
fathoms to surface, was gradual; but at 50, 100 and 200 
fathoms the same temperature was found as at 2,500 
fathoms. 

The conclusion has been reached in the course of a 
series of observations made during the return voyage, and 
subsequently, that what is known as the California 
coast current/ is really a warm, and not as hitherto 
supposed, a cold stream. The observations determined 
the existence of a warm current, presumably a continuation 
of the “Great Japanese Circle Current/setting toward 
the south and east, of a surface temperature averaging 
15° C., between the positions lat. 4$r 36'N., long. 126* 
36' W., and lat. 50° 34' N., long. 131 6 38' W. Outside of 
this current the temperature was but io° C. Its width, 
between what is known as 4< Fleurier’s Whirlpool w and 
the coast of California, is about 700 miles; its depth in 
lat. 44 0 54’ N.,long. 125* 13' W. is about 200ft. ; its speed, 
one to two knots per hour. Under-currents below this 
stream have been determined, setting to the north and 
west. The counter-current does not appear to extend 
more than 30 to 35 miles from shore, moving at a half to 
one knot per hour, with a depth of 200 to 300 fathoms. 

The expedition was equipped with a great variety of 
sounding apparatus, of which only a few instruments gave 
perfect satisfaction, and several proved quite useless. 
The vessel carried 32,000 fathoms line, of which 21,000 
were 1] in,, carbonised. Among the satisfactory instru¬ 
ments, Prof, Thomson's is mentioned. This .is worked 
by hand, winding No. 22 piano wire, capable of resisting 
a strain of 200 pounds. It has a registering indicator 
and a dynamometer attached. For bringing up material 
from the bottom, Iieiknap’s cylinder, No. 2, gave the best 
results, the lower half of the cylinder being usually filled 
with about three ounces of sea-bottom material, and the 
upper half with water that had rested on the sea-bottom. 
The material is brought up secured in the case of a 
“ Sand’s cun ” by a cylindrical sleeve. The latter is held 
by a spiral spring, in a position just covering a small 
orifice in the hollow cylindrical case* On striking 
bottom, the sleeve is forced up, permitting the material of 
the ocean bottom to enter the orifice. The instrument is 
driven into the bottom material by a weight which names 
it down with great velocity. This weight, consisting of 
two hemispheres of iron attached just above the spring, 
is automatically detached when bottom is struck, by the 
slackening of the line* Upon drawing up the line, the 
spiral spring again forces the sleeve down, covering the 
orifice. The material drawn from the greatest depth* 
was the usual chalky, pasty mud, smooth and homo¬ 
geneous, rarely containing sand, chiefly composed of 
casings of diatoms and foraminifers, with here and there 
the spiculae and siliceous skeletons of the smaller sponges 
and polycystina . 

Although the expedition met for the most part with un¬ 
settled and unfavourable weather which interfered with its 
work, that which it has accomplished is regarded as emk 
nently satisfactory, There is little doubt bit that the route 
upon which the soundings have been made, Witt toe ™ 
selected for the cable; and next spring the work will lie 
extended from the point at yrtdQh tf was discontmued, j 
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(a) Jukes-Browae, John **; (a) Ogilvie, Trinity; (a) 


NOTES 

To the large number of his palaeontological discoveries Prof. 
Owen has quite recently added that of a most peculiar bird 
from the London clay of Sheppcy, which he Iras named 
(Sdontmtryx tolinpka. This new form, known only from the 
skull* though perfectly ornithic in general structure, and exhibit¬ 
ing many of the characters of the Steganopodes (Gannets and 
Cormorants), presents a peculiarity not found in any existing 
bird* The trenchant margins of the bones of both jaws, instead 
of being simple, arc provided with long conical bony processes, 
like the serrations in a coarse saw. The posterior of these 
serrations, which arc alone preserved, are directed somewhat 
forwards; the anterior were probably less inclined, or even 
directed backwards like the homologous horny processes in the 
Goosander. The theoretical impoitance of this new form is 
great; for it is as good an example as can be brought forward 
of the loss in modern time*'*, from a persistent type of animals, of 
a well •developed, specialised structure. Many who criticise the 
evolution hypothesis appear to assume that progress, or what is 
the same thing, development in the individual of a maximum 
number of specialised organs, is an indispensable dement of the 
Darwinian hypothesis. Such, however, is certainly not the case 
after a certain degree of elaboration has been reached. For, 
taking OdonUptcryx as an example, il is evident that though this 
bird had in tire struggle for existence acquired a dentigerous 
mouth, in which point it was in advance of aH other members of 
the bird type, nevertheless its being thus able to obtain food 
which others could not hold, did not render it in the least less 
liable to be exterminated by many of the other accidents associated 
with existence. 'Die upheaval of the sea-bottom, for instance, 
In its accustomed haunts, would have been destructive to it as to 
any other of its kind, and probably more so ; for the specialisa¬ 
tion of the jaws is certain to have been attended with a similar 
modification in the limbs, resulting in the loss of the power 
ol flight, which would not allow of its removing to a new 
locality on the change in the physical geography of its home. 
So with the equally modified Moa, Dodo and Auk, the term of 
existence of the Odontoptcryx was a short one, because the 
tendency of its development was too much towards a degree of 
uniformity in surrounding circumstances, which the human mind 
alone knows is not justified by facts. 

Tllft autumn show of the larger fungi at the Royal Horticul¬ 
tural Society has so steadily increased in interest and popularity, 
that it is intended to considerably extend it next year (1874), 
The following extract from the recently issued official schedule 
States the classes which are admissible, and the number and 
value of the prizes, which are entirely open to all competitors 
Wednesday, Oct. 7. —Class 1, Collection of Fungi, arranged 
according to their botanical affinities. Neat arrangement and 
correct nomenclature will be taken into account in awarding the 
prizes. The edible and poisonous species are to be so marked 
oil their respective labels; the edible species being named on 
White labels, the poisonous on red ditto, the rest on yellow ditto. 
Prise*: 5^., 3/., 2/, Class 2, Collection of Edible Fungi. Th?se 
should be shown, when possible, in juxtaposition with specimens 
of similar but noxious species. Prizes: 3/., 2/., t/. Class 3, 
Collection of New or Rare Fungi. Prises: 3/., 2/., 1/, Class 4, 
Cultivated Edible Fungi. This class is intended for species 
likely to be useful as esculents, but which are not now known in 
the cultivated state. Prises 1 

Th* following has been announced as the Cambridge Natural 
$d&m Tripos ;First Class.—Martin, Christ**; Balfour, 
Triqhr; (ay Bettony, Caius; (a) Hartog, Trinity; (a) Soil**, 
John's; Kx»db, lohn's—those marked (a) being equal in merit. 
Second CloaSt^a) Balderston, Gains;, (a) Davies, John's; 


Caius; Coe, Sidney; Da Fletcher, St, Peter's; Da Myers, 
Trinity: Symons, Trinity; Do. Vinter, Caius; Ds. Yongc, 
Trinity Hall, thoiidit .rift equal in merit as well as the first five 
Third Class.—Ds. Hawker, Trinity; Lighton, Trinity, equal* 
The undermentioned acquitted themselves 50 as to deserve on 
ordinary degree:—Crallcn, Emmanuel; Mogg, Pembroke; 
Slater, St. Catharine**. 

Mu. Robert E. Baynes, B-A*> ’Wadham College, has been 
elected to a Lee’s Readership in Physics at Christ Church, Ox¬ 
ford. Mr. Baynes gained a First-Class in Mathematical Modera¬ 
tions in Trinity Term 1871 ; and a First-Class in the School 
of Natural Science, Michaelmas Term 1872. The stipend of 
the Lee’s Reader is 300/. per annum for the first four years after 
election, 400/. for the next three years, and 500/. after seventh 
year from election, He has also a right to occupy rooms in 
college rent free. 

Among the more important of the numerous current publi¬ 
cations of the United States Hydrographical Office, under Com¬ 
modore Wyman, is the first volume of a " Coast Pilot ” of the 
coaat of Brazil, prepared by Lieutenant Gorrmge, and covering 
the region from Cape Orange to Rio Janeiro, forming a volume 
of nearly 400 pages, in which the peculiarities of that portion of 
the coast are detailed with great minuteness, mid accompanied 
by numerous profile sketches of the shores as observable from 
the vessel at sea. Another report of a very practical bearing is 
the result of the observations made by the United States steamer 
A'artv/pattstf during a cruise between Honolulu and Sidney, con¬ 
ducted between July 6 and September 7, 1872. The points 
visited were Christmas Island, the Gilbert group, MuJgrave 
Islands, the Disappointment and Duff Islands, and the Vanikoro 
Islands. 

The Council of the Society of Arts have given notice of their 
intention to provide a short course of lectures suitable for a 
juvenile auditory during the Christmas holidays. For this pur¬ 
pose arrangements have been made with Mr. Frank Buckland, 
M.A.f Her Majesty’s lespector of Salmon Fisheries, to deliver 
two lectures 44 On the Structure and Habits of Beasts, Birds, 
and Fishes, as showing Beauty and Design,” on Friday, January 
2, and Friday, January 9, at 8 r.M. The lectures will be illus¬ 
trated by specimens. It is intended to make every effort to 
obtain an entirely juvenile audience, and the notice in the 
Society’s ymrmtl impresses strongly upon the members the fact 
that only children, not adults, are wanted. The plan is, as far 
as the Society of Arts is concerned, quite a new one; though 
the Royal Institution have before now had courses of juvenile 
lectures. 

We are glad to hear that the coarse of lectures by Mr, J. E. 
Taylor, F.G.S., F.L.S., at Ipswich, on “ Physical Geography 
and Geology,” has been so successful that the place of meeting 
has had to be changed to a larger building. The average at¬ 
tendance, we believe, has been 50a 

$t The Fifth Annual Report of the Trustees of the Peabody 
Academy of Science for the year 1:872 ** (Salem, U.S.) is a very 
cheerful one, The collections in the museum of the Academy ore 
mainly in Natural History and Archeology, and to both depart¬ 
ment* very Urge additions were made during the year 1872 ; the 
museum, indeed, promise* to become one of the most valuable 
collection* in the United State*. By the indefatigable researches 
of Dr. C. C, Abbott a collection of 3,000 implements of the 
stone age has been brought together, alt obtained from the im¬ 
mediate vicinity of Trenton, N.J., on the bank* of the Delaware 
and adjoining fields and hills. The greater part of the present 
Report is occupied by a number of papers by Mr. A, S» Packard, 
jun., the Curator of the Articulate*. These papers are ;— 
u Synopsis of the Thysa&um of the Essex County, Mas**, with 
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descriptions of a few extralimitel forms,” ” Descriptions of New 
American Phalmnidm,” "Notes on North American Moths of 
the Families Fhalaenidm and PyraRd® in the British Museum,” 
44 On the Cave Fauna of Indiana, ” and “ Record of American 
Entomology for 1872/' 

The Dundet Advertiser is a daily paper of wide circulation and 
of considerable influence in the north, and is, therefore, we 
presume, able to keep a competent "London Correspondent” 
That gentleman, however, in writing in a recent number of the 
Acfo&tiser about Mr, Prestwich's paper on tunnelling the Chan¬ 
nel, is made to make the extraordinary statement that 44 in order 
to get under the chalk to the Paheogovic rocks the Company 
would have to go to a depth of ten miles on either side /” We 
had recently occasion to point out that science is at a discount in 
Dundee. 

Thk Bordeaux district branch of the French Association for 
the Promotion of Science has.resolved to hold its meetings weekly 
on Mondays. 

Government has sanctioned the appointment of a Professor 
of Physical Science at the Madras Presidency College, on a 
salary of 500 rs., rising to 700 rs. per month. 

The New York papers have lately contained quite a number 
of articles urging the propriety of establishing an Aquarium in 
Central Park, on the same scale as that at Brighton. 

We leam from La Revue Scientifque that two specimens of the 
Ibis, a bird found only in Egypt and at the mouths of the 
Danube, were recently shot by a hunter in the department of the 
•Somme. 

We can only briefly refer to the following new books and new 
editions Where there's a Will there’s a Way ; or, Science 
in the Cottage” (Hardwicke), is the title of a little volume 
by Mr. James Cash, containing an interesting collection of 
lives of persons in humble life who have to some purpose pursued 
the study of science, especially of Natural History .—** Mountain, 
Meadow, and Mere, a series of Outdoor Sketches of Sport, 
Scenery, Adventures, and Natural History,” by Mr. G, C. Davies 
(Henry S. King & Co.), is a series of articles which originally 
appeared in the Field and some magazines. The sketches are 
generally graphic and racy, and contain information} that, we 
should think, would be valuable to sportsmen of various kinds, 
with occasional observations on the natural history of the dis¬ 
tricts referred to by the author.—Mr. John Murray has just 
published third editions of Mr. H. W. Bates* “Naturalist on the 
River Amazons,” and Mr. J. G. Bertram's interesting work, 14 The 
Harvest of the Sea, including Sketches of Fisheries and Fisher 
Folk.” The latter work, which has been the means of doing 
good service to our fisheries, has been revised, and a considerable 
amount of new matter added. 

A Times telegram dated Rome, Dec. 20, states that Colonel 
Gordon, who has accepted from the Khedive the leadership of a 
scientific expedition into Upper Egypt, is furnished by his High¬ 
ness with a credit of 100,000 L 

We are glad to hear that a Section fqr Microscopical Inves¬ 
tigation has been formed in connection with the Leeds Natu¬ 
ralists* Field Club and Scientific Association, one of the most 
^efficient of local scientific societies. An excellent microscope 
has been purchased by liberal subscriptions among the members. 

We hare received the Report of the t6th Session, 1872-3, of 
the Birkenhead Literary and Scientific Society, which numbers 
134 members. The Report, among other papers, contains an 
address by the President, the Rev. G. II. Hopkins, on 4 'the 


Insufficiency of Facts to establish a Scientific Law,” character* 
ised by considerable acuteness and knowledge. A paper read 
before this Society by Dr. Ricketts, F.G.S., on "Fissures, 
Faults, Contortions, and Slaty Cleavage,” has been printed id a 
separate form. 

The Annual Report for 1873 of the Birmingham Natural His¬ 
tory and Microscopical Society, is on the whole very satisfactory* 
Prefixed to the Report is a very able and extremely interesting 
address by the retiring President, the Rev, H. W. Crosskey, 
F.G, on some of the general principles on which geology as 
a science depends. Some of his illustrations are very forcible 
and ingenious. 

Tiik Mining Commission, consisting of Savot Bey and Osman 
Bey, sent into the district of Loro, in the Danubian viceroyalty 
of Turkey in Europe, has been compelled, on account of the 
winter, to bring its labours to a close. It has, however, dis¬ 
covered two good coal mines, one ten and the other twenty miles 
from Lom. There are other mines of iron, copper, and bitumen. 

On November 26, at n P.M., a smart shock of earthquake 
was felt at Prevcsa, in European Turkey. Though reported to 
have been violent, the shock only lasted a few seconds and did 
no damage. The earthquake of November 10, in Anatolia, 
extended to Ak Ilissar, where it did some damage, and also in 
the village of Suleimanieh. On October n, there was a slight 
shock at Lima, in Veru, 

The following statistics relating to Swedish Universities are 
from the Medical Record ;—In the University of Upsala there 
are 52 ordinary and 2 extraordinary professors, 24 ordinary and 
2 extraordinary assistant-professors, and other teachers, making 
a total of 109 persons engaged in instruction. The number of 
pupils is 1,607, of whom 172 belong to the faculty of medicine. 
The University of Lund has 64 teachers, including 28 ordinary 
and 1 extraordinary professor, and 2$ ordinary assistant-pro¬ 
fessors. There are 545 students, of whom 33 are medical. 

The Journal of the Society of Arts informs us that from a 
recent report to the Congress by the Inspector-general of Public 
Instruction in Chili, some idea of the educational condition of 
that republic may be formed. There are 1,190 schools in Chili, 
of which 726 are public and 464 private. It appears from the 
latest census that the population of the towits is 520,668, being 
at the rate of one school for every 1,769 inhabitants; and in 
the country, with a population of 1,298,560, there would be one 
school for every 3,020 inhabitants. In 1872 these schools were 
attended by 82,162 children and young persons of both sexes, 
and the amount expended by the Government for education pur¬ 
poses amounted to 414,127 piastres. The number of teachers id 
the primary schools was 1,544, of which 896 were male and 657 
female teachers. 

According to the “Reports of the Mining Surveyors and 
Registrars,' 4 the yield of gold in the colony of Victoria for the 
quarter ending June 30, wasfrom Alluviums 123,643 os. 

6 dwt, ; from quartz reefs, 159,60402. 17 dwt; total 283,248 
oz. 3 dwt. 

Wk have received No. 3 of Albert Muller's 14 Contributions to 
Entomological Bibliography,” up to 1862. 

The additions to the Zoological Society's Gardens during the 
last week include an Alpaca {Lama fates) from Peru, and a 
Pileatcd Parraket {Platyccrus pihatus) from Australia, pur¬ 
chased ; a Violaceous Flaintain-cutter {Afusofhaga vudacea) from 
West Africa, received in exchange; a Puma [Fdis wnwfo?) frotcL 
America, and two Tuberculated Iguanas tH&crwtofa) 

from the West Indies, deposited ■; ’ v- 
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SCIENTIFIC SER/ALS 

The Journal of (he Franklin Institute, November 1873-—In 
this number Mr. Richards, mechanical engineer, communicates 
the first part of a treatise on “ The Principles of Shop Manipu¬ 
lation for Engineering Apprentices ;** the Joints dealt with being 
these : plan* of studying (and here ho advocates the order, first, 
machine functions, next, plans or adaptations of machines, 
third, construction of machines), nature of mechanical engineer¬ 
ing, engineering as a calling, and the conditions of apprentice¬ 
ship,—Dr. Cootley, in a lecture-extract, shows how convection 
may be usefully applied in detection of heat. He has an instru¬ 
ment somewhat like a Coulomb electrometer; in a glass case, a 
thin glass tube with hlaek pith ball at one end is suspended hori¬ 
zontally by a silk fibre over a graduated dtHC. A heated body is 
introduced near the ball, which immediately swings towards it ; 
while a cold body will repel the ball ; these effects being due to 
air currents. The experiments Dr. Coolley makes, show that 
this forms a very sensitive thermoscope.—An account is furnished 
of the Cleveland Waterworks Tunnel, just completed, and which 
is similar to the one al Chicago. The shore section and lake 
section were carried on simultaneously, 40 ft, to 70 ft, below the 
bottom of the lake ; the starting-points being a mile and a quarter 
apart The work was somewhat disturbed by quicksands, but 
the sections met on an exact level The capacity of the tunnel 
is 60 to 70 million gallons daily ; though the average daily con¬ 
sumption is at present only about 6 million gallons.—A new 
process is described far utilising coal waste. The inventor uses, 
as a cement, only yellow clay with some milk of lime, but no 
bituminous or resinous matter ; merely waterproofing the surface 
with a solution of rosin. From first to last no handling is 
required ; and the lumps arc delivered, in shape and sire like 
hen's eggs. The process is highly commended. —We find notes 
on American machinery abroad, friction of screw propellers in 
water, &c., and, among other novelties of construction described, 
a planing bar, a compound beam engine, an antifriction journal, 
an irrigating machine, and a new optical toy (Prof. Dolbear). 

An tut ten iter Chemic mtd Phartnacic, Band 169, Heft t, u. 2. 
—We notice that in this number Liebig's name disappears from 
the list of editors, and the title is changed to Justus Liebig's An - 
staten der Chemic und Lhar marie. The following papers are pub¬ 
lished !—Ifubner and Poet on the constitution of bromtoiuol in 
relation to its hydrogen atoms. The authors give a collection of 
minor papers by various authors, dealing with the substitution 
of different hydrogen atoms in the formula by various radicles.— 
On the estimation of nitrogen, by S. W. Johnson. The author 
finds that a mixture of sulphate or carbonate of sodium with 
slaked lime can be employed instead of the soda-lime usually 
used in Varrcntrapp's and Will's processes. The mixture, when 
heated, of course, yields sodic hydrate and sulphate or carbonate 
of calcium. Experiments made with such mixtures are de¬ 
scribed.—On the nitro derivatives of naphthalio, by F. Bcilatein 
and A. Kuhlberg. The mono-, di-, and tri-nitro compounds are j 
described.—On atacamite, by E, I.udwig. The author proposes , 
some alteration in the ideas* of the constitution of this mineral 
advocated by Rammclsberg and others, his suggestions being 
based upon the way in which the substance gives up its water 
at different temperatures; he also makes some suggestions as to 
formula of brochantite.—On the action of sulphocarbonyl chlo- 1 
ride on amidogen compounds, by B. Rathke and P. Schafer.— 
Note on a polyacetone, by W, Hemtz.—On the production of 
talanin by means of potassic cyanide, and on a byproduct of the 
reaction by W. Heintr. The author gives details of the prepara¬ 
tion of aknin, the by product is lactyt-urca.—On the constitution 
of natural silicates, by Dr. K. llaushofcr, is a lengthy paper 
dealing with the probable constitutional and graphic formula? of 
these bodies.—On the polyolenes and on the change of ethylene 
into ethyl alcohol, by W. Goriainov and A. Butlerow.—On 
protein substances, by H. Hlaaiwetz and J. Habermann,—On 
the compounds of the camphor group, by J. Kachler. The 
author describes pimelinic acid, CyHjaO*, and many of its salts. 

—*On the isomers of amylene obtained from the amylic alcohol 
of fermentation, by F. Flavitzky.—On the synthesis of anthra- 
cene and dlmetbyl-enthracene, by W. A. van D«rp.—On coeru- 
iwupn end its derivatives, by C. Lieberman. The author re* 
g£ris wndignon as a quinine.—On penUbrom resorcin and 
pentabromorcin, by C* lieberman and A. Dlttler.—The number 
concludes with an abstract from M. L. d'Henry's late paper in 
^ComptesRendus, on die use of the sodium flame for observing 
tints m alkalimetry. 


Pcrhandiungett der k. k. geologise hen Rricksamtalt. Nos. x 
to 6. (1873.) Amongst many other papers of interest contained 
in these numbers of tne Proceedings we note the following:— 
On the occurrence of a new genus and new ¥ species of palm seed- 
vessel ( Lepidoea r yap sis VPestpkalent) in the cretaceous sandstone 
of K a units in Bohemia, by D. Stur.—Notices of the earthquake 
at Vienna on the 3rd January, by Dr. G. Stacbe.—Hugo Rittler’s 
sketches of the rothhegende in the environs of Rossitz, by D. 
Stur,—On the analogies of the three carboniferous resins, anthra- 
cox, middletonite, and tasmanite, and their probable origin, by 
O. Fcistmantel.—On the geological position and distribution of 
the silicified woods in Bohemia, by the same author.—The usual 
literary notices and other matters j accompany each part of the 
Proceedings. 

Octan Highways , December. This number commences with 
an appreciative memoir of the late Sir Robert Maclure. An ar¬ 
ticle entitled 41 The Straits of Magellan ” contains some very 
interesting information concerning the little known region in that 
quarter of the world, and what has been done recently for the 
settlement of the mainland-coast of the straits. Tne paper 
recommends to emigrants Sandy Point, the Chilian settlement 
at which most of the steamers touch on their way to and from 
the West Coast, and which “ is admirably situated on Brunswick 
Peninsula, nearly on the line of demarcation between the dense 
forests which cover the whole western end of the Straits, and 
the naked, rolling Pampas, which spread uninterruptedly north¬ 
ward to the very shores of the river Plate/'—H. H. Giglio sends 
a letter, with some remarks from Dr. Beccari, on the la tier's 
Exploration of Papuasia. Three small maps of parts of New 
Guinea illustrate the discoveries of Beccari, D* Albertis, Moresby, 
Cerruti, and Meyer, 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Dec. 11.—“On the Action of Heat on 
Gravitating Masses,” by William Crookes, F.R.S, 

The experiments recorded in this paper have arisen from ob¬ 
servations made when using the vacuum-balance, described by 
the author in his paper “ On the Atomic Weight of Thallium,*** 
for weighing substances which were of a higher temperature than 
the surrounding air and the weights. There appeared to be a 
diminution of the force of gravitation, and experiments were in¬ 
stituted to render the action more sensible, and to eliminate 
sources of error. 

After discussing the explanations which may be given of these 
actipns, and showing that they cannot be clue to air-currents, the 
author refers to evidences of this repulsive action of heat, and 
attractive action of cold, in nature. In that portion of the sun's 
radiation which is called heat, we have the radial repulsive force 
possessing successive propagation required to explain the pheno¬ 
mena of comets and the shape and changes of the ncbulse. To 
compare small things with great (to argue from pieces of straw 
up to heavenly bodies), it is not improbable that the attraction 
now shown to exist between a cold and a warm body will equally 
prevail when, for the temperature of melting ice is substituted 
the cold of space, for,a pith ball a celestial sphere, and for an 
artiheial vacuum a stellar void. In the radiant molecular energy 
of cosmical masses may at last be found that " agent acting con¬ 
stantly according to certain laws,*’ which Newton held to be the 
cause of gravity. 

Dec. 18.—“Oh Double Refraction in a Viscous Fluid in 
motion,” by Prof, J. Clerk Maxwell, F.R.S. 

According to Poisson’s + theory of the internal friction of 
fluids, a viscous fluid behaves as an elastic solid would do if it 
were periodically liquefied for an instant and solidified again, so 
that at each fresh start it becomes for the moment like an elastic 
solid free from strain* The state of strain of certain transparent 
bodies may be investigated by means of their action on polarised 
light, This action was observed by Brewster, and was shown 
by Fresnel to be an instance of double refraction. 

In rSfid I made some attempts to ascertain whether the state 
of strain in a viscous fluid in motion could be detected by its 
action on polarised light. 1 had a cylindrical box with a glass 
bottom, within this box a solid cylinder could be made to ro¬ 
tate. The fluid to be examined was placed in the annular space 
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between this cylinder and the sides of the box. Polarised light 
was thrown up through the fluid parallel to the axis, and the 
Inner cylinder was then made to rotate. I was unable to obtain 
any result with solution of gum or syrup of sugar, though 1 ob¬ 
served an effect on polarised light when I compressed some 
Canada balsam which had hecomevery thick and almost solid in 
a bottle. 

It is easy, however, to observe the effect in Canada balsam, 
which Is so fluid that it very rapidly assumes a kvel surface after 
being disturbed. Put some Canada balsam in a wide-mouthed 
square bottle; Jet light, polarised in a vertical plane, be trans¬ 
mitted through the fluid; observe the light through a Nlcol’s 
prism, and turn the prism so as to cut off the light; insert a 
spatula into the Canada balsam in a vertical plane passing 
through the eye. Whenever the spatula is moved up or down 
in the fluid, the light reappears on both sides of the spatula ; 
this continues only so long as the spatula is in motion. As soon 
as the motion stops, the light disappears, and that so quickly 
that I have hitherto been unable to determine the rate of relaxa¬ 
tion of that state of strain which the light iudicates. 

If the motion of the spatula in its own plane, instead of being 
in the plane of polarisation, is inclined 45” to it, no effect is ob¬ 
served, showing that the axes of strain are inclined 45° to the 
plane of shearing, as indicated by the theory. 

I am not aware that this method of rendering visible the state 
of strain of a viscous fluid has been hitherto employed ; but it 
appears capable of furnishing important information as to the 
nature of viscosity in different substances. 

Among transparent solids there is considerable diversity in 
their action on polarised light. If a small portion is cut from a 
piece of unannealed glass at a place where the strain is uniform, 
the effect on polarised light vanishes as soon as the glass is re¬ 
lieved from the stress caused by the unequal contraction of the 
parts surrounding It. 

But if a plate of gelatine is allowed to dry under longitudinal 
tension, a small piece cut out of it exhibits the same effect on 
light as it did before, showing that a state of strain can exist 
without the action of stress. A film of gutta percha which has 
been stretched in one direction has a similar action on light. If 
a circular piece is cut out of such a stretched film and warmed, 
it contracts in the direction in which the stretching took place. 

The body of a sea-nettle has all the appearance of a trans¬ 
parent jelly, and at one time I thought that the spontaneous 
contractions of tire living animal might be rendered visible by 
mean* of polarised light transmitted through its body. But I 
found that even a very considerable pressure applied to the sides 
of the sea-nettle produced no effect on polarised light, and I 
thus found, what I might have learned by dissection, that the 
sea-nettle is not a true jelly, but consists of ceils filled with 
fluid. 

On the other hand, the crystalline lens of the eye, as Brewster 
observed, has a strong action on polarised light when strained, 
either by external pressure, or by the unequal contraction of its 
parts as it becomes dry, 

1 liave enumerated these instances of the application of polar¬ 
ised light to the study of the structure of solid bodies as 
suggestions with respect to the application of the same method 
to liquids so as to determine whether a given liquid differs from 
a solid in having a very small “rigidity,” or in having a small 
“time of relaxation,”* or in both ways. Those which, like 
Canada balsam, act strongly on polarised light, have probably a 
small “rigidity,” but a sensible “time of relaxation.” Those 
which do not show this action are probably much more “ rigid,” 
and owe their fluidity to the smallness of their “time of relax¬ 
ation.” 

“ On the Period of Hemispherical Excess of Sun-spots, and 
the 26-day Period of Terrestrial Magnetism,” By J. A. Broun, 
F.R.S. 

Jt appears from the interesting communication to the Royal 
Society, June 19, by Messrs. De? La Rue; Stewart, andLoewy,t 
that the difference of the area of spots on the visible northern 
and southern quarter-spheres of the sun seems, during periods of 
considerable solar disturbance, to obey a law such that the 
difference is a maximum in the same quarter-sphere during 
several successive rotations of the sun, the difference being a 
maximum alternately in the northern and southern hemispheres; 


the time from maxiimtifcto maximum, for the same hemisphere* 
being variable between iff and 32 days, but having a mean 
value uf about 25*2 days. 

It occurs at once that if the variations of the mean terrestrial 
magnetic force are connected in any way with the solar spots, or 
the causes which produce them, we might here find some expla¬ 
nation of the magnetic period of 26 days, the difference of spot 
area in one hemisphere from that in the other being related to 
a difference of the solar magnetic action, 

In order to determine whether such a connection existed, 1 
projected first the curves of excess of spot-area given in the 
paper of Messrs. De La Rue, Stewart, and Loewy, and below 
them the daily mean horizontal force of the earth’s magnetism 
during the same periods. The conclusion from these projec¬ 
tions is, that there is no relation whatever between the tvx> class** 
of curves. The maxima and minima of the one agree in no ways 
with those of the other j the greatest excesses of sun-spot area 
in the one hemisphere over those in the other occur when the 
earth’s magnetic force is the most constant; the greatest varia¬ 
tions of the earth’s magnetic force from the mean occur in 
several instances when the sun-spot area is equal in the two 
visible quarter-spheres. 

It should be remembered, in considering the curves of sun¬ 
spot excess, that the minima and maxima are in some cases only 
relative; sometimes the one, sometimes the other being really 
cases in which there is neither maximum nor minimum ; that is 
to say, cases in which the sun-spot area is equal, or nearly so in 
the two visible quarter-spheres. 

It would be hasty to conclude from this comparison that the 
variations of the mean magnetic force are really unconnected 
with the mode of distribution of the sun-spots, Other methods 
of grouping the spots may perhaps be employed with advantage 
relatively to this and other questions, for example, were the 
position of the centre of gravity of the sun-spots determined for 
the visible quarter-spheres and hemisphere, giving each spot a 
spot-weight in proportion to its area, the variation of these 
positions in latitude and longitude and their weight#, might give 
a more satisfactory base for this comparison and for other de* 
ductions. 

It will be obvious also that this investigation refers only to 
one visible hemisphere of tlic sun ; an approximation to the spot- 
distribution on the other hemisphere will, however, be frequently 
possible. 

“On the Nervous System of Actinia Bart I., by Prof P, 
Martin Duncan, F.R.S. 

“ On certain Discrepancies in the published numerical value 
of v,” by William Shanks, 

Mathematical Society, Dec. II—Prof. Cayley, F.R.S., 
V.P,, in the chair.—Prof. Clifford gave an account of his paper 
on the graphic representation of the harmonic components of a 
periodic motion. The paper was an application of a theorem of 
Fourier’s, which asserts that any motion having the period F 
may be decomposed into simple harmonic motions having 
periods P, i P, } P, &c., and assigns tile amplitudes ami phases 
of these motions by means of definite integrals.—Prof. Cayley 
next spoke on the subject of Steiner’s surface. The author stated 
that he had constructed a model and drawing* of the symmetric 
cal form of Steiner’s surface, viz. that wherein the four singular 
tangent planes form a regular tetrahedron, and consequently the 
three nodal lines (being the lines joining the middle points pf 
opposite edges) a system of rectangular axes at the centre of the 
tetrahedron. He then described the general form of the sur&cek 
and imaUydiKUMed its analyticuI theory.-Loni Rayleigh, Mr. 
Roberts, Prof, Clifford, and Prof, Cay 2 ey mode further < 
communications to the Society, 


Linn can Society, Dec. tS—G. BetrtW F.&.&, preside** 
in the chair.—Dr. Hooker exhibited i magnificent aoophyt* from 

(r f' er f i Lefr0 Tt * rix-lobed Seychelles 
cocoa-nut \L,odotcca Stythell&rutti) and two t azza s made ftxKB the 
shell of a Seychelles cocoa-nut sent item the Seychelles by Mri 
Swinburne Ward to the KeUr Museum; »komMmm bam 
from Mauritius and Madagascar made from soma gtsaadlMthn t : 
and two walking-sticks Jam Bermuda, mads of the “«ed** 
wood of commerce ifrm&nu Bowriwr 

exhibited an infloreaoence of am orchid with a tummMde tnSB 

w2r& 

pedition,” No, 2, by H. RL Mos«3 ey^M*X,., 
Bermuda and the surrounding sea* . About, 
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fag plants were gathered on the island; to of these, not more 
than ioo were certainly native, Those of West-Indian origin 
were probably brought, as Grisehach had suggested, by the Gulf- 
Stream or by cyclones, there being no winds blowing directly 
front the American coast which would be likely to carry seeds, 
which might, however, be conveyed from the Continent by mi¬ 
gratory birds. A note by Prof. Thiselton Dyer appended to the 
paper stated that 162 species sent over by Mr. Moseley had been 
determined at the Kew Herbarium, of which 71 belong to the 
Old World, while 2, an Erytkraa and a Spiranthes, were plants 
hitherto known as confined to single localities in the United 
States.—“ Changes in the Vegetation of South Africa, 
caused by the introduction of the Merino Sheep,” by Dr. 
Shaw. The original vegetation of the colony is being in many 

S laces destroyed or rapidly deteriorated by over-stocking and by 
le accidental introduction of various weeds. Among the most 
important of the latter is the XntUkium sfiinosum, intro¬ 
duced from Europe, the achenes of which cling to the 
wool with such tenacity that it is almost impossible to detach 
them, and render it almost unsaleable. It spreads with such 
rapidity that in some parts legislative enactments have been 
passed for its extirpation ; and where this is not done, it almost 
usurps the place of the more useful vegetation. The president 
stated that the Xanthium has in the same manner deteriorated 
the pastures in Queensland ; whilst in the south of Europe, where 
it is equally abundant, it does not appear to cause such injurious 
results. Though generally distributed through Europe, the plant 
is probably of Chilian origin.—Extract from a letter from Osbert 
Salvin, F.R.S., to Dr. Hooker, dated Guatemala, Oct, 6. Mr. 
Salvin is engaged in collecting plants on the slojjes of the Volcan 
de Fucgo, 5,000 ft. in elevation, and within an easy ride of a 
volcano 13,000 ft. above the level of the sea. He hopes to secure 
all the plants between the elevations of 3.500 and 8,500 ft. Many 
of the species appear to have a vertical range of as much as from 
2,000 to 3,000 ft. 

Meteorological Society, Dec. 19,— Dr. R, J. Mann, pre¬ 
sident, in the chair.—The following papers were read :—“On an 
improved form of aneroid for determining heights with a means 
Of adjusting the altitude scale for various temperatures,” by 
Mr. Rogers Field, In this aneroid the scale is adjustable 
for different temperatures. The principle of the adjust¬ 
ment depends on the fact that when the scale is shitted it be- * 
comes inaccurate for the temperature for which it was laid down, 
and therefore practically accurate for some other temperature, so 
that the scale has only to be shifted into certain different fixed 
positions to obtain a series of different scales suitable for different 
temperatures of the air.—“On the North Atlantic hurricane of 
August 20 to 24, 1873, which did much damage at Halifax, 
Nova Scotia, and elsewhere,” by Cap*. II. Toynbee, F.R.A..S. 
The author alluded to various data which had come into the 
Meteorological Office respecting this gale, especially to a 
chart of its track, and important remarks from Mr. J. 
R. H. Macfarlane, R.N., Naval Sub-Lieut. H.M.S. /Ymr. 
This data proved that it was a hurricane, and its route 
was traced from a position to the south-east of Bermuda to 
Halifax, showing its probable track for four days. The author 
then went on to say tlmt if the circular theory for hurricanes 



of Cyclones in the Southern Indian Ocean ” * were correct, then 
U Was incumbent on the meteorologists of the northern hemi¬ 
sphere to institute a similar inquiry, as the form of cyclones in 
the southern hemisphere worked out from frets by Mr. Meldrum, 
made it necessary to modify the rules in use amongst seamen for 
avoiding their centres. An enlarged copy of Metdrum'e dia¬ 
gram (reversed to adapt it to the northern hemisphere) was ex¬ 
hibited. , the paper concluded with a suggestion that the 
August gale of 1873 would afford the means for inquiry into the 
shape of the northern hemisphere cyclones, aod that data for 
in** month should be. collected from all paifa.of. the North At- 
hnrtc, and worked up into daily synoptic charts* which sugges¬ 
tion the author hoped would be earned out either by America or 
England.—On a mercurial barometer for the use of traveller#, 
felfrA by thft spfral-coJd nmthod, by Staff-Commander C George* 

Association, Dec. 5.—Henry Woodward, 
ivm^lent, in the chair.^ On the Yorkshire Oehtw^ 

4 the SfBcZ 


by W. T, Hudleston, F.G.S, The district occupied by beds 
of Oolitic age in north-east Yorkshire, constitutes a mass of 
elevated land divided into two very unequal lobes by a 
triangular depressed area known as the Vale of Pickering, 
towards which the beds incline. A diagonal of thirty-one 
miles, from N.E. to S. W., exhibits tire beds of the Moorland 
range resting on the Lias of Robin Hood’s Bay, whence they 
incline towards the Vale of Pickering, newer beds being 
continually met with as far as the “ Ivimmeridge Clay ” of the 
vale. Crossing this vale towards the Howardian Hills, the 
previous beds or their equivalents are repeated in inverse order, 
until the Lias of the Vale of York is reached. Dealing with 
the Lower Oolites only,. the group is cfsentially arenaceous. 
At the eastern termination of the moorland range (coast section) 
these beds have a thickness of 700 ft., mostly sands and shales, 
nearly devoid of marine mollusca, but rich in plant remains. 
There are, however, four distinct zones of marine life (well 
pointed out. by Dr. Wright in 1859) which may be made out on 
the coast ancf identified in the transverse valleys of the moor¬ 
land range. {1) The Dogger and its associated Land-rock, 
magnificently developed at Blue Wyke a sandy oolite, altered 
into an iron-stone, calcic carbonate being replaced by ferrous 
carbonate in the case of the shells, the original material being now 
replaced by riderite, very unequally developed, sometimes resting 
on 40 ft. of “striatulus beds, sometimes directly on the Upper 
Idas. (2) “The Millepore Bed.” At the point of their 
maximum development 300 ft. of sands and shales intervene 
between the Dogger and this bed, which, north of Scarborough, 
is usually an arenaceous ironstone, but a few miles south of that 
town becomes the most important calcareous member of the 
Lower Oolites. (3) 100ft. of sands succeed and then we have 
the * { Scarborough Limestone ” series, consisting of grey marly 
limestones alternating with marly shales and varying in thick¬ 
ness from 50 ft. at Mundall to 3 it. at Gristhorp (distance 
9 miles). Above the Scarborough Limestone series occuts 
160 feet of shales and sandstones ; some of these beds ex¬ 
hibit casts of myaeftorm shells. (4) The fourth fossilil’erous zone 
is usually referred to the cornbrash. More complete marine 
conditions arc apparent. Brachiopoda are abundant. Ammo¬ 
nites Herveyi plentiful in this bed, which yielded a fine suite of 
fossils. It forms the last of the Lower Oolites. In the inland 
chain south-west of the Vale of Pickering, the Lower Oolites are 
much attenuated, amounting to no more than 150 feet in the 
Derwent Valley, The types, too, are much altered. 

Chemical Society, Dec. 18.—Dr. Odling, F.R.S., presi¬ 
dent, in the chair.—A paper on the preparation of standard trial 
plates to be used in verifying the composition of the coinage was 
read by the author, Mr. W. C. Roberts, Chemist of the Royal 
Mint. After giving a sketch of the variation in composition of 
the English gold and silver coins from the earliest times, he 
noticed the various trial plates which had been prepared since 
r66o, showing that they sometimes varied considerably from the 
standard of 916*66 parts in 1,000 for the gold and 925 <o for the 
silver. He then proceeded to describe the process employed 
and the difficulties to be overcome in the preparation of the new 
standard trial plates. These were exhibited at the meeting, and 
also a magnificent specimen of pure crystallised gold.—Re¬ 
searches on the action of the couple on organic bodies, Part iv., 
on iodide of ally!, by Dr. G. H. Gladstone and Mr. A. Tribe, 
being a continuation of their investigations on this subject.- On 
tctranickekms phosphide, by Dr. R. Schcnck.—On ferrous an¬ 
il ydrosulphate, by Mr. T, Bolas. The compound, which is crys¬ 
talline, is precipitated on mixing an aqueous solution of green 
vitriol with about nine times its volume of concentrated sulphuric 
acid.—On the hydrochloride of narceine, by I)r. C.R. A. 
Wright. 

Royal Horticultural Sociey, Dec. 3.—Scientific Com¬ 
mittee.—A. Smee, F.R.S., in the chair.—Dr. Masters, F.R.S., 
exhibited part of a poplar (sent by Mr. G. T. Saul), which, 
while apparently healthy, had during the past summer, within 
twenty-four hours, shed the whole of its leaves and never reco¬ 
vered. The Rev* M. T. Berkeley pointed out that the specimen 
was visibly attacked by fungus mycelium. No doubt, the tree 
hod long been diseased unsuspected; the healthy bark would 
prqbably be reduced to a narrow strip* and when this failed the 
tree would die apparently quite suddenly.—Prof. Thiselton Dyer 
exhibited a drawing of a luminous Didymium from St. Kitt’s.— 
Mr. McLachlan, F.L.S., inquired as to the possibility of intro¬ 
ducing humble-bees into New Zealand ; the, red clover* which 
had also been introduced* was not fertilised for the want of them 
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ThB chairman thought there could be no difficulty about Hy the 
Rev, Mr. Cotton had taken bees out to New Zealand by keeping 
them at a low temperature, and consequently in a dormant con¬ 
dition, by means of ice,—Mr, McLachlan further wished the 
opinion of the committee with respect to another New Zealand 
inquiry by Captain Hutton ; Apmdes were now becoming very 
common in New Zealand, but were probably not indigenous. 
Could the golden-winged fly (Chrysopa) be advantageously in- 
tioduced to check them. The chairman thought that it would 
lie far better to send out dormant lady-birds (Coccittella). Mr. 
Wilson, F.R.S., pointed out the necessity of caution in these | 
introductions ; sparrows and hares were far from a boon in 
Australia.—Prof. Thiselton Dyer read a letter from Mr, Scott, 
F.R.S., Director of the Meteorological Office, with respect to a 
change in the climate of Scotland recently insisted on by Mr. 
McNab. He stated that it was an opinion too general to be 
lightly disregarded that our winters arc warmer and summers 
cooler, on an average, than in the last century, hut did not know 
where to find records which could be quoted with confidence in a 
discussion of the question.—Dr. Voelckcr, F.R.S., mentioned 
that there was no doubt that it was quite possible to make wine 
from grapes ripened in this country; the often-repeated argu¬ 
ment that our summers must be cooler because wine was not 
now made was manifestly fallacious.—Mr. A. W. Bennett, 
F.L.S., communicated a paper on pollen-eating flies of the group 
Syrphidcc. —Mr. Baker, F.L.S., sent capsules of Lilium auratum 
and Z. spedosum. 

Anthropological Institute, Dec. 9.—Mr. F. G* H. Price, 
F.G.S., in the Lhair.—Mr. J. Park Harrison gave a detailed 
description of two incised tablets, from Easter Island in the 
South Pacific, discovered by the French missionaries in one of 
the stone houses supposed to l>e formerly occupied by the 
chiefs. The signs appeared to be principally iconographic and 
to represent forms of life and incidents connected with islands 
several thousand miles to the west.—Prof, T. McK. Hughes 
described the results of his exploration of the rock-shelter 
known m Cave Ila, near Giggles wick, Settle, Yorkshire. In 
the upper deposits flakes and scrapers of chert and flint and 
other ancient remains in stone and iron were mixed up with 
the most recent works of art by the operations of badgers, rab¬ 
bits, &c. In these beds the bones were found by Prof. Busk to 
be all of recent aperies, still, or till quite lately, common in 
the district. In the older deposits, which were composed 
chiefly of angular fragments of limestone, and, therefore, were 
not disturbed by burrowing animals, the remains of bear oc¬ 
curred associated with ox, goat or sheep, and dog ; but as yet 
no traces of men. A point to which the author called special 
attention was the explanation found here of the occurrence in 
many ossiferous caves of such immense quantities of the bones 
of mice. The floor was in places strewn with broken up pellets 
of owls with here and there a few retaining their form, which, 
when the hair had decomposed away would exactly correspond 
to the layers and little bunches of the bones of mice in the 
underlying beds.—Prof. Hughes also read a joint paper by him¬ 
self and Rev. D. R. Thomas, “ On the occurrence of Fclstone 
implements, of the Le Moustier type, in Pontnewydd Cave 
near St. Asaph, North Wales,” After explaining by reference 
to sections, the position of the cave and of the deposits ia it, the 
authors described a series of implements of felstone as similar to 
the common forms of Le Moustier as would be expected, allow¬ 
ing for the difference of material. They exhibited also a collec¬ 
tion of bones from the same deposit which were referred by 
Prof. Busk to Ursus spelceus, U. ferae, Hyena spel&a, Rhi¬ 
noceros Iwnistmhus, and others, including a human molar which 
Prof. Busk pointed out was remarkable for its large size. As 
the rock, of which the implements were manufactured, occurred 
in that river basin in the boulder clay only, as the implements 
seemed to have been made from fragments such as occur in 
the drift, and are found associated with remanie drift mixed 
with tumble from the roof of the* cave, the authors in¬ 
ferred that the deposit was post-glacial, while the forms 
of the implements, and the animal remains found with 
them would refer the beds to the earliest cave deposit 
in which human remains have been found.—A communi¬ 
cation was made by Prof. Busk oft a human fibula of unusual 
formation discovered in Victoria Cave, Settle, Yorkshire, The 
fragment lay at a considerable depth in the cave and beneath a, 
thick layer of Boulder Clay, and was associated with bones ot’the 
two large species of cave Bear, Hyena, Rhinoceros tichorhinus, 
Mison and Verms. From its position, accompaniments, and 


other consideration^ the deposit in which the specimen we» 
found, had been regarded as of pre-glacial age. 

The London Anthropological Society, I>ec. a.-—Dr, R* 
S. Chamock, president, in the chair,—Causes which determine 
the Rise and Fall of Nations, by T. Inman, M. D. The paper em¬ 
braced the whole historical range. —Western Anthropologists and 
Extra Western Communities, by J. Karnes, D.Sc. The paper 
shows what should be the moral attitude of the more civilised to 
the less civilised—what the latter has to teach the former—and 
the evils of western contact with the backward races. 

Photographic Society, Dec. 9.—J, Spiller, F.C.S., V.P., in 
the chair.—On photo-collotype printing, by Capt, T. Waterhouse. 
The author recommended the use of citric acid as a clearing 
agent.—Lieut Chermside, R.E., read a paper on photography io 
the Arctic Regions. Mr. Chermside accompanied Mr. Leigh Smith 
in his Arctic expedition last summer. The temperature at which 
pictures were actually taken was rarely less than 32 0 Fahr., but 
much difficulty was experienced in maintaining the solutions in 
proper order during excessive cold. The author gave some prac¬ 
tical advice on the subject of overcoming actual difficulties inhe¬ 
rent to photographic manipulations in high latitudes. 

Paris 

Academy of Sciences, Dec. 15.—M. de Quatrefeges, 
president, in the chair,—The following papers were read :—On 
the laws 'of the magnetisation of steel by currents, by M. 
Jamin.—An answer to a note read by M. Trecul at the meeting 
of the Dec. 8, by M. Pasteur. This was a reply to M. Tr&ul's 
criticism on the author's note on beer and displayed considerable 
acrimony, M. Pasteur of course sustained his well-known views 
of the nature of ferments. —M. Berthelot presented some new 
remarks on the nature of the chemical elements, which however 
could not be read on account of want of time. The author, it 
may be stated, admits the possibility of the elements being modifi¬ 
cations of a fundamental substance, and stated that nothing 
renders it improbable that a discovery like that of the voltaic 
current might not give us power to still further simplify matter. 
His paper concluded thus ; - We shall only he too happy if Mr. 
Lockyer, guided by stellar spectral analysis, can shed a new light 
upon these questions, and continue to investigate problems rawed 
now forty years ago by M. Dumas in a work {feyons de Philo* 
sophie Ckimiqut ) which has contributed so much to our scientific 
education.—Researches on new butyl derivatives by M. A* 
Cahours. The author dealt with the aluminium silicon tin and 
mercury compounds of butyl—*On the propagation of the 
Phylloxera, by M. H. Mares.—Report on Mr. Douglas Gallon’s 
paper “On the Construction of Hospitals/' by M. Larrey, and 
General Morin:—Valuation in mechanical units of the quantity 
of electricity produced by an element in a battery, by M- 
Brnnly. IIyl>ernation of the Phylloxera on the branches and 
leaves of the vine, by M. Max. Cornu.*—Action of the volcanic 
earth of the solfatara of Pouszoles on the diseases of the vine, by 
M. S. De Luca.—On certain morphological changes observed in 
the genus Cypripedium , by M. R. Gudrtn. 
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THE YORKSHIRE COLLEGE OF SCIENCE 

*VT OW that a scheme for a College of Science at Leeds 
has been all but completed, under the chairmanship 
of Lord F, C. Cavendish, M.P., it seems somewhat sur¬ 
prising that such an institution in connection with York¬ 
shire has not been thought of long ere now. It is the largest 
county in England, carries on a greater variety of indus¬ 
tries all more or less dependent for success on the results of 
scientific research, and boasts of a larger number of local 
scientific societies and field-clubs than any other county 
in the three kingdoms, as we have shown in our articles 
on that subject However, u better late than never f and 
to judge from the prospectus and subscription lists, a very 
fair start is likely to be made. The scheme proposed by 
the committee formed at Leeds in 1869 involved an ex¬ 
penditure of 100,000/., but it is not intended at present to 
carry out the whole of this scheme, but to commence on 
a smaller scale in temporary premises and with a limited 
number of professors. We have no doubt, from the 
hearty way in which the proposal has so far been met, 
that the college will be a success, and that ere long it will 
be possessed of a handsome building of its own, with a 
full staff of professors. 

From what follows, it will be seen that the teaching 
will have a practical or technical aspect, having regard 
to the processes connected with the multifarious arts and 
.manufactures which occupy the large population of York¬ 
shire. In the midst of an eminently practical people, there 
can be no fear of this consideration being neglected, but 
we hope that in the long run the claims of pure science will 
not be overlooked, for it is every day being more and more 
clearly proved that a preliminary training in pure scien¬ 
tific research is the best introduction to a fl technical ” 
education ; and very many of the industrial applications 
of science have been found out by students who took no 
thought of the practical issues of their investigations. 
There is more than one institution in America which 
might, in this respect, be taken as models for a technical 
college. 

The Yorkshire College of Science, the Prospectus 
tells us, is intended to supply an urgent and recognised 
want, vis.Instruction in those Sciences which are 
applicable to the Industrial Arts, particularly in their 
relation to Manufactures, Engineering, Mining, and 
Agriculture. It is designed for the use of persons who 
will afterwards be engaged In those callings as foremen, 
managers, or employers; and also for the training of 
teachers for ordinary Scienc&Schools and Classes. 

To carry out the object of the College, it is proposed to 
establish Professorships in (1) Chemistry and its appli¬ 
cation to Metallurgy, Manufactures, and Agriculture; 
(a) Civil and Mechanical Engineering; (3) Physics and 
Mathematics; (4) Geology and Mining. 

T;hh Provisional Committee seem to have right notions 
as & how scientific men ought to be treated. To obtain 
the Services of eminent scientific men, they say, the pay¬ 
ment to each Professor cannot be less than 300/. per 
*4dftion to a proportion of the students* fees, A 
if raised by annual subscriptions, 
VoL tx,—No, ui 


would not secure Professors of high scientific qualifi¬ 
cations, to whom the permanency of the scheme has to 
be assured. Besides the stipends of the Professors, 
sundry annual expenses for working and maintenance 
will be required, and these will be paid out of the general 
fund. The Committee therefore appeal for contributions 
upon a generous scale commensurate with the importance 
of the proposed scheme. This appeal has been well 
answered already ; but we hope that the Committee will 
not rest until the whole of the original scheme has been 
realised. 

The Committee refer to the sum raised for the New¬ 
castle College of Science, 22,025/., with an annual con¬ 
tribution of 1,000/. from the University of Durham, and 
say with justice, that, considering that the wealth of the 
district over which the benefits conferred by the Yorkshire 
College of Science will extend is at least equal to the 
Newcastle district, it is to be hoped that the public spirit 
of Yorkshireincn in behalf of the College will be as freely 
expressed. 

To the Owens College, Manchester, the sum of 13,500/. 
has been contributed by the engineering profession to¬ 
wards the endowment of the chair for Engineering ; and 
the hope is entertained that towards the endowment of 
the Professorship in that subject in the Yorkshire Col¬ 
lege of Science, aid may be forthcoming. from a similar 
source. The chair for Chemistry has also peculiar claims 
for support upon the manufacturers of the county whose 
business requires the aid of chemical science. 

Arrangements will be made for the establishment of 
scholarships at the College. All donors of 5004and up¬ 
wards towards the College funds will be entitled to nomi¬ 
nate to a free studentship for a term of years. 

It is proposed to vest the government of the College in 
a board of governors, consisting of (a) all subscribers of 
250/. and upwards ; (b) fifty governors elected by the 
general body of subscribers ; (c) two professors elected 
by the professorial staff. The governors shall hold two 
meetings in the year, shall appoint trustees, shall audit 
the ’ accounts, shall receive the annual report from the 
council of the College, and shall constitute a court of 
appeal in certain cases. The ordinary administration 
shall be in the hands of a body called the council. This 
shall consist of fifteen members, including a chairman, to 
be elected out of and by the governors. 

One of our wealthy City Companies, the Clothworkers* 
Company, we are glad to see, has generously come for¬ 
ward in the interests of the College as well as in the 
interests of the particular branch of manufacture with 
which the Company is connected, by endowing a Profes¬ 
sorship of Textile Fabrics with 300/. ayear. The subscrip¬ 
tion of the coal-owners alone amounts to some thousands 
of pounds, and we have no doubt, when the time comes to 
extend the sphere of the College and to give it a permanent 
building of its own, this wealthy class will see it to be their 
duty largely to add to this subscription. We hope also 
that others of our City Companies will see it to be their 
interest to lend a helping hand to the young institution. 
There are several such technical institutions on the Con¬ 
tinent, and it is on this account that in several respects 
Continental manufactures are much superior to those of 
Britain. Let us hope that this may not be much longer 
the case, but that by the establishment of the Yorkshire 
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College of Science, and simitar institutions in other dis¬ 
tricts, all who are in any way connected with our arts and 
manufactures may be trained to work on a method so 
really scientific that Britain shall in this, as she certainly 
is in some other respects, be foremost among the 
nations. 


REFRACTION OF LIGHT MECHANICALLY 
ILL US TR A TED 

I N preparing an elementary lecture on Light, intended 
to be given at the Taunton College School, I have 
had to consider how best to explain the somewhat abstruse 
principle of optical refraction. It is true that Sir John 
Hcrschel, in the sixth of his “Familiar Lectures on 
Scientific Subjects,” giving the explanation of refraction on 
the undulatory theory, describes it as being “ exceedingly 
simple.” The fact is, however, that it involves concep¬ 
tions of wave-motion, difficult for any but advanced 
students, and even they feel grateful to the eminent 
physicist for the help afforded by a familiar illustration 
with which he follows it. Fie desires his readers to 
imagine a line of soldiers marching across a tract of 
country divided at a straight boundary into two regions^ 
the one level ground suited for marching, the other rough 
and difficult to walk over. Now if the line of soldiers 
march with their line of front oblique to the boundary, 
the men on the side just engaged in the heavy ground 



will be retarded as soon as they cross into it, so that if 
the line be kept unbroken, the consequence must be a 
change of front, which will leave the whole body of men 
marching across the heavy ground in a new direction— 
in a word, their direction of march will have been re¬ 
fracted. Now the light-waves emitted from a radiant 
point being compared to the circles spreading from a 
stone thrown into a pond, it is easily understood how a 
sensibly straight portion of such a light-wave, passing 
obliquely from one medium to another of different resist¬ 
ance, will be refracted in a new direction. This simple 
conception of change of front is at once apprehended by 
the learner, to whom refraction thenceforth ceases to be a 
molecular mystery, and becomes an intelligible mechani¬ 
cal act dependent on the resistance of the two media 
and the form of their limiting surface. Probably no point 
in all Herschcl’s lectures has fixed itself in the memory 
of so many intelligent readers. 

In following up the train of thought started by Sir 
John JTerscheVs comparison, it occurred to me that an 
instrument made to perform refraction mechanically 
would be useful in teaching optics, and that such a con¬ 
trivance would only require a pair of wheels running on 
a table, into and out of a resisting medium. After a 


number of trials, made with the help of Mr. R. Knight, 
a simple arrangement has been completed, which answers 
satisfactorily in showing the behaviour of a ray of light 
under the various circumstances of ordinary refraction. 
Pieces of a thick-piled velvety plush known as u imitation 
sealskin ” are cut out to represent the sections of a thick 
plate, a prism, a convex and a concave lens, and glued on 
to smooth boards. The runner consists of a pair of box¬ 
wood wheels mounted loosely on a stout iron axle, and is 
trundled across the board, or still better, the board itself 



is tilted up, and the runner let go in the proper starting 
direction. The following figures show the path of the 
wheels, always from right to left of the page. 

In Fig. x, the runner starting from A, enters the rec¬ 
tangle of velvet at B, where its left wheel being first re¬ 
tarded, it shifts round into the direction BC, till it reaches 
C, where the left wheel first emerging gains on the right, 
so as to bring back the runner to the ultimate direction 
CD. This illustrates the refraction of a ray of light in 
entering and quitting parallel plane surfaces of a re¬ 
sisting medium, such as a plate of glass. When the run¬ 
ner enters at right angles to the boundary, its direction 
is of course unchanged, as with the ray of light. 

Fig. 2 shows the path ABCD of the runner across a 
triangle, corresponding with the course of a ray traversing 
a prism. Also, by causing the runner to enter at about a 
right angle near E, a direction is given to it which, if the 
surface of the board and the triangle were similar as to 
resistance, would make it emerge near F, at a small angle 
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to the side. But the left wheel passing on to the smooth 
surface gains so much on the right wheel still in the 
velvet, that the axle slews round, the left wheel re-enters th 
velvet, and the runner goes off in the direction FG, thus 
illustrating the total reflexion which takes place when a 
ray of light is directed to emerge very obliquely from a 
more into a less resisting medium, as from a glass prism 
or a surface of water into air. 

The action of the double-convex lens in causing parallel 
or divergent rays to converge is shown by the path of the 
runner in Fig, 3, which requires no further explanation, 
nor does that corresponding to the divergent action of 
the double-concave lea*, Fig. 4. By starting t*tf runners 
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at once from the right-hand side of the board, so a$ to 
traverse the upper and lower parts of the convex lens, 
they are made to run into one another, thus illustrating 
the meeting of rays in a focus. 

Lastly, by using two runners with wheels of different 
diameters, as the refraction depends on the resistance to 
the wheels by the velvet, the apparatus maybe so inclined 
as to show plainly their consequent difference of refrac¬ 
tive angles. The courses of the two are seen in Fig. 5. 
This experiment, however, requires some nicety of ar¬ 
rangement 

Now the separation of rays of different refrangibilities 
by a prism being due to a like cause, this experiment 
serves to illustrate mechanically the decomposition of 
white light. Let the large-wheeled runner represent 
the red ray, and the small-wheeled runner the violet ray, 
the principle of the prismatic spectrum becomes at once 
evident. 

For the information of any who may wish to reproduce 
this simple apparatus, I may state the dimensions I have 
found convenient. The wheels may be in. and 2 in., with 
rounded edges, mounted on a nearly half-inch iron axle, 
turned down to * in. at the ends. The boards may be 2 ft 
6 in. by 1 ft. 6 in., with velvet on each side. It is conve. 
nient to place the velvet nearer to one end of the board 
to leave room at the other for starting the runner; and 
care must be taken to cut the velvet so as to present a 
good resisting surface, as this varies with the direction of 
the pile. In using the apparatus for teaching, care in 
manipulation is required to neutralise the defects of the 
texture. Some kinds of “ Utrecht velvet,” to be had from 
the upholsterers, are more uniform than the “ imitation 
seal-skin,” and thus work more equally, but their effect is 
not so striking. Wet sand will answer equally well with 
the velvet, if metal wheels be used. 

Edward B. Tylor 


THE FRESHWATER FISH OF INDIA AND 
BURMAH 

Report on the Freshwater Fish and Fisheries of India 
and Burmah . By Surgeon-Major Francis Day, F.L.S. 
and F.Z.S., Inspector-General of Fisheries in India. 
8 vo. (Calcutta, 1873.) 

N the introductory part the author states that the pre¬ 
sent report is the result of investigations commenced 
by him in the year 1868, into whether a wasteful destruc¬ 
tion of the freshwater fisheries is or is not occurring in 
India and Burmah* He comes to the conclusion that a 
wasteful destruction of fish is going on to a very great 
extent, that these fisheries arc more and more deterio¬ 
rating, and that immediate legislation is called for, to 
prevent the entire failure of a most important article of 
food* 

The steps taken by the Inspector-General to ascertain 
the facts on which he bases his report were twofold. 
He personally inspected districts of various parts of the 
Indian Empire, and supplemented his own observations 
by collecting the opinions of European and Native offi¬ 
cials, to whom he addressed a series of questions bearing 
upon the subject. Accordingly the book before us is 
divided ipto two parts (1) The report proper, pp, 1-118; 
and (?) A rtsymi of the answers returned, with marginal 


notes by the reporter, pp. i.-ccxxxvi. An article on “ Fish 
as Food, or the reputed Origin of Disease,” an Enumera¬ 
tion of the Indian freshwater fishes, and Notes on pre¬ 
serving specimens of fish, conclude the volume. 

Europeans who have formed favourable ideas respect¬ 
ing Indian rivers and their abundance of fishes from the 
accounts which so frequently enliven the sporting papers 
of the day, will find them rudely dispelled by this report. 
It is true that not a few of the resident officials deny the 
decrease of fishes, and deprecate legislative interference 
altogether. Thus, for instance, the Commissioner of the 
Agra Division writes that there is no reason to apprehend 
that any wholesale destruction of fish goes on in these 
parts. A close-time might no doubt be introduced by 
law for the protection of fish during the breeding season, 
but it does not appear to him that it would be easy to 
carry out such a measure, or that there is any compen¬ 
sating object to be gained ; that “ it is a useful maxim— 
de minimis non curat lex —minute legislation is unbefit¬ 
ting our position in this country, and more likely to ex¬ 
pose our Government to ridicule than to any results of 
important benefits to the people“ it is in the highest 
degree undesirable that the public mind should be dis¬ 
turbed by gratuitous interference on the part of an alien 
administration, enforced by not very trustworthy agency.” 
On the other hand, the Inspector adduces such incontro¬ 
vertible evidence in favour of the conclusion he has arrived 
at, that wc can but agree with him that in numerous dis¬ 
tricts the freshwater fisheries are in danger of being 
utterly destroyed, and this must appear to call for speedy 
interference by the Government all the more, as those 
districts arc among the most populous, in which this 
article of food can be least spared. 

Naturally one looks first for the causes by which the 
Indian fisheries are said to have been thus reduced ; and 
it is not very flattering to be told by the author that this 
disastrous effect has been caused by the change from the 
Native to the British rule. He states that, under the for¬ 
mer rule, fisheries formed royalties mostly let out to con¬ 
tractors, who alone in the district possessed the right to 
sell fish, and that they permitted the people, on payment, 
to capture fish for their own consumption ; that the men 
who followed the occupation of fishing formed distinct 
crafts or castes, exercising their calling with certain re¬ 
strictions and regulations. Under British rule the renting 
system was abolished; with the most philanthropic 
intentions, the British gave to the people liberty to fish 
when and where they pleased ; where everybody could fish, 
fishing ceased to be a distinct calling ; breedingfish were 
captured without regard to season ; and when the supply 
of larger fish commenced to fail, it became the practice 
to catch undersized fish and fry. Add to this, that a 
number of irrigation weirs and dams were erected, pre¬ 
venting the fish from resorting to suitable spawning^beds, 
that fixed engines for the capture of fish are now used, 
where previously they were never permitted, and the 
natural result is the lamentable state as represented by 
the Inspector. 

We heed not enter at present into the remedial mea¬ 
sures provisionally proposed by Mr. Day. His proposals, 
as well as the opinions of his opponents, will no doubt 
find due consideration on the part of the Indian Govern¬ 
ment, But I will not conclude this notice, without 
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alluding to one or two of the reports of European officials, 
which will show that, however weighty their evidence 
may be as regards the practical side of the question, their 
opinions in scientific matters are open to criticism. Mr. 
Day had drawn attention to the destruction of fish by 
various kinds of crocodiles, very properly recommending 
that rewards should be paid for their eggs. To this one 
of the officials replies :—“ Waging war against such fish- 
destroying animals as crocodiles appears to me absurd. 
I have no doubt at all but that a general destruction of 
crocodiles would directly frustrate the end hoped for by 
their destruction. Their very presence in numbers, it 
being given that they live on fish, shows that the supply 
of fish is abundant, which is all that anyone requires, and 
nature in these matters, if left alone, keeps the balance 
even, and resents interference.*’ This is exactly the same 
view as that held by the modem advocates of a general 
preservation of birds, who would preserve even such as 
the sparrow-hawk and cormorant, and who forget that 
nature itself, in distributing animal life, does not always 
consult the convenience of man. In India, the presence 
of tigers, poisonous snakes and crocodiles, would appear 
to prevent this doctrine from being generally adopted by 
the European community. Another official refers to a 
"very exhaustive and carefully drawn up report** from a 
Civil Surgeon in his district; this report is accompanied 
by a list of the freshwater fishes, in which occur some 
species with Buchanan-Hamilton designations, others 
with Latin terms derived from a dictionary, a cod-fish, a 
John dory, and " a very common fish, the scientific name 
of which is supposed to be Lacertci scincus /” Can anyone 
doubt after this that a comprehensive and well-illustrated 
hand-book of Indian Freshwater Fishes with an introduce 
tory treatise on the elements of Ichthyology is called for? 

Albert Gunther 


KOHLRAUSCH’S “PHYSICAL MEASURE¬ 
MENTS" 

An Introduction to Physical Measurements , with Appen¬ 
dices on Absolute Electrical Measurement , &c. By 
Dr. F. Kohlrausch. Translated from the .Second Ger¬ 
man Edition by T. H. Waller, B.A., B.Sc., and H. R, 
Procter, F.CS- (London: J. and A. Churchill, New 
Burlington Street, 1873.) 

M ESSRS. T. H. WALLER and H. R. Procter have 
furnished us with a translation of the second 
edition of Dr. Koh!rausch*s “ Physical Measurements,” to 
which they have added several useful Appendices and 
Tables. 

Their work is intc nded to serve as a text-book for 


students in experiment \\ physics, and consists mainly of a 
collection of the formula: used in correcting and applying 
the results of the simpler experiments in weighing and 
measuring, heat, light, electricity, and magnetism, accom¬ 
panied in each case by such an account of the method of 
observation employed as may suffice to render them intel¬ 
ligible. 

The limits which the author assigned to himself are 
very clearly laid down in the Translators* preface, in which 
we are informed that “ descriptions of apparatus are but 
rarely given, as students mostly have instruments provided 
for them,** and also that “ the mathematical knowledge 
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required is but very elementary, as the proofs of the 
formulae are only given when they present no complex 
arguments,** but it should perhaps have been added that, 
even in cases where the apparatus is simple, outlines of 
the mode of performing an experiment are generally 
alone supplied, the teacher being left to explain to his 
pupils the niceties of arrangement and manipulation. 

Regarded as a syllabus of a course of physics, the book 
is incomplete, no account, for instance, being given of 
Favre and Silberman’s Calorimeter, or, with the exception 
of saccharimetry, of experiments on polarised light; and 
if the authors plan be thought to justify the exclusion of 
these, the same reason can hardly account for the omis¬ 
sion of methods for determining* melting points, or the 
$I>ccific gravity of substances whose constitution is altered 
by exposure to the atmosphere, or the ratio of the in¬ 
tensities of the illuminations produced by two sources of 
light, or of all experiments relating to the capillary ele¬ 
vation of liquids in fine tubes. 

It is, however, as a collection of formulaUhat “ Physical 
Measurements ** is likely to prove most useful, and from 
this point of view the “ Introduction ” seems to us one of 
the best parts of the book. It contains the rules for 
finding the mean and probable errors of a set of observa¬ 
tions, and for determining empirical constants by the 
method of least squares, together with hints as to how to 
shorten the labour often wasted in the calculation of cor¬ 
rections ; points on which a short practical treatise like 
that here provided will afford great assistance to those 
who arc not mathematicians. 

The sections devoted to weighing and measuring are 
full and good, especially those which relate to the use of 
the balance, but heat and light are not treated of in an 
equally satisfactory manner. 

The experiments on these subjects which are described 
are not numerous enough to satisfy the requirements of 
large laboratories. Moreover, sufficient attention seems 
scarcely to have been paid to the fact that students should 
be encouraged to apply corrections to the results of experi¬ 
ments which they perform, not so much on account of 
the more accurate numerical values thereby obtained, as 
for the sake of the excellent practice the necessary obser¬ 
vations often afford, and the insight gained into the 
theoretical principles on which they are founded. A case 
in;point is the omission in the article on the Deter¬ 
mination of Specific Heats by the Method of Mixtures of 
any account of the correction employed by Regnault for 
the loss of heat by radiation. 

We miss all mention of the optical bank, and the 
mathematical expressions for results involving the deter¬ 
mination of distance in terms of differential measures on 
that instrument. In the article on the spherometer, which 
is in other respects incomplete, we see no instructions for 
finding the radius of a spherical surface too small to per¬ 
mit the instrument to be placed upon it; and omissions 
are made in the pages devoted to the spectrometer, the 
goniometer, and elsewhere, which combine to render the 
section on Light very imperfect. 

Nearly one half of the book is given up to Electricity 
and Magnetism, subjects in the study of which assistance 
can be more readily rendered by the method of treatment 
here adopted than in those we have bean discussing, as 
numerous mathematical formulae are required which are 
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in many cases obtained by calculations beyond the grasp 
of the less advanced pupils ; and the Translators have con¬ 
siderably improved what was already good by several 
Appendices, among which one of the most important is 
that on Thomson's electrometer. Some preliminary 
sections are devoted to the reduction of observations 
made with the mirror and scale to angular measure, to 
the determination of the position of equilibrium and time 
of oscillation of a magnetic needle and similar topics, 
while the methods of reading the various magnetometers 
and galvanometers, and the measurement of resistance 
and electromotive force, are afterwards discussed. 

On the whole the principal fault we have to find with 
the book is a want of fulness, especially in the earlier por¬ 
tions. It aims at supplying a want already felt, and 
which will become still more pressing as the number of 
those who make some progress in the study of Natural 
Science increases, and we are not aware of the existence 
of any manual which gives the information contained in 
it in an equally compact and handy form ; while the 
tables, thirty in number, which fill the concluding pages, 
will often save time and trouble to those engaged in labo¬ 
ratory work. Although, then, as we have already 
pointed out, we consider it capable of very considerable 
improvement, yet probably most teachers of Experi¬ 
mental Physics will obtain some useful hints from its 
perusal, even if they do not adopt it as a text-book for 
their pupils. A. R. 


OUR BOOK SHELF 

Pheasants for Coverts and Aviaries. By W. B, Tcget- 
meier, F.Z.S. (London :* Horace Cox. 1873.) 

Any work on animals which appeals to so many different 
human weaknesses as the Pheasants, must be popular 
if the least effort has been made to do the subject 
justice. The one before us has merits which make it 
peculiarly acceptable. It is by the hand of an author 
who has devoted his life to the careful study of the na¬ 
tures and habits of the Gallinaceous birds and Pigeons, 
and who has long since made himself well known by 
works on some of the genera, which have become the 
standard literature of the points on which they treat. 
In the handsome volume before us Mr. J. W. Wood's 
excellent and truthful illustrations add greatly to its 
value, though the absence of coloration has made it more 
than difficult in some cases to produce an approach to 
the gorgeous appearance of some of the species depicted. 
Among those that suffer most from this deficiency, are 
the Japanese Pheasant (Pitas tan us versicolor ), whose 
chief beauty consists in the richness and delicacy of the 
shades of its plumage, and the Golden Pheasant ( fhau - 
mdiapicta\ with its ally, the Amherst Pheasant (P. am- 
herstice), whose resplendent hues even the best artist finds 
it difficult to represent. The Reeves' Pheasant (P. reevesi f), 
and the Eared Pheasant ( 1 Crossoptilon mantckuricum ), 
however, form excellent and most truthful pictures, colours 
in them not being such important features. Mr. Teget- 
meier, besides describing each of those species which are 
the love of the sportsman and the pride of the aviary, 
devotes the earlier part of his work to the discussion of 
points of great practical interest. After a short history of 
the Pheasants as a family, from which it is clear that they 
were introduced into this country from Asia Minor, the 
native home of the common Pheasant (P. coicMcus), as 
early as the reign of King Harold, and probably by the 
Jtotpans, a series of chapters is given on the management 
of ihe bird in preserves and in confinement, together with 
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an account of the diseases to which it is most liable. 
These are replete with practical detail that must be most 
valuable to the many who spend such large sums on pre¬ 
serving game, and to those who have the actual superin¬ 
tendence of the coverts themselves. Particular attention 
is drawn to the great difference between birds, like the 
common Fowl (Gallus bankiva\ which are capable of 
domestication in the true sense of the word, and the 
Pheasants, which, though individuals are frequently 
known to become tame, can never be really domes¬ 
ticated ; even the young ones taking to the woods on the 
earliest opportunity, whilst the opposite inherent pecu¬ 
liarities of the poultry have given rise to the proverb— 
“ Curses, like chickens, come home to roost." Alto¬ 
gether this work supplies a long-felt want, and its perusal 
will well repay anyone who takes it up. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . R r o notice is taken oj anonymous 
com munications. ] 

Wasps 

Perhaps it may be of interest to some of your readers, who 
make entomology their study, to know that the wasps in a nest 
about a mile from this were still tolerably active on the 13th of 
this month, when my attention was attracted by the loud buzzing 
of three or four wasps at the entrance, apparently ventilating it 
with their wings after the manner of bees. I again visited the 
place on the 23rd. There were at first no signs of life outside ; 
but stamping on the ground above caused a considerable number 
to come out after a minute or a minute and a half and hover in 
the air above the entrance. 1 attribute this unusual circumstance 
to the mildness of the season (the minimum temperatures having 
been 26 ' in October, 25 0 in November, and 29” on the 10th and 
nth of December, and the 13th having been mild, and so also 
the 23rd) and the bad conducting power of the nearly cut out 
peat bog in which the nest was situated. 

Birr Castle, Parsonstown, Dec. 24, 1873 Rosse 


The Potato Disease and Lord Cathcart’s Prize 

No one acquainted with botanists and botanical science can 
feel surprised at the decision of the committee in this matter, 
and it must be confessed that, however well meant, the offer of 
the 100/. prize was a great mistake which 1ms only ended in pro¬ 
ducing ninety-four unsatisfactory essays and the loss of a year. 

Little else could have been expected, for the Council of the 
Royal Agricultural Society must surely lx* aware that the men 
(in this country at least) who are competent to write anything 
nnv on the subject could certainly be counted in units, arm these 
men could not enter into the competition for more reasons than 
one, not the least being the loss 0/ status such a proceeding would 
entail. 

It appears to me that the committee have even now hardly hit 
the right nail upon the head in recommending a grant of money 
to “ some competent mycologist" to investigate the life history of 
the fungus during a certain period of its life. If the investiga¬ 
tion is carried on by any one man it is sure to end in failure. It 
would be far better lor the committee to recommend that 
five or six competent botanists should each write an essay 
on the subject from his own point of view, each essay 
to be published in the Society's journal. There are many 
reasons why this would be best. 1 will give one. . Payen 
has figured and described certain ciliated bodies found in spent 
potatoes, and which Berkeley and other botanists have looked 
upon as the probable rcsting-sporea of the Dronosfiora. Mon¬ 
tague has referred these same bodies to the Septdomci t whilst I 
am by no means sure that the objects do not Ixdong to the Mil- 
bacei, and are no other than Volutelia ciliata. However this may 
he, I have met with the last in .spent potatoes in immediate con¬ 
nection with the Peronospora itself. Where competent observers 
differ in opinion it is better to get the views of all It would be 
very unwise to restrict the observations to any particular period 
of the growth of the plant, and very little would be added to our 
knowledge were the resting spores themselves found; for, resting 
spores or no resting spores, it is an ascertained fact that the living 
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fo *tom ha* a season of vest underground, and whether in the 
condition of resting spores, a scleroiioid mass ora number of my- 
celiokl threads, the principal fact remains that the fungus lives 
through the winter in a state of rest. As to certain potatoes 
being able to resist the disease, I shall shortly be able to show 
. that whilst certain breeds of potatoes entirely resist it in one 
place, they fall a ready prey to it in another. 

Hence any experiments carried on in one place by one person, 
though valuable in themselves, must be inconclusive and im¬ 
perfect. 

The great question is, u How can the disease be evaded or 
destroyed V* and this can only be answered, if answered at all, 
by men who thoroughly know the fungus and its allies. 

Worthington G. Smith 


The Denudation of Limestone Hills of Sarawak 

There is an agency in the denudation of the limestone rocks 
of Sarawak which 1 do not think has been noted, but which is 
very efficient locally in Us operation. 

The limestone in question is a daik-blue compact rock (pro¬ 
bably the oldest stratified formation in this part of Borneo) full 
of fissures and joints, and forming hilly tracts in Sarawak proper 
and Samarahan. It is a not uncommon occurrence during 
periods of unusual drought for the jungle clothing these hills to 
take fire in some unascertained way, ami for large tracts of the 
vegetation to be destroyed before the conflagration dies out or 
is extinguished by rains. Such an accident took place two years 
ago on the Jambusan hill, and a short rime previously on Gunong 
Afigus (whence the present name, *• Burnt Hill ”), and on Mara- 
jah, a large hill near Bidi; and t have been informed by natives 
that similar fires are known at the head of the Undup, where 
I have observed from a disiance extensive masses of limestone. 

When such a fire takes place, not only may we take for granted 
that a great deal of surface-rock is more or less calcined, so as 
to Iks easily removable by the heavy tropical rains ; but, there 
being no covering of soil to speak of, and the exterior rock 
having been merely bound together by a matted network of 
roots and creepers, large masses of rock—long loosened by 
weathering, or freshly detached by the expansion of air and 
water in the fissures—keep falling from the higher parts of the 
hill as their supports are burnt away ; whilst groups of burning 
trees go crashing down the scarps, assisting the work of degra¬ 
dation by collision with the inequalities in their paths. 

It is, however, subsequently to the fire that its most impor¬ 
tant effects become apparent. For the next year or two fresh 
dislodgments of rock will be continually taking place, particu¬ 
larly when, after the almost daily rains, the sun shines out, 
striking on the bared rock with rays of tropical fervour. Many 
years elapse before sufficient soil collects in the crevices of the 
rock to support vegetation ; and until the whitened face of the 
hill is once more shrouded in jungle, it remains immediately ex¬ 
posed to steady sub*aerial denudation ; so that, bearing in mind 
the immense rainfall, the abundance of fissures and joints in the 
stone, and its solubility, I am inclined to believe that the degra¬ 
dation of these hills which goes on during the interval before 
they again be:ome efficiently shielded with vegetation, is com¬ 
parable to centuries of waste of the same rock under ordinary 
conditions. 

Were the limestone hills of Sarawak more gently rounded and 
less scarped, their destruction through the agencies above de¬ 
scribed might not be noteworthy ; 'but, owing to the frequency 
of lines of okl sea-clilfs and mural precipices, nearly the whole 
of the detached rock passes at once to the bases of the hills, 
where it is again attacked by the rains, assisted now by running 
streams or standing water. 

Sarawak, July i A. IIart Everett 

An Appeal to our Provincial Scientific Societies 

Now that our provincial museums are yearly increasing in 
number, it appears desirable to draw the attention of the pro¬ 
vincial scientific societies to their importance as the centres for 
the private collections illustrative ot the local goology, natural 
history, and archeology which from time to time come into the 
market. Wc arc entirely indebted to private energy for any 
British collections which we possess. How lamentable then is 
it that there is no public system for centralising them in our 
public museums, and thus saving them from dispersion by tlicir 
passing into the hands of dealers or private collectors, or into the 
possession of foreign or metropolitan museums. Every year 


witnesses such losses, which ore regarded with complete indiffer¬ 
ence by our local representatives of Science. It is unaccountable 
that not one of our provincial Societies has os yet had the public 
spirit, energy, or foresight to see the importance of this work and 
of raising a fund for the purpose of ultimately securing such col¬ 
lections for the district. 

It is a question of national scientific importance. The collec¬ 
tions wliich are formed during the present century may be said 
to represent the “ pick ” of the country, By-and-by, when lo¬ 
calities are worked out, and the rarity and value of specimen* 
greatly increased, we may awaken to a sense of the mistakewe 
have made in not devoting our energies less to palaeontological 
literature, and more to the formation of complete and exhaustive 
local series and collections, and thus smoothing the path of, and 
providing interest for, the investigators of our fossil and recent 
flora and fauna. 

Such is the lack of originality displayed in this country, and 
precedent is so blindly followed, that everywhere we find narrow 
scientific cliques, so-called ** Societies,” apparently formed merely 
foi ille sake of having social gatherings and by means of a local 
periodical facilitating the cheap publication of the papers of such 
as contribute. 

The energy thus expended is almost entirely thrown away. 
Indeed, so far as the journals of these “ societies” are 
concerned, these societies are mere hindrances to the progress 
of Science, for, did they not exist, the papers which appear 
in their obscure journals (or M napkins/' in which the “talents * 9 
of these societies lie hid) might be contributed to such as have 
a general circulation, and thus benefit the world at large. I 
would most earnestly impress on*our scientific Societies the great 
importance of devoting their energies more to the formation 
and preservation of complete and exhaustive local collections. 
With such division of labour how much more accurate and rapid 
would be the progress of the sciences of Geology and Biology. 


The Killing of Entomological Specimens 

A note In a recent number of Nature, reminds me 
of some experiments I made about 15 years ago upon the action 
of the vapours of volatile liquids (hydrocarbons, chloroform, &c.) 
on insects, my object being to find an expeditious and painless 
method of killing entomological specimens. Several vapour* 
produced insensibility from which the insects recovered more or 
less rapidly, but bisulphide of carbon vapour killed them effec¬ 
tually. 

My method of applying It was to place a few layers of blotting 
paper, lint, or cotton wool, on the bottom of a wide-mouthea 
bottle, pill box, or other convenient place of execution ; then to 
pour a few drops of the liquid upon this and confine the insect 
In the receptacle, wliich on account of the great density of the 
vapour need not be very accurately closed. The action of the 
vapour must be continued a few minutes after signs of life have 
disappeared, or the insect will recover. 

The most obstinate of beetles succumb without a struggle, and 
the most delicate of moths or butterflies are uninjured, provided 
the liquid itself does not touch them. Butterflies may be killed 
after they are pinned out, by simply placing a little cotton wool 
soaked with the bisulphide m a box near to them. 

W. Mattieu Williams 

Lecture Experiments 

The result of convection in a liquid, tending to cause the 
upper part of the mass to be constantly at a higher temperature 
than the lower, may be well illustrated by the two following 
experiments 

Two large glass beakers are placed in front of a sheet of white 
paper, one of them filled with cold the other with boiling water. 
A boiling-tube filled with freshly prepared starch solution which 
has been coloured deep blue by gradual addition of aqueous 
solution of iodine, and has then been heated until the colour just 
disappears, is plunged into the beaker of cold water ; the blue 
colour, caused to return by the cooling of the solution, will ap¬ 
pear first at the bottom of the tube and then gradually creep 
upwards, showing that the lower part of the heated liquid first 
becomes sufficiently cooled to cause the return of the colour* In 
order to insure the disappearance of this colour by heat, an 
excess of iodine must be carefully avoided. 

In the boiling water contained in the other beaker is Immersed 
a boiling-tube filled with the blue liquid obtained by adding 



dmstic soda in excess to a solution of copper sulphate and tar¬ 
taric acid, with which has been mixed a little grape sugar (a 
small quantity of 44 set ” honey): the formation of yellow cuprous 
oxide commences at the surface of the liquid, and is seen gradu¬ 
ally to extend to the lower parte, showing hat the upper parts 
first attain the temperature requisite to cause the reaction to 
occur which precipitates cuprous oxide. 

These experiments are easy of execution, and by the above 
jurrangement, or still better by being projected on the screen, 
tow be rendered visible at a considerable distance. 

Queenwood College * Frank Clowes 

Mr. Garrod’s Theory of Nerve-Force 

The thermo-electric theory of ncrve-force propounded by Mr. 
Garrod (Nature, vol. viii. p. 265} seems capable of extension. 
If a pole of metal, cased in a non-conducting sheath, were sunk 
in an artesian boring so as to reach from the level of constant tem¬ 
perature to the greatest depth attainable, how far would such 
pole fulfil the conditions of a sheathed nerve penetrating from 
the cool surface of an animal to the warmer interior? And with 
so little difference of temperature in so great a length, would its 
dynamic effect be at all appreciable? 

A quarter of a mile of submarine cable let down the shaft of 
our Carnbrea mine might represent a sheathed nerve ; and any 
existing nerve-force might there be tested. Abandoned mine¬ 
shafts are the terrors of our Cornish moorlands. Is it 
within the power of Science to convert them into earth-nerves, 
say by lining their sides with non-conducting material, and then 
packing them tight with conductive slag or some kind of metallic 
refuse? And is it possible, even in theory, to make such earth- 
nerves work some kind of earth-muscle ? For ignorant me to 
speak of this subject is ultracrcpidism (Nature, vol. vii. p, 262j. 
Yet it seems a fair extension of Mr. Garrod’s ingenious theory. 

Augustine Chuhleigii 

Carnbrea, Cornwall 


Genesis in Borneo 

Mr. Cameron’s paper read at the Society of Biblical Archeo¬ 
logy, testifies to the early diffusion of Semitic traditions by the 
agency, it maybe inferred, of Moslem converts. 

The same traditional coincidences recorded of Borneo are 
found in New Zealand and elsewhere, and would naturally ac¬ 
company the diffusion of Malayan dialects throughout Poly- 
nesia, an influence the duration of which may be counted by 
centuries. A. Hall 

Dec. 11 -- 

Indian Snakes 


In a small treatise on Indian snakes by Dr. NichoUon, U. A., 
the author states his belief that cobras will not feed in captivity 
unless forced to, starving themselves voluntarily to death. He 
thinks, also, that jugglers in this country cither “ feed their 
cobras with liquid nourishment, or else let them loose when their 
live# are in danger,recapturing them at a future time. 

To test the correctness of this, 1 questioned a snake-charmer 
a few days ago, and he informed me that he fed his cobra every 
week with frogs. His snake had then been recently fed, so he 
Was told to bring it to the bungalow* again in a few days. A 
frog (h\ tiqrina) was procured, and placed in the small basket 
in which the cobra was kept. The latter seized it at once ; but 
As I was anxious to see the whole process, which could not be 
done whilst the snake was coiled up in the basket, I requested 
the man to place the frog on the ground. As it struggled away 
(the hind limbs of the poor reptile had been broken) the cobra 
followed it eagerly, and again and again seized it. The want of 
fangs, and the size of the frog, which in its inflated state ex¬ 
ceeded considerably the circumference of its enemy, rendered 
these attempts ineffectual; soa smaller frog was caught, and placed 
with the cobra in the basket. This was swallowed in a short 


time, the snake pushing its victim against its coils, and working 
down the hind limbs by a lateral motion of the 16 wer jaw, very 
similar to that of a cow chewing the cud. 

The large frog was now placed in the basket, and the cover 
ptt| on, and in about half an hour had followed its companion. 
The cobra’s appetite was now appealed, for after seizing a third 
Crag it let it go, on its croaking a remonstrance, 

A laughable incident occurred whibtthe snake was following the 
irofov«r the gravel path, A performing monkey belonging to the 
juggl«f, in a spirit of mischief, or perhaps fearing that its master’s 


property was escaping, stepped gravely after the snake and laid 
hold of it by the tail. As a natural consequence, round came 
the cobra and menaced the monkey, which, retreating with sun¬ 
dry grimaces, took refuge with the juggler, in great alarm at the 
turn events had taken. 

This cobra is a small one, and as it is one of those very pale, 
almost cream-coloured varieties, that finds no mention in Gun¬ 
ther’s able work, 1 am anxious to examine it thoroughly. The 
owner, however, affirms that he has to draw its fangs about once 
a month, and as he is most cautious in handling the reptile, it is 
probable that the fang matrix has not been destroyed, and ex¬ 
amination will be safest just after the operation of extracting the 
fangs. 

Mangalore, Sept. 12 E II. PkiNGLi; 


CLASSIFICATION OF CLOUDS* 

I N an essay on the “ Modifications of Clouds, read to 
the Askesian Society in 1802, Howard first proposed 
his classification of clouds, which has since been the 
generally received authority on the subject. His system 
has thus stood its ground for more than half a century, in 
spite of its defects and of the misconstruction not unfre- 
quently put on the two terms, 44 stratus ” and 4< nimbus n 
since the publication of Kacmtz’s Meteorology. These 
misapprehensions and the obscurity and confusion arising 
from them are pointed out by Prof. Poey, but the errors 
have not been followed so generally as is asserted, at least 
by British meteorologists. In a scries of papers issued at 
intervals during the past eleven years, Prof. Poey has en¬ 
deavoured to develop a new classification of clouds, of 
which the volume before us is the result. 

The following is Poey’s classification compared with 
that of Howard :~~ 


Poky's Classification. Howaki/s Clahmfiliation. 

Clout! composed of First type ; cirrus. 

>'ir.t type: of ° crived: £■*,. 

7 . . . j • , ‘ Sccund type : cumulus. 

IWed.* cum-curn 3 u-. 1 now< Deriv.d: cumulo-sir*tui. 

rpaUuvumiH J Third typo siratus. 

Second type : cumulus {vesicular Derived from t 

.. . , jpallio cumulu«'.aqueous the three Jxumbus. 

ertvect: bracto-cuimi Jits (vapour. types : / 


iwuu t uuipuxcu ui nibi i} pc , uuu% 

of Derived: 

: “ Second type: cumulus. 


In forming his system, Prof. Poey first strikes out the 
" stratus” as being from Howard’s own definition not a 
true cloud, but only 44 mist;” the f ‘ cumulo-stratus ” as not 
differing really from the cumulus ; and the 44 nimbus n as 
being not a single cloud, but rather a system of clouds. 
He retains the word “ stratus” as part-descriptive of the 
“ cirro-stratus/’ but in this case it is exclusively restricted 
to those instances where the cirrus arranges itself in a 
stratified form, and is not applied when the arrangement 
is an extended sheet or continuous layer of considerable 
thickness totally impervious to the sun’s rays. To this 
latter condition, the new term “pallium '* is applied. 

In his classification Poey arranges the clouds in the 
order in which they severally appear, from the cirrus, the 
most elevated, its height being from 30,000 to 50,000 feet, 
to the fracto-cumulus, the lowest of all ; and groups them 
into three divisions according as they are composed of 
ice-crystals, snowy particles, or vesicular vapour. 

But the most fundamental change which he has intro¬ 
duced into the system is the pallium or sheet-cloud, in its 
two distinct forms of pallio-drrus , and pallia cumulus, 
according as it is formed from the cirrus or the cumulus. 
The pallium is the greyish, or ash-coloured cloud which 
overspreads the whole sky, and from which rain falls 
continually for hours or days together. On the approach 
of rain the pallio-cirrus is formed by the rapid increase and 
thickening of the cirrus downwards from the enormous 


* 4i New veil c Classification ties Nuagcs suivic d'Instruction* pour aervir h, 
I'Obwervation dcs Nuagcs ct dcs Courant* Atmospherics,■’ Par Andre 
Poey. Havane. (Extralt des Annales hydrographiques, 187a.) Paris, 1873. 
(17 Planches), 
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accessions of moisture that take place, by which this high 
ice-cold region of the atmosphere over a great extent 
and thickness, is brought to the point of saturation and 
condensation. Underneath this leaden-hued mass of 
cloud which uniformly covers the sky, but separated 
from it by a clear space, is extended the dense cloud 
covering of the pallia-cumulus, which is formed by the 
watery vapour of the atmosphere reduced to the points of 
condensation and precipitation. This is the true rain- 
cloud, and it is fed and increased by the rapid drifting in 
from below of tom masses of cumulus constituting the 
fracto-annulus or wind cloud* The fracto-cumulus may be 
of all sizes, has no determinate shape, is the lowest and 
swiftest moving of the clouds, and is whitish, greyish, or 
slate-coloured, as may be determined by the hygrometric 
condition of the air. On the return of fine weather acces¬ 
sions of vapour by the fracto-cumulus slacken and then 
cease, the pallio-cumulus diminishes in thickness and gra¬ 
dually clears away, showing through its intervals the 
pallio-cirrus above it, which in its turn is broken up, re¬ 
vealing still higher up the delicate tracery of the cirrus. 
The pallio-cirrus is negatively electrical, whilst the pallio- 
cumulus is positively electrical, the clear stratum between 
being neutral ; and between these oppositely electrified 
strata, discharges frequently take place in thunderstorms. 

The merits of Prof. Poey’s work arc very considerable, 
whether they be regarded as expository of Howard, or 
as a contribution to this difficult branch of meteorology ; 
and it is just those meteorologists who have paid particu¬ 
lar attention to the observation of the clouds who will be 
readiest to recognise its merits. It must, however, be con¬ 
ceded that, as a descriptive classification of clouds, as well 
as explanatory of the phenomena they present, Prof. Poey’s 
work leaves the subject in a state still too incomplete 
to warrant us in recommending his system for general in¬ 
troduction, It is a step in the right direction, and will 
materially contribute to place this vitally important de¬ 
partment of atmospheric physics on a satisfactory footing. 

Toward this end, what is now urgently wanted is an 
extensive collection of the data of cloud-phenomena in all 
countries, particularly of those clouds interesting in them¬ 
selves or from their known relations to weather changes. 
We have more than enough of unmistakeably pure typical 
forms scattered through the pages of weather-literature, 
but such do not greatly assist us. in describing and clas¬ 
sifying many of the forms of clouds which occur. Hence 
what is required is faithfully accurate delineations of these 
forms in their different aspects, and systematic inquiries 
set on foot into the relations of the forms of clouds to the 
mode of their formation, to the states of the aqueous 
vapour which compose them, and to the varying elas¬ 
ticity, temperature, and electricity of the atmosphere. 

In connection with this part of the subject, Prof. Poey 
investigated in 1862-64, by means of the thermo-electric 
pile, the temperature of different parts of the sky under 
different conditions, and of the clouds which passed across 
it. Among other highly interesting results, he has shown 
that the cumulus, properly so c died, and the cumulo- 
stratus of summer are the clouds of highest temperature; 
then follows the fracto-cumulus, except when it comes 
after the rain which accompanies a thunderstorm, in 
which case it is of a whitish colour, very rapid in its mo¬ 
tion, much torn at the edges, and partakes of the low 
temperature prevailing on such occasions. The cirro- 
cumulus is colder than the cumulus and the cirrus the 
coldest of all the clouds. These are very suggestive re¬ 
sults. Wc are convinced that the key to the position in 
meteorology is a better knowledge of thd vapour of the 
atmosphere in its various states and changes; and the 
science will not make the advances it is destined to make 
till meteorologists generally recognise the necessity of 
equipping their first-class observatories with the requisite 
appliances for carrying on those physical researches which 
are intimately allied to meteorology. 


FERTILISATION OF FLOWERS BY INSECTS 
V. 

More conspicuous flowers adapted to cross fertilis ation % and less 
conspicuous ones adapted to self-fertilisation* occurring in diffe¬ 
rent species of the same genus. 

A IT HAT has been described in the two last articles as 
T* occurring in varieties of the same species (using 
the term “ species " in its widest sense) we propose now 
to investigate as existing likewise in species of the same 
genus. 

Malva sylvestris and rotundifolia 

are two closely allied, but, as acknowledged by all 
botanists, undoubtedly good and distinct species, differing 
in their flowers in a manner similar to the two varieties 
of Lysimaehia vulgaris and the other species previously 
considered. In both these species of Malva an oval mass 
of anthers in the first place occupies the middle of the 
flower, enclosing the stigmatic branches as yet undeve¬ 
loped and lying close together (Fig, 23). At a later 
period the stigmatic branches, growing out of and over¬ 
topping the mass of anthers, spread and bend outwards 
and downwards so as to occupy nearly the same place as 
was before occupied by the anthers (Figs. 24, 25). Insects, 
therefore, seeking for the honey which is secreted ana 
contained in five cavities between the lowest parts of the 
petals (//, Fig. 23) and covered by a fringe of hairs f/r), 
carry away on their hairy bodies the large prickly pollen- 
grains from younger flowers, leaving many of them on the 
stigmatic papillae of the branches of the style of older flowers, 
which they can scarcely avoid grazing in seeking for the 
honey. Hence, in both species, whenever insects frequently 
visi t these flowers, cross-fertilisation in the manner described 
is largely effected, whereas self-fertilisation can scarcely 
take place, neither spontaneously nor by means of insects, 
nearly all the pollen-grains having been removed before 
the unfolding of the stigmatic branches. Since, however, 
Malva sylvestris and rotundifolia grow for the most part 
in the same locality, and flower during several months 
at the same time, insects flying about and seeking for 
honey are much more likely to find out and visit the highly 
conspicuous flowers of M. sylvestris than the far less con¬ 
spicuous ones of M. rotundifolia; the former, when fully 
opened, presenting bright rose-coloured bells of from 40 
to 50 mm. diameter, the latter, on the contrary, light rose- 
coloured bells of only from 20 to 25 mm. 

Direct observation, indeed, fully confirms this supposi¬ 
tion, the flowers of M. sylvestris being always found in 
sunny weather visited by a variety of insects, whereas 
those of M. rotundifolia , especially when growing inter¬ 
mixed with M. sylvestris , arc commonly overlooked by 
them all. Thus, during the sixlastsummers, I have observed 
on the flowers of M, sylvestris and collected more than 
50 species of insects, many of them very frequently (2 
Lepidoptera, 3 Diptcra, 5 Coleoptera, 40 Apidie, some 
Ichneumonidai) ; while in the same space of time I found 
on the flowers of M. rotundifolia but 5 species (4 Apidae, 

1 Hemipter), and those only in single or a few cases. 

] t is evident from these facts, that wherever our two 
species of Malva grow together in the same locality, M. 
rotundifolia would be rapidly extinguished, unless it were 
enabled to produce seed by self-fertilisation; M. sylvestris, 
on the other hand, is so commonly visited and cross-ferti¬ 
lised by insects that self-fertilisation, if it were possible, 
would never be effected, or only exceptionally. Accord¬ 
ingly natural selection must have preserved and accumu¬ 
lated those slight individual variations of M. rotundifolia, 
which afford facility for self-fertilisation, whereas in M, 
sylvestris the possibility of self-fertilisation being quite 
useless, might be lost, and, indeed, has been, completely 
or nearly lost. Thus in the flowers of M. sylvestris, when 
precluded from the visits of insects by covering them 
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k feet, the anthers remain filled with pollen-grains, and 
never, or only exceptionally, come spontaneously into con¬ 
tact with the stigmatic branches, the free ends of their 
filaments at a later period bending downwards, and the 
branches of the styles remaining considerably above them 
(Fig. 24). Conversely in the flowers of M . roiundifolia, 
when the visits of insects are prevented, the anthers, 
filled with pollen-grains, remain in so high a position, 
and the stigmatic branches bend so far downwards as to 
come abundantly into contact with the pollen-grains, self- 
fertilisation being thus inevitable (Fig. 26). 

Fpilobium angustifolium and pawiflorum 

differ most strikingly in a similar manner. The flower 
of E. angustifolium , being of larger size, brighter co¬ 
lour, grouped in long splendid clusters, and exciting 
attention at a great distance, are so largely visited and 
cross-fertilised by insects'* as never to have need of self-fer¬ 
tilisation, which has actually become impossible ; the four 
stigmatic branches unfolding so long after the maturity 
of the eight anthers, and so far overtopping them, as 
to be completely shut out from the pollen of the same 
flower. The flowers of E, parvijlovum, on the other 
hand, being of smaller size, lighter colour, and single, 
are so inconspicuous that insects but very rarely visit them. 
Accordingly, its four upper anthers so closely surround 
the four-lobed stigma, which is mature at the same time, 
as to cover it largely with their pollen, whilst the pollen- 
grains of the four lower anthers lying on the way to the 
honey, cannot reach the stigma of the same or of another 
flower unless transferred by insects. 

Polygonum 

Among the many species of the genus Polygonum 
which grow in our country there arc two, P. Fagopyrum and 
Bis tort a > most distinguished by their attractiveness for 
insects, which is due not only to the size and colour of 
the single flowers and to their collection into handsome 
spikes, but also, and even more perhaps, to their abun¬ 
dance of honey secreted by eight globular nectaries at 
the base of the filaments (//, Figs. 26, 27). With re¬ 
ference also to the frequent visits paid them by insects,! 
these two species have been adapted to inevitable cross-fer¬ 
tilisation by their visitors, self-fertilisation having at the 
same time become difficult or almost impossible. The 
manner in which this advantage has been attained being 
very different in the two species, it is evident that in this 
case the adaptation to cross-fertilisation by the visits of 
insects cannot have been inherited from the common 
parents of the genus, but must have been acquired by the 
single species during their evolution. 

A Fagopyrum has acquired, as shown in Figs. 26 and 
27, the same kind of dimorphism which has been so fully 
explained by Darwin in Primula J and Linum.§ In 
both of the two kinds of flowers (which occur only on 
different plants) there are three styles and eight stamens, 
three of the stamens closely surrounding the styles and 
opening outwards, the five others inserted more outwards, 
alternating with the leaves of the perianth and opening 
inwards. An insect, therefore, visiting a flower for honey 
and pushing its head or proboscis between the inner and 
outer stamens into the base of the flower, cannot avoid 
being charged with pollen, especially in those parts of 

* On the flowers of Epilobium angustifolium I have hitherto observed 26 
species of insects. 14 of them belonging to the family of bees, many of thorn 
very frequently ; on those of E. parvtparum 1 found only o«ce Meligethes, 
nod once a butterfly {Pieris rap* L.) repeatedly sucking the houey of Us 
flowers. ^ „. 

1 On the flowers of P. Faropyntm I have observed 41 species of insects, 
among them at Diptera ana is Apidae; on the flowers of /*. Butorin 18 
species of Insects, among them 9 Diptera and 3 Apidse; many of the visitors 
of each species very frequently, 

t On the two forms or dimorphic condition in the specie* of Primula and 
tbesr remarkable sexual relations <Proc. of the Unu. Soo. vi. <t86a); Bor. 

ws* existence of two forms and their reciprocal sexual relation in 
several epocki of the genus Uxmm, Ibid. 1863, pp. 69-83. 


its body which, whilst it is sucking the honey, are pressed 
against the anthers. Now, the place occupied in one of 
the two kinds of flowers by the anthers, is occupied in the 
other kind by the stigmas, the same parts of the body of 
the insect which in the long-styled form were pressed 
against the anthers, come into contact in the short-styled 
with the stigmas, and conversely. Thus it is inevitable 
that insects effect chiefly what is called legitimate fer¬ 
tilisation, t\c. transmission of the pollen of the long-styled 
flowers to the stigmas of the short-styled, and of the pollen 
of the short-styled to the stigmas of the long-styled form. 
Fertilisation by pollen of the same form, however, and 
even of the same flower, is not impossible, and in the 
short-styled flowers even spontaneous self-fertilisation 
may happen, by pollen-grains falling down from the anthers 
upon the stigmas. 

The same advantage which P> Fagopyrum has attained 
by dimorphism (Darwin) or heterostyly (Hildebrand), has 
been gained in the flowers of F . Bistoria by protan- 
drous dichogamy, t\e, by the anthers so far preceding in 
their development the stigmas that in the first period of 
the flower (Fig. 28) only mature anthers, at a later period 
(Fi^. 29) only mature stigmas are present, the anthers 
having then commonly fallen off. It is readily seen that 
such flowers also, when perseveringly visited by insects, 
are always inevitably intercrossed, no other mode of the 
transmission of pollen being possible than from younger 
flowers to the stigmas of older ones. It is only when the 
visits of insects are completely wanting during the first 
period and the anthers remain clothed with pollen while 
the stigmas attain their maturity, that self-fertilisation by- 
insects or even spontaneous self-fertilisation is possible. 

The least attractiveness for insects, on the contrary, 
among all native species of Polygonum is possessed by 
P. avietdare , its flowers (Figs. 30 and 31) being of small 
size, of greenish and white or reddish colour, standing 
singly on procumbent plants and offering only a small 
quantity of pollen to insects, but, as far as I have been 
able to see, no honey. No wonder that insects are in¬ 
duced only in very rare cases to visit and fertilise them,* 
and that, in compensation for the loss of cross-fertili¬ 
sation, these little flowers regularly experience spon¬ 
taneous self fertilisation, the three inner anthers lying so 
close to the stigmas that their pollen-grains inevitably 
come into contact with them (Figs, 30 and 31). 

Of the many other native species of Polygonum, which 
are all intermediate, as to their attractiveness for insects, 
between those now described, I will only remark briefly 
upon P . Pcrsicaria , which is of more especial interest 
because of its flowers presenting great differences of 
structure. In this species, instead of eight nectaries there 
are only five developed, and these secrete a much smaller 
quantity of honey than those of P. Fagopyrum 
and Bistoria . Its spikes of flower, moreover, being less 
conspicuous than in those species, the visits of insects 
are somewhat rare, even in sunny weather, although far 
more frequent than in P, aviculareP Fertilisation by 
insects, consequently, is by no means secured. Cor¬ 
responding to this uncertain agency of insects the sexual 
organs of the flower are in a remarkably fluctuating con¬ 
dition, undecided, as it were, between adaptation to cross¬ 
fertilisation by the visits of insects, and to self-fertilisation. 
Thus, of the eight stamens, sometimes only the five outer 
ones are developed, the three others being reduced to rudi¬ 
mentary filaments ; and this condition is apparently the 
most favourable to cross-fertilisation, as any honey-seek¬ 
ing insect must touch the anthers in every flower with 
one side of its proboscis, the stigma with the opposite 
side, to which it thus cannot fail to transfer pollen-grains 

* After having repeatedly in vain watched P, avtculart in very hutstmnv 
noons of the month of August * 8 7U I succeeded in observing some smalt 
Syrphidss M nria padagrka F.„ SyritUx pipitns L., and Mtliikrfptut men- 
thastri I*.) visiting Us sowers. 

t 1 have observed w the flowers of P, Ptyitcaria altogether xi species of 
insects, among them 7 Diptera, and these as the most frequent visitors. 




NATURE 


166 




from the flowers previously visited. Sometimes, also, 
the three inner anthers are developed, and, completely 
filled with pollen, closely surround and spontaneously 
self-fertilise the two (in rarer cases three) stigmas, 
cross-fertilisation being thus almost prevented. But 
most of the flowers show an intermediate condition, having 
only one or two of the three inner anthers developed. 


hr 




« 24 

Fig. si.— Sexual organs of Mnivn rotundifalia t in their first period, longi¬ 
tudinally bUected, seven times natural size, a, anthers; br t branches 
of the style (st) ; fie, petals mectary ; fr, protecting hairs ; st, sepals ; 
ct\ ovary ; /r\ filament-cylinder. 

Fig. 24.—Side view of the same organs in their second period. 

Without referring to many other genera which I have 
ascertained to contain species quite analogous to those just 
described, * we may, I think, admit as a summary of the 
recorded facts, the following propositions In many 





species the flower* very and have always varied 
in size, colour, the quantity of secreted honey, and con¬ 
sequently in tneir attractiveness for insects* Whenever 
in such a varying species the one variety possesses such a 
degree of attractiveness for insects as to receive sufficiently 
frequent visits from them, those variations which afford 



Fig. 35.—Side view of the sexual organs of M. sylvtstns, seven time* 
natural size. 

facility for cross-fertilisation by insects have always been 
preserved and accumulated by natural selection, whereas 
the possibility of self-fertilisation has at the same time 
frequently been lost Hence we may infer that cross-fer¬ 
tilisation is more advantageous to a plant than self- 



Fic. *6.—Side view of ihc long-styled flower of Polygonum Fagofytum, two leaves of the perianth having been removed. «, nectaries ; anthers f 
st* stigma*. Fm. 27,—Side view of the short-styled flower. Fig. a8.~Side view of the flower of Polygonum Butorin in its first period. Fig. #9,—Side 
view in its second period. 


fertilisation. Whenever, on the contrary, another variety 
of the same species presents so little attraction for in¬ 
sects as to remain commonly overlooked by them, only 




Fig. 3*.— Flower of Polygonum avkuhxn viewed from above, pouter 
anther* ; a\ inner anthers; xt, stigmas. Fig. 31.—The utm« flower 
viewed laterally, two leaves of the perianth having been removed. 

such individual peculiarities as induce self-fertilisation 
have been preserved and accumulated by natural selcc- 

* Geranium, Stellar!a, Cenwtlum, Rubus, Veronica, Carduus, Hieractum, 
ftud 


lion, whereas cross-fertilisation by insects has frequently 
become very difficult, although perhaps never quite im¬ 
possible. Hence we may infer that self-fertilisation is by 
no means absolutely disadvantageous to a plant, but only 
when the offspring of self-fertilisation has to struggle foe 
existence with the offspring of cross-fertilisation. 

There is another curious point about the recorded facts. 
We have seen that more and less attractive flowers 
adapted to cross- or to self-fertilisation sometimes occur 
in slightly differing, sometimes in well-marked varieties, 
sometimes in doubtful, sometimes in good and distinct 
species. 

If wc believe the principle of evolution, and view 
species as originated from varieties, varieties as originated 
from slight individual differences, we may consider the 
recorded facts as presenting and explaining one of the 
many ways in which previously varying forms have been 
transformed by natural selection into different anddi verging 
species. Hermann Muller 
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POLARISATION OF LIGHT* 

II. 

T HE experiment described in the previous article, in 
which the rays reflected from the pile of glass plates 
are extinguished by the analyser when in one position, 
while those which have been transmitted are extinguished 
when the analyser is in a position at right angles to the 
former, shows that the vibrations of the reflected and 
refracted rays, so far as they become polarised, are at 
right angles to one another. And further, if these rays 
be severally examined with a plate of tourmalin, it will be 
found that the vibrations of the reflected ray are executed in 
a direction perpendicular to the plane of incidence, and 
those of the refracted ray in a direction parallel to that 
plane. 

The same general reasoning as that used in the case of 
tourmalin plates will serve, if not as actual proof, at all 
events as illustration in this case. Thus, suppose that a 
ray whose vibrations are perpendicular to the plane of 
incidence, that is, parallel to the reflecting surface, fall 
upon a plate of glass ; then there is no apparent reason 
why a change in the angle of incidence should modify 
the reflection and refraction, so far as they depend directly 
upon the direction of the vibrations. The vibrations 
cannot undergo any change of direction on one side 
rather than on the other by incidence on a surface to 
which they are parallel, and will consequently remain 
parallel to themselves even when the incidence has taken 
place. And since the reflected and refracted rays both 
lie in the plane of incidence, the vibrations (which are 
perpendicular to that plane and consequently to every 
line in it) will fulfil the optical condition of being perpen- 
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dicular to the rays in question. But if the vibrations 
of the incident ray take place in the plane of incidence, 
it is difficult to conceive that the results of reflection and 
refraction should be unaffected by a change in the angle 
of incidence. There are two mathematical and mecha¬ 
nical principles which, when applied to the case of vibra^ 
tions in the plane of incidence, lead to the conclusion that 
if the ray be incident at such an angle that the reflected 
and refracted rays are perpendicular to one another, there 
can be no reflected ray. 

A general explanation of this very curious result seems 
difficult; but the following considerations may perhaps 
tend to elucidate the subject. Reflexion is generally, 
perhaps always, accompanied by refraction. Bodies are 
Visible in virtue of rays which, after reflexion from their 
surface, meet the eye. But the natural colours of bodies 
SO seen are due to rays which are not reflected until they 
have penetrated to some, although inconsiderable, depth 
below the actual surface. During this penetration the 
light has been deprived of certain of its component rays, 
and emerges as a reflected beam covered with the remain¬ 
ing or complementary tint. And although the colourless 
reflexion from polished surfaces is an apparent exception 
to the rule, it may stilL be the fact that this is only a 
limiting case in which the penetration is a minimum. If 
this be so, we may fairly conclude that refraction is the 
ruling feature of the phenomenon, and that it in some 
tense precedes reflexion. With the change of direction 

5 * Continued from p. nap. 


of the ray involved in refraction it is in the highest degree 
probable that a change of direction of the vibrations 
(supposed always to be in the plane of incidence) will be 
also involved. The simplest supposition would be that 
the vibrations within the medium are perpendicular to the 
refracted ray ; and that the intensity of the reflected light 
is due to that part of them which can be resolved in a 
direction perpendicular to that of the reflected ray. If, 
therefore, the refracted and the reflected rays be perpen¬ 
dicular, so also will be their vibrations, and consequently 
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Fig. 10. Fig. n. 

no part of the vibrations constituting the former can be 
resolved in the direction requisite for the latter. In other 
words there will be no reflected ray. 

The above remarks give, it must be admitted, no me¬ 
chanical theory of reflexions, nor indeed do they pretend 
to be even a rough explanation of the facts. They merely 
amount to this : If reflexion depends primarily upon re¬ 
fraction, and the known law of reflexion obtains inde¬ 
pendently of all questions of polarisation, then when the 
incident vibrations take place in the plane of incidence 
no reflected ray, whose direction is perpendicular to that 
of the refracted ray, can be produced. 

We next come to the subject of polarisation by double 
refraction. There are a large number of crystals which 
have the property of generally dividing every ray which 
passes through them into two. But the extent of separa¬ 
tion of the two rays varies with the direction of the inci¬ 
dent ray in reference to the natural figure of the crystal. 


r 


Fig. »a. 

In every double refracting crystal there is at least one, 
and in many there are two, directions in which no such 
separation takes place. These directions are called optic 
axes. The relations between the forms of crystals and 
their optic axes, and optical properties arising therefrom, 
will be explained later. 

Of such crystals Iceland spar is the most notable in¬ 
stance. If we take a block of such spar split into its 
natural shape, a rhombohedron, Fig. 9, and for conveni¬ 
ence cut off the blunt angles by planes perpendicular to 
the line joining them, a b, it will bt seen that a ray of light, 
transmitted perpendicularly to these planes, that is 
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parallel to the line joining the blunt angles, is not 
divided- In fact, the image either of the aperture of the 
lantern projected on a screen, or of an object seen by the 
eye in the direction in question, appears single, as if 
passed through a block of glass. The direction in 
question (viz., the line a b itself, and all lines passing 
through any part of the crystal parallel to a b), is 
called the optic axis of the crystal. If, however, the 
crystal be tilted out of this position in any direction, 
it will be seen by the appearance of two images instead 
of one, that the rays arc divided into two. The angular 
divergence of the two sets of rays, or what comes to the 
same thing, the separation of the two images, depends 
upon the angle through which the crystal has been turned; 
or, as it may also be expressed, upon the angle between 
the directions of the incident ray and the optic axis of the 
crystal When this angle amounts to a right angle, the 
separation is at its greatest ; anti if the crystal be still 
further turned, the image* begin to come together again 
until, when it has turned through another right angle, they 
coincide. 

This process of separation, or doubling the rays, is called 
double refraction. And the following experiment will 
show that one set of rays follows the ordinary law of re¬ 
fraction, while the other follows a different law. The 
image produced by the first set of rays is, in consequence, 
called the ordinary, and that produced by the second the 
extraordinary image. Let us now take a sphere of Iceland 
spar, which will act upon the rays issuing from the lamp 
as a powerful lens. In every position in which it is placed 
it produces two images on the screen ; but in that in 
which 1 now place it the two images arc concentric, differ¬ 
ing only in this, that one is larger than the other. The 
direction in which the light is now passing is that of the 
optic axis ; and it is to be observed that, although there 
is a difference in the magnifying of the two images, there 
is still no divergence of rays, or separation of images in 
the sense used before. In fact, if we suppose the curva- I 
ture of the lens to be gradually diminished, we should 
find the difference of the sizes ot the two images, as well 
as the absolute size of both, diminish; until when the 
surfaces of the lens became flat, the difference would ] 
vanish, and the two images would absolutely coincide. 

This difference in the size of the images shows, more¬ 
over, a very important property of double refracting crys¬ 
tals. The amount of refraction produced by a transparent 
medium standing in air depends, as is well known, upon 
the velocity with which a ray of light traverses the medium 
compared with that with which it traverses air. The smaller 
the velocity in the medium, the greater the refraction. 
The greater the refraction, the greater the magnifying 
power of a lens constructed of that medium. Hence in 
the two concentric images we can at once point to the 
system of rays which has traversed the crystal at a lower 
velocity than the other. 

Let us now turn the crystal round into some other 
position, so that the direction of the optic axis shall no 
longer coincide with that of the rays from the lamp or 
from the object. During this process one of the images, 
the larger, remains stationary, as would be the case with 
the single image, if we had used a sphere of glass. This, 
therefore, is the ordinary image. The other shifts about, 
separating itself from the first, until the crystal has been 
turned through half a right angle, and then drawing back 
again until the crystal has swept round through a com¬ 
plete right angle. This is, consequently, the extraordinary 
image. 

It will be noticed that when the sphere has been turned 
through a right angle, the extraordinary image is no 
longer Circular, but elliptical, and that the major axis of 
the ellipse lies in the direction in which the motion has 
taken place, that is, perpendicular to the axis about 
which the sphere has been turned. This is due 
to the fact, shown above, that the nearer the direc¬ 


tion of the incident rays fo that of the optic axiil. 
the less the divergence between the ordinary and 
the extraordinary rays. The distortion of the image 
when the sphere has turned through half a right angle is 
due to the difference of angles between the optic axis and 
the rays which enter the crystal on one side and on the 
other of the central ray of the beam coming from the 
lamp. 

That the rays forming each of the images are polarised, 
and that the direction of their polarisation is different, is 
easily shown by interposing a plate of tourmalin or other 
polarising instrument between the lamp and the sphere of 
spar. But inasmuch as the polarisation in many positions 
of the sphere is far from uniform, the phenomenon be¬ 
comes rather complicated; and the character of the 
polarisation of the two images is better studied by using 
flat instead of curved surfaces for separating the rays. 

For the purpose in question there is, perhaps, no better 
instrument than the doublcdmage prism. This consists 
of a combination of two prisms, one of Iceland spar, so 
cut that the optic axis is parallel to the refracting edge ; 
the other of glass, and usually having a refracting angle 
equal to that of the spar. The rays passing through the 
crystal prism being perpendicular to the optic axis, under¬ 
go the greatest separation possible. And the chromatic 
dispersion caused by that prism is corrected or neutralised 
entirely in the case of the extraordinary, and nearly so in 
that of the ordinary ray, by the glass prism which is 
placed in a reversed position. In this arrangement the 
extraordinary image occupies the centre of the field, and 
remains fixed while the double-image prism is made to 
revolve in a plane perpendicular to the incident rays; 
while the ordinary image is diverted to a distance from 
| the centre, and revolves in a circle about that centre, 
when the prism revolves. 

If the nature of the light in the two images thus formed 
be examined by any polarising instrument, it will be found 
to be polarised in both cases ; but that the vibrations in 
the one image are always perpendicular to those in the 
other. And in particular the vibrations in the extraor¬ 
dinary image are parallel, and those in the ordinary are 
perpendicular to the optic axis. 

On these principles polarising and analysing instru¬ 
ments have been constructed by various combinations of 
wedges or prisms of Iceland spar, the details of which it 
is not necessary to describe in full. But the general pro¬ 
blem, and object proposed, in all of them has been to cause 
such a separation of ordinary and extraordinary rays, 
that one set of rays may, by reflexion or other methods! 
be further diverted and afterwards thrown altogether out 
of the field of view. This done, we have a single beam of 
completely polarised light and a single image produced 
from it. 

One such instrument, however, the NicoPs prism, on 
account of its great utility and its very extensive use, de¬ 
serves description. A rhombohedron of Iceland spar 
double of its natural length is taken (see Fig. 10); and one 
of its terminal faces P, which naturally makes an angle of 
7 }° with the blunt edges K, is cut off obliquely so as to 
give the new face, say P' (not given in the figure), an in¬ 
clination of 68° to the edges K. The whole block is then 
divided into two by a cut through the angle E in a direc¬ 
tion at right angles to the new face P'; the faces of this 
cut are then carefully polished, and cemented together 
again in their original position with Canada balsam* 
Fig. r i represents a section of such a prism made by a 
plaaie passing through the edges K (Fig. io). A ray en¬ 
tering as a b is divided into two, viz,, be the ordinary, and 
bd the extraordinary. But the refractive index oi the 
Canada balsam is 1*54, le. intermediate between that of 
the spar for the ordinary (1-65) and the extraordinary (ra8> 
rays respectively; and in virtue of this theordinary ray 
undergoes total reflexion at the surface of the balsam 
while the extraordinary passes through and emerges im* 


NATURE 


169 


mutely parallel to the incident ray. Fig. 12 shows an 
end view of a Nicol's prism, the shorter diagonal in the 
direction of vibration of the emergent polarised ray. 

Two sufih instruments, when used together, are respec¬ 
tively called the “polariser” and the “analyser,” on account 
of the purposes to which they are put. These, when placed 
in the path of a beam of light, give rise to the following 
j&enomcna, which are, in fact, merely a reproduction in 
a simplified form of what has gone before. 

When polariser and analyser are placed in front of 
one another, with their shorter diagonals parallel, that 
is, when the vibrations in the image transmitted by the 
one are parallel to those in the image transmitted by the 
other, the light will be projected on the screen exactly as 
if only one Instrument existed. If, however, one instru¬ 
ment, say the analyser, be turned round, the light will be 
seen to fade in the same way as in the case of the tour¬ 
malin plates ; until, when it has been turned through a right 
angle, or as it is usually expressed, when the polariser 
and analyser are crossed, the light is totally extinguished. 

In the complete apparatus or polariscope, we may 
incorporate any system of lenses, so that we may 
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make use of either parallel or convergent light, and 
finally focus the image produced upon the screen or 
upon the retina. At present we shall speak only of the 
phenomena of colour produced by crystal plates in a 
parallel beam of polarised light—chromatic polarisation, 
as it is called, with parallel light. 

Various forms of polariscopes have been devised, whereof 
the three described below may be regarded as the most 
important. 

Fig. 13 is an elevation of one of them. When used in 
its simplest form, the frame F carries a plate of black 
glass wnich is capable of revolving about pivots in the 
uprights. The positions of the source of light and of the 
frame must be adjusted so that the plate will receive the 
incident light at the polarising angle, and reflect it in 
the direction of the eye-piece which contains a Nicol or 
other analyser. The objects to be examined are to be 
placed on the diaphragm E. 

This instrument may be converted into another form, 
due to Norrcmberg, by placing a silvered mirror horizon¬ 
tally at H. The plate of black glass must be removed 
from the frame F, and a plate of transparent glass substi¬ 
tuted for it, which must be so inclined that the light fall¬ 
ing upon it shall be reflected at the polarising angle per¬ 


pendicularly towards the horizontal mirror. The object 
may be placed on the diaphragm E as before. But it may 
also be placed on the diaphragm D below the polarising 
plate F, and in that case the eye will receive the polarised 
ray reflected from the mirror ; and the polarised rav will 
have passed, before it reaches the eye, twice through the 
crystalline plate placed between the mirror and the 
polariser. The result is the same as if, in the ordinary 
apparatus, the polarised ray had passed through a plate 
of double the thickness. If the plate does not fill the en¬ 
tire field of view two images of the plate will be seen, the 
one larger, as viewed directly, the other smaller, as viewed 
after reflection from the horizontal mirror ; the first will 
show the tint due to the actual thickness of the crystal, 
the other that due to a plate of the same crystal, but of 
double the thickness. 

A further modification of this instrument will be de¬ 
scribed hereafter. 

,, W. Spottiswoode 
(To be continued 1) 

GALILEO'S WORE IN ACOUSTICS 

N looking through the “Dialoghi delle Nuove Scienze” 
of Galileo, I came unexpectedly on a passage * con¬ 
taining two remarkable discoveries in acoustics, which I 
should have confidently referrred to a much later age. 
For the sake of such of your readers as may share the 
same erroneous impression, I hope you will allow me to 
give, in Nature, a short account of these results. 

The first is a perfectly accurate explanation of the phe¬ 
nomenon called “resonance.” Every pendulum has a fixed 
period of oscillation peculiar to itself. Even when the 
“ bob " is of considerable weight it is possible to set it 
swinging through a large arc by merely blowing against it 
with the mouth, provided the successive puffs arc properly 
timed with reference to the pendulum’s period of vibra¬ 
tion. In the same way a single ringer can, by regular 
pulling, throw the heaviest bell into oscillations of such 
extent as to be capable of lifting half-a-dozen men who 
should hang on to its rope, off the ground all together. 
When a string of a musical instrument is struck, its vibra¬ 
tions set the air in its vicinity trembling, and the tremors 
thus set up spread themselves out through space. If they 
fall on a second wire in unison with the first, and there¬ 
fore prepared to execute its vibrations in the same 
period, the effects of the successive impulses are accumu¬ 
lated, and the wire’s oscillations can be distinctly seen to 
go on dilating until they have attained an extent equal to 
those of the wire originally struck. 

Anyone who looks into the chapter on resonance in the 
“ Tonempfindungcn ” will see that the account of the phe¬ 
nomenon given by the greatest living acoustician is, in 
principle, identical with that of Galileo. 

The second point to which I wish to draw attention is 
an experiment involving the earliest direct determination 
of a vibration-ratio for a known musical interval. Galileo 
relates that he was one day engaged in scraping a brass 
plate with an iron chisel, in order to remove some spots 
from it, and noticed that the passage of the chisel across 
the plate was sometimes accompanied by a shrill whistling 
sound. On looking closely at the plate, he found that the 
chisel had left on its surface a long row of indentations 
parallel to each other and separated by exactly equal 
intervals. This occurred only when the sound was heard : 
if the chisel traversed the surface silently, not a trace of 
the markings remained. It was found that a rapid passage 
of the chisel gave rise to a more acute, a slower to a less 
acute, sound, and that, in the former case, the resulting 
indentations were closer together than they were in the 
latter. After repeated trials two sets of markings were 
obtained which corresponded to a pair of notes making 

* Opere complete dl Gettloo Galilei. Vol. xiii, pp, 97-1 ro, (Firenze.) 
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an exact fifth with each other; and, on counting the 
number of indentations contained in a given length of 
each series, it appeared that for 30 of the lower sound 
there were 45 of the higher, which numbers are in the 
exact proportion (2 : 3), which connects the lengths of two 
equally tense wires, giving that interval. Galileo, who had 
felt a tremor pass from the chisel to his hand at each ex¬ 
periment, inferred that what really determined a musical 
interval was the ratio of the numbers of vibrations per¬ 
formed in equal times by its constituent notes, and that 
that ratio was inversely as that of the lengths of the wires 
producing them. In order to bring out the crucial nature 
of his experiment, he goes on to remark, with extreme 
acuteness, that there was, prior to it, no reason for re¬ 
garding the relations known to connect musical intervals 
with the lengths of wires as in any exclusive sense repre¬ 
senting such intervals. With equal propriety might the 
ratio of the tensions under which two wires of equal 
lengths emitted sounds forming an interval be taken as 
its representative. In this case we should obtain the in¬ 
verse square root of the ratio resulting from the former 
mode of comparison. Thus Galileo’s experiment alone 
supplied decisive ground for concluding that the relations 
of length between similarly circumstanced wires, likewise 
governed those of period between corresponding aerial 
vibrations. 

Prof. Tyndall, in referring to the above experiment, has 
described it as performed “by passing a knife over the 
edge of a piastre ” (“ Sound/’ 2nd ed., p. 51). This is an 
obvious mistake caused by incorrect translation. Galileo 
was scraping ** una piastra d’ottone,” *>., not “ a piastre,” 
but “ a plate of brass.” An excellent numismatist assures 
me that the material mentioned is alone decisive of the 
point, the piastre in Galileo’s time being invariably made 
of silver. Skdley Taylor 


THE HOOSAC TUNNEL 

T HE following facts respecting the Hoosac tunnel, in 
which the borings from east and west communi¬ 
cated on Nov. 28, may prove of interest. The moun¬ 
tain penetrated is part of the chain of mountains that 
skirts, at a distance of two or three hundred miles 
inland, the Atlantic coast of the United States ; of which 
the Blue Ridge in Virginia, the Allcghanies in Penn¬ 
sylvania, the Catskills and Adirondacks in New York, 
the Green Mountains in Vermont, and the White Moun¬ 
tains in New Hampshire, are prominent examples. 
Hoosac Mountain has two summits, the eastern being 
2,210, and the western 2,508 ft, above tide-water. 

The enterprise has been the subject of various under¬ 
takings by different contractors, and the greater part of 
the earlier work during the years from 1848 to 1863, in 
length but one-twelfth of the whole distance, was on a 
smaller scale than the subsequent plan adopted, and had 
to be much enlarged and strengthened. The present 
contract requires a clear width of bore of 24 ft. and a 
height of 20 ft. ; the total length of the tunnel is 25,031 
ft, A central shaft pierces it from above, at a distance 
of 12,837 ft. from the eastern, and 12,194 ft from the 
western portal. The shaft has a depth of 1,038 ft., and is 
of elliptical form, its major axis is 27 ft. being coincident 
with the line of the tunnel; its minor axis is 15 ft. The 
grade of the tunnel slopes up to the shaft from both ends, 
with a rise of 26 j& per mile. The shaft is not placed at 
the lowest point between the two summits of the moun¬ 
tains, as the exigencies of the work at the western ex¬ 
tremity, and the prespice of a stream of water at the 
point of lowest depression, made a site half a mile nearer 
the western portal preferable. The tunnel is 767 ft. above 
tide-water at its extremities. The temperature within 
averages 58° F. 

The total excavation is about 1,000,000 tons of rock., 


requiring somewhat over 7450,000 days* work. Hie 
boring was principally through mica schist, similar , to 
that of the surface. The miners found it lyjng on the 
edge of the foliations and disposed to hang together after 
the blast. They compared the operation of working in 
it to pulling boards endwise from a pile of lumber, Kodfc 
of this character was found continuous until a point was 
reached within about 5,000 feet west of the central shaft. 
At that point the proportion of mica was diminished tod 
the rock began to lose its foliated structure, becoming 
more homogeneous or granitic. In fact it might be cha¬ 
racterised in general terms as granite with the ingredients 
differently proportioned at different localities, in some 
places feldspar, in some mica, and in others quartz pre¬ 
dominating^ This rock was harder to penetrate with the 
drills, but broke out more satisfactorily with the blast than 
the mica schist. 

The chief trouble was occasioned by what received the 
name of “ demoralised rock.” This was rock saturated 
with water, which, exposed to air, disintegrated into mere 
mud, rendering the support of masonry absolutely neces¬ 
sary. The tunnel will not probably be ready for railway 
traffic before next July, as there is yet much work to be 
done, the total cost at that date, it is estimated, will not 
fall short of 12,500,000 dols. 


NOTES 

On Monday last the French Academy of Sciences named Mr, 

J, Norman Lock ye r, F.R.S., one of its Correspondents, to fill the 
place rendered vacant in the Astronomical Section by the death 
of Encke. We believe that the following is a complete list of the 
English scientific members of the French Institute at the present 
time i -—Foreign Members— Prof. Owen, Sir C. Wheatstone, 
Correspondents.: Geometry— Prof. Sylvester. Mechanics—Sir 
Win. Fairbaim. Astronomy—-Sir G. Airy, Mr. Hind, Prof, 
Adams, Prof. Cayley, Sir Thomas MacLear, Mr. Lockyer. 
Geography and Navigation—Admiral Richards, Dr, Livingstone. 
Physics—Dr. Joule. Chemistry- Dr. Frankland, Dr, William¬ 
son. Mineralogy—Sir C. Lycll, Prof. W. II. Miller. Botany— 
Dr. Hooker. Anatomy and /oology—Dr. Carpenter. 

At the meeting of the Paris Academy of Science*, which took 
place on December 22, the places of Correspondents in the 
Physical Section, vacant by the death of M, Hanateen, and the 
election of Sir C, Wheatstone to a foreign associateship, were 
filled up by the election of MM. Angstrom and Billet. 

Her Majesty’s Commissioners have resolved to commence* 
in connection with the series of international exhibitions, per* 
manent collections which shall illustrate the ethnology and geo¬ 
graphy of the different portions of the British dominions, and 
ultimatcdy form a great national museum of the empire upon 
which the sun never sets. They will be arranged for the present 
in the galleries of the Royal Albert Hall. Many portions of 
the empire are inhabited by aboriginal races, most of which-are 
undergoing rapid changes, and some of which are disappearing 
altogether. These races are fast losing their primitive charac¬ 
teristics and distinguishing traits. The collections would iwfcf 
brace Hfe-size and other figures representing the aboriginal la-, 
habitants in their ordinary and gala costumes, models of their : 
dwellings, samples of their domestic utensils, idols, weapons of 
war, boats and canoes, agricultural, musical, and manufacturing 
instruments and implements, samples of their industries, and in 
general all objects tending to show their present ethnological 
position and state of civilisation. Jt is proposed to receive for 
the Exhibition of 1874 any suitable collections, which will be 
grouped and classified hereafter in their strict ethnological and 
geogmphicalfrelatiotts. As, however, there M at present gnsal 
public interest in the various tribes inhabiting the West Coast o* j! 
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Africa, including the Ashantees, with whom this country is at 
War* all objects relating to the Ashantees, Fantees, Dahomeys, 
Mmmaa, and the neighbouring tribes are especially desired. 
The Indian Empire, the Eastern Archipelago, and the islands of 
the southern hemisphere, are also able to afford abundant and 
Valuable materials for the proposed museum, of which it is be¬ 
lieved that the nucleus can be formed at once from materials in 
private collections. Her Majesty’s Commissioners confidently 
appeal to the civil, military, and naval officers of the British ser¬ 
vice throughout the Queen’s dominions to assist them in these 
collections. Her Majesty’s Commissioners have secured the 
services of eminent gentlemen to advise them from time to time 
in giving effect to these intentions. It is requested that offers of 
gifts and loans of objects should be made hnown at once to the 
Secretary of Her Majesty’s Commissioners, Upper Kensington 
Gore, London, S. W, 

In reference to recent communications on the rate of stalag- 
mitic deposit, Mr. Thomas K. Callard writes to say that 
he thinks the probability is that the rale of deposit in 
Kent’s Cavern was not uniform, “for, when the thick 
forest (the habitat of the animals whose bones are found 
in the cave) left an accumulation of decayed vegetation on the 
soil, we had the natural Jaboiatory where the rain would find 
the carbonic acid, to act cs a solvent upon the calcareous earth, 
and as this acidulous liquid percolated through the soil and 
dripped into the cave, we have the origin of the stalagmite ; but 
ns, by the axe of man, the forest decreased, in that proportion 
the chemicals lessened, and as a consequence the deposit dimi¬ 
nished. Besides the diminution of the solvent, every year that 
the operation was going on the material that composed the 
stalagmite must have been decreasing in the superjacent soil, so 
that the bicarbonate of lime which now' takes two centuries to 
cover one-eighth of an inch, might have been, in days gone by, 
the WOrk of much shorter time.” Mr. W. Bruce Clarke 
Writes that he visited, about ten years ago, a cavern near 
Buxton, commonly known as “ Poole’s Hole,” and observed some 
stalagmite, probably 9 in. in the back, had become depo¬ 
sited upon the gas-pipes, which were used to light the cave, 
and had been laid down six months before. At this rate f 
granting that the deposit had been six months in acquiring 
a thickness of 4 in., i in. would be deposited in four yeais, a 
rate of deposit even more rapid than that (viz. 2 in. in fifteen 
yean) mentioned by Mr. Curry in the number of Nature for 
December l8. It must be remembered, however, that though 
at on* particular spot in u Poole’s Hole,” I in. of stalagmite 
might be deposited in four years, the same rate would probably 

not be maintained all over the cave. 

* ■ 

„/ T&e Sub-Wealden Exploration has proved farmore expensive 
than was at first anticipated, and additional funds will be required 
to complete the desired dqrth of 1,000 ft. A third sum of i,ooo/, 
1 &* now beer, promised, and this will form the basis for future 
Operations. This amount includes 200 /. from the Duke of Devon- 
rihtrgt too/, from Lord Leconfield, 50/. from the Karl of Ash- 
. burnbotn, 50/. from the Royal Society, and 25/. from the Duke 
pf Norfolk. : These sums will be collected as the work proceeds, 
and additional contributions are solicited. The importance 
attributed to the enterprise by Profeisor Phillips in the Geolo- 
. gical Section, during the last meeting of the British Association 
tt Bradford, 1* an additional proof, if any were needed, of the 
f expediency of completing the investigation. 

■u.' Fugf. Owen, who is suffering from a troublesome bronchial 
, affection, is spending the winter in Egypt. 

M& J, Allen, of Clifton College, has been elected to the 
Natuml Science Exhibition at St. John’s College, Cambridge 
per %xmm tenable for three years). The examiners reported 
Ml Lodge were very nearly equal to those of 
candidate. There were ten candidates. 
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The Caspian Sea is extremely rich in various species of fish, 
many of these occurring in prodigious numbers.. Indeed, ac¬ 
cording to Alexander Schultz, the yield is very much greater 
than that of the Great Bank of Newfoundland* Thus in one 
single district 15,000 sturgeon a:c frequently taken in a day, and 
when the fishing is inlet rupted for twenty-'our hours the waters 
become almost choked by the abundance of fish, which are so 
numerous as to press each other out upon the shore. The total 
yield of the Caspian Sea for one year in fish and fish products 
has been estimated at 13,000,000 lauds (about 469,430,000 
pounds avoirdupois), worth about 12,000,000 dols. There are 
several varieties of sturgeon among the fish taken, including the 
sterlet, as well as the carp and other cyprinoids, the salmon, 
the Cortgonus (similar to the white-fish of the American lakes), 
several kinds of herring, &.c. A peculiar phenomenon observed 
especially among the sturgeon is that of a kind of winter sleep. 
At the approach of cold weather they seek the deep portion of 
the rivers, and remain there in a state of torpor, during which 
they secrete a viscid matter which forms a coating over the 
entire body, called by the fishermen a pelisse. During this 
period they appear to eat nothing, their stomachs always being 
found entirely empty. 

Mr. Dall, of whose movements as a surveyor and explorer 
in the Aleutian Islands in behalf of the Coast Survey we have 
advised our readers from time to time, returned on the 8th Nov. 
to San Francisco, where he will spend the winter in preparing 
his report to Prof. Peirce. Part of his labours had special 
reference to the selection of a suitable locality for an inter¬ 
mediate land station for the proposed Pacific cable between 
the United States and Japan. Mr. Dali expects to return in the 
spring to finish his explorations on the islands. 

Among recent discoveries of valuable minerals in Australia 
is that of iron in the form of magnetic iron, and brown hema¬ 
tite at Wallerawang, Victoria, in close proximity to limestone, 
fire-clay, coal, and a railway station. 

The Italian Scientific Commission, appointed to exa¬ 
mine, from an anthropological point of view, the remains 
of the Italian poet Petrarch, and to publish the result 
of its observations at the centenary of the great poet, \ 10- 
ceeded, we learn from La Nature^ in the beginning of December 
to open (he uni of red granite, amid a large gathering of people. 
The bones, instead of being contained in a coffin of wood or 
metal, were spread upon a simple plank, and were of an amber 
colour, moist, and portly mouldered. T he cranium, of medium 
size, was intact, the frontal bone much developed. The jaws 
still contained many teeth, among which w ere a number of molars 
and incisors very well preserved. The orbits were very large. 
Nearly all the vertebrae and ribs were found. The bones of the 
pelvis were in good condition, us also the scapula, the humerus, 
and the other bones of the arms ; the apophyses of the fenaurs 
were very prominent. There was discovered also a quantity of 
small bones which probably composed the hands and the ice*. 
The vestments were reducer! to a dark powder. From the size 
and length of the bones, we may conclude that Petrarch was a 
man of middle height and robust constitution. 

At one of the last sittings of the French Academy of Medi¬ 
cine, says La Nature^ M. Devergie read a remarkable report on 
the prize of the Marquis d’Ourches, a prize of 25,000 francs, to 
be given to the man who should discover an infallible method ol 
recognising certain death. The method must be so simple as to 
be at the command of the most illiterate and rude. Besides this 
ptize, the testator instituted another of 5,000 francs for the dis¬ 
covery of a scientific method of arriving at the same result. The 
value of the prize Of 25,000 francs has tempted people of all 
classes and all conditionsj thus the Academy has received 102 
memoirs, not counting those which arrived after the expiration 
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of the time announced for their reception. Of these 102 me¬ 
moirs, only 32 were judged worthy of serious examination. But 
no one has gained the famous prize of 25,000 francs, which there¬ 
fore reverts to the testator’s family. As to the prize of 5,000 
francs, it will probably be divided among various competitors 
who have presented interesting memoirs. 

At the Annual Meeting of the Institution of Civil Engineers, 
held on December 23, it was stated that on the 30th November 
last, the number of members and associates was 1 , 994 - Ike 
subject of finance, it was stated that during the last fourte en 
years the savings had amounted to something like 2,000/. per 
annum, on the average. The receipts are now nearly 9,000/. per 
annum, while the ordinary expenditure was only 6,000 1 . per 
annum. What with trust funds, investments, and cash balance, 
the Institution has 30,233/. 8r. 6 d. at its disposal. The library 
numbers 10,443 volumes. 

We would draw the attention of our London readers to the 
advertisement in this week’s Nature with regard to the Junior 
Philosophical Society, meeting at 6\, Victoria Street, S.W. We 
believe wc have had occasion to speak of it before, as one whose 
object and method of work are commendable. 

The January number of Petermann’s Gcographischcs Mittheil* 
ungen , contains a contribution by Dr. Nachtigal giving valuable 
details concerning the various Pagan tributaries to the kingdom 
of Baghirmi. Dr. Meyer gives some statistics of the inhabitants 
of the Philippine Islands, whose number he estimates at 
7»45 I »35 5! * * n Ik* same number is a communication from 
Dr. Miklucho-Maclay, dated Batavia, October 25, 1873, in 
which he maintains that the Papuas and Negritos belong to the 
same race, notwithstanding that the former arc dolichocephalic, 
and the latter brachycephalic. 

The principal article in Guido Cora’s excellent Italian Geo¬ 
graphical Journal Cosmos , is on “ Recent Expeditions to New 
Guinea,” 

The 11 Second Report of the Committee on Boulders ap¬ 
pointed by the Royal Society of Edinburgh,” contains much 
interesting information which will no doubt be ultimately of 
service to geologists. 

We have received the first number of The Argonaut (Hod dev 
and Stoughton), a journal started by “ a number of young fellows 
who are just entering on the bolder thoughts or the more active 
duties of manhood,” for the purpose of discussing questions in 
which all earnest young men Uke an interest. It professes to be 
devoted to no party either in religion, politics, or philosophy. 
Tt is edited by Mr. George Gladstone, F.C.S., and this first 
number contains an Introduction by Dr. Gladstone, F.R.S. The 
contents are varied and mostly interesting. 

The Opening Address to the Geological Association, by the 
president, Mr. Henry Woodward, K.R.S., has been printed as 
a supplemental number of the Proceedings. The Address is a 
survey of what has been done in geology during the past twelve 
months. 

The Glaciation of the Northern Part of the Lake Dis¬ 
trict,” is the title of a paper by Mr. J. Clifton Ward, reprinted 
from the Quarterly Journal of the Geological Society. 

The Manorial Diplomatique states that the Italian Consul at 
the Piraius has informed his Govemqient that M. Theodore 
Tubmi, banker, at Athens, has obtained a concession for cutting 
a canal through the Isthmus of Corinth. The principal clauses 
of the concession are that the canal shall have a minimum depth 
of 8$ metres (27 b.), and a width of 12 metres (39ft.) at the 
bottom. Half-way through the canal is to be a dock of 30,000 
square metres in extent, and of sufficient depth to receive the 
1 irgest vessels. The canal is to be completed in six years. The 


concession is for 99 years, and a deposit of 12,000/. is to be paid 
immed iately after the Greek Parliament has approved the Con¬ 
cession. The estimated cost of the undertaking is 800,000/. . 

The principal papers in No. 39 of the Journal of ike Scottish 
Meteorological Society y are “ The Report of the Committee ap¬ 
pointed to investigate the Relation of the Herring Fishery to 
Meteorology,” an abstract of which has been given in our report 
of the Society’s meeting, and a valuable paper by the Rev. 
W. Clement Ley, “ On the Mean Inclination of Winds towards 
the Lower Isobarics.” The Journal contains, as usual, the 
admirably compiled quarterly Meteorological returns front the 
Society's numerous stations. 

We have received a reprint from the “Proceedings of the 
Geologists’ Association” of Mr. Henry Hick’s paper on the 
“ Classification of the Cambrian and Silurian Rocks. 

Part JH, of vol. xxii. of the “Transactions of the North ot 
England Institute of Mining and Mechanical Engineers" con¬ 
sists entirely of an elaborate and valuable paper on the geology 
of the Redesdale ironstone district, by Mr, G. A, labour, of the 
Geological Survey. It is accompanied by two useful maps of the 
district. 

An aerolite, Iron says, weighing alxwt twelve pounds fell in 
the vicinity of Marysville, Cal,, on the 24th of August, which 
was so hot that it could not be handled for some time. It came 
crashing through the tree tops with a bright Hash, and was found 
buried eight feet in the ground. 

The additions to the Zoological Society's Gardens during the 
past week include an Asiatic Wild Ass ( Equus onager) from 
S.W. Asia, presented by Capt. H. L. Nutt; an Anubis Baboon 
( Cvnocephalus anubis ) and a Patas Monkey ( Ccrcopithecus ruber ) 
from W. Africa, presented by Mr. A. E. Oakes; a Bonnet 
Monkey [Macacus radiatus) from India, presented by Mr. F. E. 
Bradley ; a Hybrid Duck (between 6 Aix spousa and 9 A* 
ga/etueulata), presented by Mr. J. C. Parr; a Yarrell’s Curassow 
( Crux yarrelli ) from S.E. Brazil, and a Coypu {Myopotamus 
coy pm) from S. America, purchased. 


SCIENCE IN KQNIGSBERG 

Y\ 7 E have before us the Sell riften der Koniglichen Physikolisch* 
v v Ohonomisehen Gesellschaft zu Kbnigsbog ,for 1871*72, in which 
is to be found a considerable amount of useful scientific obser¬ 
vation!, both of local and general interest. Dr. Berendt, who, 
along with some coadjutors, has been engaged in preparing a full 
geological map of Prussia, and in other geognostic researches, 
describes a specimen of immature amber brought from the ,aea« 
bottom on the Samland coast. Under a wrmked and brittle, 
crust, the resinous substance was soft, transparent, and highly 
elastic. From some similarity of physical properties (not com¬ 
plete, however), Dr. Berendt inclines to identify it with a fossil 
resin found by Bergemann in brown coal of Lattorf, and de¬ 
scribed under the name of kranzit. The sp. gr. of the new 
substance is 0*934 J it is insoluble in alkalies, spirit of wine, oil 
of turpentine, soluble in sulphuric acid ; it begins to melt at 
300°; in air it bums with a luminous sooty flame* giving a 
peculiar smell; it is free of sulphur, but contains a little nitrogen, 
like amber and some kinds of asplialte. 

The same author has given much attention to the formation b! . 
amber in Prussia, and in an earlier number of the Schriften 
(1869, first part) will be found a very full investigation, by him, 
of the subject In one of the present numbers he givdt an 
account of preparations lately made for subterranean mtolng df 
the substance in Samland, Hitherto this method has not' been 
adopted, and on two accounts chiefly; the nature of the super* 
incumbent strata (which are generally sand and clsyhand the 
high value of amber, which sufficiently repaid the other method. 
The Government, however, has lent some aid, and In July iBfi 
boring was commenced at the southern base of Camberg, 
where, at a depthof about forty-four metres, blue earth wJi 
found containing amber in abundance. This is about 57 
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or eighteen feet below the sea. The results were of a highly | 
promising nature, and exceeded expectation. 

T The coast of Sami and affords a good opportunity of studying 
the Algae of the Baltic; and this forms the subject of a com¬ 
munication from M. Caspary. It is known that the water of 
the Baltic contains a much smaller proportion of salts than that 
of the North Sea or Atlantic. According to a recent analysis 
by Von Behr, the quantity was only 0'6yo6 per cent. To this 
feet, chiefly, and also to the fact of a colder climate, M. Caspary 
attributes the much smaller number of species of Alg« in the 
Baltic than on the English coast. He enumerates only twenty- 
five from the Prussian coast, whereas, at Falmouth, in Corn¬ 
wall, 176 different species have been found. The water of the 
Atlantic contains about four per cent, of salt, or nearly seven 
times more than the Baltic water. 

We further note, in the department of Botany, a paper in 
which Dr. von KUngraff describes the species and varieties of 
Sphagnum found in Prussia, In referring to the colouring of the 
leaves as a means of characterisation, he points out that the red 
and yellow colours almost always exclude each other. Red is 
found in only three species ; S. acutifolium , tcncllum and cymhi* 
folium ; and each of these has a purple-red variety. On the 
other hand, yellow is wanting in the first two, and the variety 
congestttm of the third is the only known example in which the 
red and yellow co exist in forms of the same gpecies. 

Among the various organic remains found in amber, those of 
molluscs are peculiarly rare. It might have teen expected that 
the liquid resinous matter would more readily surprise such ani¬ 
mals than running or flying insects (which are abundant), while the 
shell, after death of its tenant, would offer a longer resistance to 
destruction than an unprotected body. It would he rash to con¬ 
clude that the amber forest contained as few molluscs as our 
present exclusively pine forests ; and botanists have shown that 
Other trees than those of the pine species must have been present. 
In these mixed forests there were doubtless numerous molluscs, 
And we are led to suppose that the resin-producing trees were 
carefully avoided by them. Such is the view given by M. 
Kiinow, who describes two snail shells found in amber, and pro¬ 
bably belonging, he thinks, to the genus Helix . Only three 
previous notices of similar discoveries has he met with ; and 
among the 13,000 organic remains of amber in the Society’s 
collection, there is no piece of the kind in question. 

Dr, BuchhoU furnishes an account of the Ilansa Arctic Expe¬ 
dition, and many interesting particulars as to the forms of life 
observed in the North Tolar regions. 

The anatomical collection in the University at Kbnigsberg 
contains three bear skulls found in the province. These are de¬ 
scribed at some length by M. M idler. They differ much in size 
and form, and it is striking that such different individuals of the 
same species should have lived so near one another (the places 
of discovery not having been more than 20 miles apart). A tew 
similar bear skulls have been found in this country and in Ire¬ 
land, and are described by Owen under the name of fen-bears. 

It has been commonly believed that livingtrees struck by lightning 
are frequently consumed. In a paper on the effects of lightning 
on trees and telegraph po*t«, M. Caspary shows this is a mis¬ 
take, and that the case is extremely rare. He cites 93 authenti¬ 
cated cases of trees having been struck; the species were as 
Allows (and here also some common notions are disproved) 
XP&pUlus alba, 2 Pirns communis, 2 litmus, 3 Pinus ticca L., 3 
Bttula verrucosa, 3 Fraxinus txcelsior, 12 IHnus sylvtstris, 12 
jPUca vulgaris Unk., 14 Pofulus monilifera, 15 Quercus peduntu* 
fata, 20 J^Jrulus italic a. Several valuable experiments and re¬ 
sults are detailed in this paper, of which, however, accounts may 
be found in English serials. 

Another important paper in physics treat® of the arrangements 
at a station for measuring ground temperatures in Komgsberg, 
and the correction of the thermometers there employed. It Is 
by Dr. Ernst Dohm. 

Archaeology claims a considerable share of the Society’s atten- 
tfoa j and there is one paper by Dr. Berendt, which specially 
desferm our notice. It enters very fully into the question of 
certain curious “face urns” which have been found in the re* 
most about Dantzic, &c. The forms of these articles are calcu¬ 
lated to throw a good deabof light on the physiognomical features 
and tihe manner® of the people that used them. 

Khnigfberg now numbers over 100,000 inhabitants, and the 
sewage question becomes urgent. Dr. MiiUet calls the attention 
gf tjbe Society to what is being done in other cities and countries, 
by way of improvement in this direction. 


WELLINGTONN.Z, PHILOSOPHICAL SOCIETY 

THE President, Dr. Hector, delivered his annual address be- 
A fore a meeting of members on Aug. 6, 1873. Dr. Hector in 
his opening remarks paid a tribute to the memory of Dr. Fred. 
John Knox, who had during a life-time contributed greatly to 
the science of comparative anatomy. Dr, Knox was an un¬ 
doubted authority on all matters relating to the Cetacea, having 
made it his chief study. As one of the oldest members of the 
New Zealand Society he contributed largely and valuably to its 
transactions and the museum, which latter is specially indebted 
to him for the numerous contributions ot anatomical prepara¬ 
tions. The society, during its six years’ existence, has gone on 
steadily increasing its members, who now number 142. Re¬ 
ferring to vol. v. of the Transactions, Dr. Hector stated it 
contained forty-ei^ht r riginal papers, some of which possess n 
value from their originality of research which cannot fail to make 
the Transactions in future times important for reference. 

Mr. T. Locke Travers* paper on the Life and Tiims of Te 
Kaupara is a valuable [ age in the history of New Zealand, as 
the career of a man like Te Raupara is not merely of interest 
from its association w ith the early history of the colonisation 11 
these islands, but affords a subject for study in connectior 
with the more general historical question of the rapidity witl 
which changes can be effected in uncivilised races, and the 
aptitude which they show in acquiring the arts, both peaceful 
and warlike, from coU mists or conquerors as the case may be. 
Mr, Travers’ contribution, valuable though it is, is but a 
small poition of the material relating to the Maori race 
which W’ould find a fitting place in the Transactions of 
the Institute. The Maoris present a peculiarity of a mental 
type, the reason for which is not yet jully explained ; as a race 
they show evidence of greater mental vigour than might have 
been expected in a people possessing no written knowledge. The 
facility with which they acquire our written language, and the 
delight which they take in exercising it, in reducing to writing 
their ancient waiutas (songs) and traditions is of itself a remark¬ 
able evidence of their vigour of mind. It does not appear, 
however, a reliable course in the collection of these songs to em¬ 
ploy the Maori narrators to reduce them to writing, as it must be 
a process of translation of a most complex kind, and must lead 
to loss of accuracy both in matters of fact and in form of ex¬ 
pression. A most interesting feature in the Maori language is 
the minute detail w ith which natural objects have been discrimi¬ 
nated and named. He contrasted this with the North American 
Indians, who have only names for objects of immediate and 
practical utility in their affairs of every-day life. The Maoris, 
on the contvary, appear to have possessed a pure love of exer¬ 
cising their discriminating faculty j every tree or shrub, useful or 
useless, nearly every fish of large size or insignificant, and even 
many insects and lower forms of life that would remain unno¬ 
ticed by most Europeans unless specially trained to the obser¬ 
vation of such objects, have all their special names to the 
Maoris, The frequent reference made in their songs and tra¬ 
ditions to these natural objects, invests them with a richness of 
imagery that adapts them for the poetical expression of senti¬ 
ments and emotions that could only have been feebly if at all 
developed to the minds of the originators and narrators of those 
legends. 

One of the most important events connected with this subject 
is the publication of the poem “ Ranolf and Amohia,” to the 
talented author of which all who love natural history must feci 
grateful for the abundant allusions which he has made to the 
characteristic features of the fauna and flora of the country, and 
the care which he has exercised in making his descriptions accu¬ 
rate. When a ooet qualifies himself to appreciate the precise re¬ 
lations of the oojects that enter into the scenes he depicts he will 
find that it is not necessary to sacrifice either facility or grace of 
expression in order to obtain the impressiveness which arises from 
strict accuracy. From this point of view Mr. Domett’s poetical 
descriptions of the natural history of the new country cannot 
fail to aid in linking the sympathy of literature and fancy will) 
the study of Science, and do good service to those obiects which 
the society has most in view. The president also eulogised the 
efforts of a member of the Institute, Mr. G. H. Wilson, whose 
graceful and vigorous pen has been devoted to the rendering of 
those legends which relate to events that occurred in past rime 
in the immediate neighbourhood of Wellington. The President 
referred to the paper® of Messrs. Manteil and Taylor as bearing 
out his (Dr. Hector's) view of the recent date of the extinction 
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of tlie moa. The discovery of a large bird of the Art set' 
family, but which could not fly adds another remarkable feature 
to New Zealand’s extinct ornithology. Chief among the addi¬ 
tions which have been made to the zoological literature of the 
colony during the past year is Dr. Buffers great work on the 
Birds of New Zealand, which is to be rendered more complete 
by the publication of additional plates. The President expressed 
a hope that a second edition might be called for in order to give 
Dr. Buffer an opportunity of bringing up the information to a 
still later date. The enumeration of our whales and dolphins 
communicated to the Society by Dr. Hector lias already called 
forth critical remarks from the veteran zoologist, Dr, J. E. Gray, 
of the British Museum, The President ex pressed his opinion that 
the fur seals frequenting the South Island all belong to one 
species, Arctoccphalus a'Kerens, although skulls of a second species 
(A. lobatus) are found in caves and Maori ovens. Captain Hut¬ 
ton’s valuable addition to the list of fishes was also referred to, 
as also the successful introduction of salmon during the past 
year. Dr. Hector expressed an opinion in favour of intro¬ 
ducing ova not only of salmon but of trout, white fish, and other 
species, that inhabit the inland waters of British Columbia. The 
catalogues of the Marine Mollusca, and the Star Fish of our 
coasts, prepared by Captain Hutton, will be found invaluable by 
collectors, but tbc most interesting contribution to the Zoology 
of New Zealand is Captain H.’s essay on the Geographical 
Relations of the Fauna, which to a great extent bears out the 
hypothesis advanced by Dr. Hector in a previous address, that 
the peculiar insular characters of the forms of life in New 
Zealand have been present from a very remote period. 

The President referred to the expected visit of the Challenger 
on a scientific exploration of the Southern Seas, and expressed a 
hope that it would add largely to our knowledge on this interest¬ 
ing subject. Referring to the great Southern Continent, which is 
full of interest with its active volcanoes amidst perpetual snows, 
he stated it was likely that the ensuing year will ad 1 greatly to 
our knowledge of that land, which i$ only 1,200 miles distant 
from New Zealand, on whose climate it probably exerts a marked 
influence. This little known land possesses large supplies of 
guano, and according to Sir James Ross, has a large and undis¬ 
turbed whaling ground near it, in which whales of several 
different species abound. The President criticised Captain Hut¬ 
ton’s paper on the Glacial period of New Zealand, and con¬ 
firmed bis dissent from the theory of a submergence of the 
New Zealand area on a grand scale during the post-plioccnc or 
post-glacial period, and stated that unless palreontological 
evidence of recent date can be obtained from strata occu¬ 
pying valleys that were eroded during the last extension 
of the glaciers he must still adhere to his formerly ex¬ 
pressed opinion, that the geological period previous to that 
which may be termed the recent period in New Zealand was 
characterised by a prolonged though perhaps not excessive 
elevation ; and that especially in the South Island there is in 
consequence a marked absence of marine drifts and tills. The 
President commended the study of the subject of our soils, sur¬ 
face drifts, and beach rocks to the members of the Society. He 
also differed from Capt. Hutton, who underrates, he thought, 
the erosive power of existing glaciers, and referred to the recent 
changes reported to have taken place in the outline of the summit 
of Mount Cook, owing to a great avalanche having slipped from 
the ridge, leaving a conspicuous gap in the formerly even tent¬ 
like form of the apex* 

After referring to the Geological reports for the progress 
made during the past year in the survey of the country, the 
President stated that descriptive catalogues of fossils from the 
tertiary formations, as also an illustrated work on the fossil 
plants from the different coal-bearing formations arc nearly 
ready for publication. The development of the wonderful rep¬ 
tilian fauna in the upper secondary rocks will afford subject for 
several communications at the meetings of the Society during 
the present session. Already at least seven distinct forms be* 
longing to the genera Plesiosaurus, &c., have been worked 
out from the blocks of matrix collected at the Amuri Bluff 
(Marlborough) and at the Waipara, and the description of 
these gigantic Saurians will be sure to excite great interest in the 
study of geological structure by exciting discussion at home, and 
indirectly to attract attention to the mineral and other resources 
of the colony, Mr, Skey’s contributions were also favourably 
reviewed by the President, who concluded by thanking the 
members for the courtesy and support which he had received. 
He then vacated the Chair m Hvourof Dr. Knight, the President 
for the present year. 


SCIENTIFIC SERIALS 

Zeilschrift der Ocsterreichischen GeseUsckaft fur Metoroh 
November 18 73-—In order to give warning of approaching storms* 
an important determination is that of M barometric gradient M be¬ 
tween two places, found by ascertaining the difference of atmo* 
spheric pressure, and dividing by the distance. But as the places 
may be at unequal heights above the sea level, the influence of 
this inequality on the barometric state must first be eliminated. 
This may be done by either of two methods j reduction to the 
sea level {the more common way), or determining the divergence 
of the observed barometric state from the average for several 
years. At the recent meeting of the International Congress of 
Meteorology at Vienna, the question came up, which method was 
preferable ; and it was decided, that for stations not more than 
300 metres above the sea, the method of reduction had advantages 
over the other,' Dr. Hann here compares the two methods, and 
presents the grounds of the Congress’s decision. Austria adopts, 

(his year, the method recommended, in place of the other,— 

The paper is followed by one giving a sketch of the organisation 
for meteorological observations in France, under the direction of 
M. Le Verricr.—Wc further note some observations by M*. 
Caloria, of Mailand (communicated to the Istituto Lombardo), 
comparing the number of sun-spots with the temperature ana 
rainfall during the period 1763-1872. The tables Indicate pretty 
clearly an increase of heat with decrease of spots ; though ano¬ 
malies occur. In rainfall the connection is less marked. Among 
the other notes will be found information as to the climate of the 
Philippines, statistics of earthquake* in Austria, meteorites, See* 

Bildiothlque Untversclle et Revue Suisse for November 1873, 
commences with a paper by M, Rahn on the Origin of the 
Renaissance iu Italy. He considers the essential character of 
the art of that period to have been, that the works produced 
were no longer the product of a collective activity, but the 
creation of such and such a master. He also shows from the 
Palais Pltti at Florence, and other edifices (as compared with the 
Gothic style), how the sense of harmony in proportion was 
developed.—M, I, Piccard communicates the second part of a 
paper entitled “ Poisons and Counter Poisons,” giving here a 
clear popular account of the three different methods of remedy in 
cases of poisoning—mechanical elimination of the unabsorbed 
poison, neutralising of the poison by substances forming with it 
a harmless compound, and symptomatic treatment, dealing with 
the effects produced.—Mdlle. Anneville, criticising the public 
instruction in the United States, thinks history and literature, 
and nesthetical studies, are too much ignored.—M. Glardon has 
a review of some English works on Patagonia* The remaining 
papers do not specially call for notice here. 

Bulletin tie V Academic Roy ale de Belgique, Nos, 9 and JO* 
This issue contains some interesting observations by Dr. Noel, 
of Utrecht, on the electrical phenomena of the heart Elec* 
trodes being applied, one to the apex, the other to the lateral 
face of an intact, fresh heart, beating regularly, there is, in 
diastole y a small current from the former to the latter, increasing 
with distance between the points. If the heart is exposed to 
air, however, the current is soon reversed. Any wounded part 
is negative to every other point on the surface. The circuit 
being closed between an intact surface and a transverse section, 
there is a considerable current from the former to the latter 
(greater than in ordinary muscles); this diminishes rapidly, bat 
increases again somewhat, when a contraction has been excited. 

As to the phenomena during contraction the weak current at 
the surface of the intact and fresh heart does not change; bat 
if a strong current is obtained from lesion, this is weakened or 
reversed during systole. The negative variation precedes qdfo* 
traction; it reaches a maximum at commencement of aystok^ 
and lasts to the end of the contraction. The same attthdrb^ 
experimented on the influence of the vagus nerve on thehwrt; 
and finds that stimulation affects the auricular contraction differ¬ 
ently from the ventricular, implying the presence of different , 
nervous elements. The nerve also contains some fibres which ■, 
excite, instead of retarding, the heart’s movements. In an In¬ 
vestigation of the orbits of comets, M. Houzeau shows that the 
greater axes have a decided tendency to place themselves 
parallel to the double heliocentric meridian 10^ mf and a8a* 1 
2o\ and this longitude differs little from that of the point in 
space, towards which the solar system is found to be moving* , 
—M. Plateau describes a parasite of the Belgian Cheiroptera, . ■ 
There is a short account, bym. Quetelet, ofj^e„procwedhE%SMtb# 
recent international Congress of Meteorology held at Vhikalt | and 
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M. Van Rysselberghe’t u universal mcteorographic system ” 
(which we lately noticed), is here described in full, with illustra¬ 
tion s, and deserves the attention of meteorologists. 



SOCIETIES AND ACADEMIES 

Edinburgh 

Royal Society, Dec. 22 , 1873.—Sir W. Thomson, president, 
in the chair. At the request of the Council, Dr, Andrews gave 
an address on ozone. After giving a full rSumlot the history of 
the discovery of the more important properties and relations of 
oxone, Dr. Andrews showed a number of beautiful experiments. 
Especially remarkable among these was a class-illustration of the 
contraction of oxygen by the silent electrical discharge. By the 
use of a new form of apparatus a diminution of volume was 
obtained, exceeding any hitherto recorded. Among the more 
remarkable of the new experiments shown was one quite re¬ 
cently made by the lecturer, proving that coarsely pounded glass, 
shaken in a vessel containing electrolytic oxygen, rapidly de¬ 
stroys the ozone reactions. This experiment forms a new link 
between a purely mechanical action and a chemical change, 
closer than any hitherto observed. The chairman, thanking the 
lecturer in the name of the Society, pointed out how very large 
a portion of all that we know about ozone is due entirely to the 
exquisite researches of Dr. Andrews. 

Royal Physical Society, Dec. 17, 1873.—Dr. James M’Bain, 
R.N., president, in the chair.—The communications read were 
the following :—On a deposit of magnetic iron ore on the shores 
of Bute, by James Middleton, M B. (with exhibition of speci¬ 
mens.) It seems that some time ago Mr. Cameron, of Rothesay, 
had noticed some remarkable kind of black sand on the beach at 
Bogany Point, at the entrance to Rothesay Bay. Being inte¬ 
rested in it, he carried home a specimen, dried it, and made an 
examination of it, the result being that he found the sand to con¬ 
sist of almost pure magnetic iron-ore. Bogany Point is not the 
Cttly part of Bute where it has been found, as it occurs at KiJ- 
michael in the Kyles of Bute. An interesting circumstance, 
probably connected with this deposit, is that captains of small 
coasters in the neighbourhood say that they have noticed a 
divergence of the compass near the point where the principal 
deposit lie& —Experiments regarding the rate of deposition of 
sediment from fresh and salt water, by David Robertson, 
F.G.S. A simple way to illustrate the experiment of the 
precipitation in fresh and sea water is to take two small glass 
Jars of equal size. Fill the two about four-fifths full, the 
one with sea and the other with fresh water ; then fill both up 
with clay dissolved in fresh water—say about the consistence of 
cream—and stir both well up, Set the jars side by side to settle, 
and in a very short time the precipitation in the jar containing 
the sea-water will be seen to be going on rapidly, while in the jar 
With the fresh water little or no change will be observable. 
Ftorn these results, we can easily understand that what¬ 
ever changes may have taken place relatively to land and 
sea from other causes, it does not appear that deposits from fresh 
water currents can be carried far seaward.—Note on the deposi¬ 
tion of mud from various solutions, by Joseph Sommerville. 

Manchester 

Literary and Philosophical Society, Dec. 16,1873.—E,\V, 
Binney, F.R.S., vice-president, In the chair.—** Method of Con¬ 
struction of a New Barometer/ 1 by Dr, J. P, Joule, F.R.S., 
president. The condition of the instrument placed on March 18 
In the Society's Hall proves that it is possible to use sulphuric 
acid on the top of the mercurial column without chemical action 
taking place. I have therefore proceeded to prepare other tubes 
with a view to test, by practical work, the merits of the new con¬ 
trivance. A tube of about A inch bore is selected. It is first 
cleaned by drawing a knotted string through it It is then bent 
to the siphon shape; and near the longer end it Is drawn to a 
capillary tube. It is then washed with nitric acid; afterwards 
with sulphuric acid. The sulphuric acid is then drained off. 
Mercury is then poured into the short limtx The end of the 
kmger limb is then attached to my mercurial exhauster. On 
working this the mercury rises in the tube, and, being replenished 
by pouring it into the short limb, soon arrives at the height due 
to the atmospheric pressure It carries with it the acid left ad¬ 
hering to it* rides, so that after a few hours half, or, what is 
befcfcet, tme third of an inch of odd stands above the mercury, 


Small bubbles of air are seen to arise ; but by leaving the tube 
in connection with the exhauster for a' day or two these finally 
cease. Mercury is then poured into the short limb until that Jn 
the longer rises nearly to the capillary part of the tube. This is 
then sealed and detached from the exhauster. Mercury is then 
removed from the shorter limb until it stand* in the long one at 
a convenient height. Sulphuric acid is then introduced into the 
short limb until it forms a column equal to that in the longer 
limb. A small tube is finally attached to the short limb, an<l 
dipping a little way into a small bottle containing a small quan¬ 
tity of sulphuric acid, prevents the access of moist air into the 
short limb. The tube thus completed jpossesses the following 
advantages :—1st. There is the utmost facility in the movement 
of the column, so that the most minute changes of pressure are 
at once registered without any dragging. 2nd. The depression 
produced oy capillary action is reduced to one half, so that the 
siphon arrangement can be satisfactorily used as affording an 
accurate neutralisation of capillary action.—Mr. Baxendell read 
a letter from Prof. C. Piazzi Smyth, F.R.S., Astronomer Royal 
of Scotland, referring to Prof, Reynolds’s experiments on explod¬ 
ing glass tubes, and confirmatory of the conclusions of the im¬ 
mense force exerted by water when suddenly converted into 
steam, as when lightning rends a tree. 

Vienna 

Imperial Academy of Sciences, Oct 9, 1873.—ProfiKrasan 
made two contributions in plant physiology ; one of them as to 
what degree of heat wheat-seeds can bear without losing the power 
of germination. It is much higher than had been thought. They 
could bear a boiling heat for some hours, desiccation being 
effected by very gradual rise of temperature, and the use of 
chloride of calcium (65° for one hour was the limit previously 
supposed) —A second paper treated of the germination of tubers 
and bulbs of some carly-spring plants.—Prof Lindemann com¬ 
municated a paper on the behaviour of acrylic acid towards 
hydrogen liberated from acid solution, and towards agents of 
oxidation. He finds that acrylic acid at ioo° C, with zinc and 
sulphuric acid, readily passes into ordinary propionic acid; and 
that, in oxidation, it furnishes no acetic acid. lie thinks acrolein 
and acrylic acid cannot be constituted similarly to true aldehydes 
and fatty acids. 

October 16.—Prof. Heller, who had been requested to study 
the Tunicata of the Adriatic, gave a paper on the vascular 
system of these animals, and especially Ascidians. The walls ot 
the heart (which is a long cylindrical bag, with a thin peri¬ 
cardium), show fine striated muscular fibres, not parallel, but 
forming a network. The two vascular trunks immediately pro¬ 
ceeding from the heart have a similar wall-structure, and con¬ 
tract along with it The vessels supplying the outer coat in 
Ascidians always appear as double vessels, joined together only 
at the end of the last ramification ; in one vessel the blood 
tlows outwards, in the other inwards. The blood in Ascidians is 
often coloured ; sometimes greenish yellow, sometimes brownish; 
while in some species (as A, intistinalis), it is quite colourless.— 
Dr. Von Reuss communicated the first part of a monograph of 
the fossil bryozoa of miocene Tertiary strata in Austro-Hungary. 
—Prof. Ritter read a paper on the path of Winnecke’s Comet 
(III. 1819).—Prof. Bohm described experiments which proved 
the injurious action of ordinary gas on plants. For example, 
of ten plants (Fuchsia and Sama), in pots, in which gas was 
constantly being conducted to the roots, seven died in four 
months. It was also shown that the gas does not in the first 
instance kill plants, but that it poisons the ground. Dr. Bohm 
recommends Von Jurgen’s method of preserving plants from gas 
in the ground, which is, to place the pipes in wider pipes com¬ 
municating with the outside air, and in which a draught is pro¬ 
duced. 

October 23.—M. Stefan gave the result of experiments on 
evaporation, made chiefly with ether. The rapidity of evapora¬ 
tion of a liquid, in a tube is inversely proportional to the distance 
of the liquid surface from the open end of the tube ; it is inde- 
ndent of the diameter, and increases with the temperature, 
a pipe, closed at one end, open at the other, is dipped 
with the latter in ether, bubbles arc developed, and the 
times in which successive equal numbers of bubbles appear, are 
(initially) in the proportion of the odd numbers* If the tube 
contains hydrogen instead of air, the same number of bubbles 
appears in a four times shorter period. Thus evaporation in 
hydrogen is four times quicker than in air. If a pipe, with open 
stop-cock, Is dipped in ether, and the cock then closed, the 
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surface pf liquid within the tube sinks under that without, and 
the depths to which it sinks in given times are as the fourth roots 
of the times.—Dr. Peyritsch communicated a memoir on Laboul- 
beaia, describing a new species of the parasitic fungus, also the 
mode of development, 

I. R. Geological Institute, Oct, 30, 1873.—Prof. Dr. A. 
Alth sent the first part of a monograph on the paleozoic rocks of 
Fadoiia and “ its organic remains,” which will be published in 
the transactions of the Institute. This first part of Dr. Alth’s 
memoir contains the geological description of the oldest forma¬ 
tions of Padolia which, covered by large masses of cretaceous 
and tertiary deposits, and nearly horizontally stratified, appear 
only in the deep creeks along the beds of the rivers. The lowest 
rudimentary beds, resting immediately upon granite are sand¬ 
stones which alternate with violet Argyle-slates, and are almost 
deprived of fossils. They contain the known concretionary globes 
of phosphorite. The next layer consists out of bituminous lime¬ 
stone with many fossils which belong to the Wenlock series ; it 
is covered by grey marly slates which contain Brachiopods and 
Crinoids, and rarer Trilobites and Orthoceratites. The highest 
Silurian beds are green or grey shists alternating with crystalline 
limestones, which correspond to the Ludlow-series and contain, 
besides other fossils, very interesting remains of fishes. The 
Silurian strata are covered by red sandstone of Devonian age, 
and these immediately by the cretaceous strata. Of the fossil 
remains are described in the first part of the memoir, the fishes, 
chiefly Ophaluspida? but partly also Placndermata (M. Cay) and 
the Crustacea 1 , as Trilobites and Ostracadrc. They are figured 
on five plates.—Dr. O. Leny describes a fossiliferous bed belong¬ 
ing to the upper Ncocomian limestone (Spatangenkalk) near 
Klein, in Vorarlberg. It consists chiefly of well-preserved 
oyster-shells and contains, besides, many different forms of 
Brachiopod?, which certainly lived here in company with the 
oysters. This observation furnishes a new proof that the ancient 
Brachiopods were not confined to the deep sea like the modem 
representatives of this class, but inhabited the shores, also, 
together with the oysters ; analogous observations had been made 
formerh by Th. Fuchs in the tertiary deposits of the Vienna 
basin, and by Dr. Majsisovics jn the Muschclkalk of the Rhae- 
tic.—Dr. C. 1 )oelter examined last summer the environs of the 
Gurgl-valley in the Oetzthal Alps. He sends a notice about 
the different crystalline rocks which form this region. 

Cit>TTJN(ihN 

Royal Society of Sciences, Sept. 3, 1873.— Chemical papers 
were communicated, on abase from nitrobemanilid (Hiibner and 
Retschy), on the xylidine from coal tar (IUibncr and Struck), 
on the combination of nitrile with aldehydes (Hiibner and 
Jacobsen). 

November 12.—Dr. Hermann Kthe made a lengthy commu¬ 
nication on the oldest period in new Persian poetry, criticising 
works of the poet Rftdagc, some of whose songs he translates. 

Boston, U.S. 

Natural History Society, Oct. 15, 1873.—Mr. & H. Scudder 
described some kittens which he had seen at Plymouth, N. H., 
supposed to be a cross between the rabbit and the cat* The 
animals had a short rabbit-like tail, long haunches, and the gait 
of a rabbit, but in other respects were cat-like. Mr. Scudder 
could not believe the possibility of a cross between animals so 
far apart in the natural system, and asked for information from 
those present.—Dr. T. M. Brewer read a paper on the specific 
characters of the hermit thrushes, and also read extracts on their 
habits from the forthcoming work on “Birds of North Ame¬ 
rica,” by Prof, Baird, Mr. Ridgeway, and himself.—Dr. T. 
Sterry Hunt gave some account of the crystalline rocks of the 
Blue Ridge and their decomposed condition, as seen by him at 
various points in the region to the south-west of Lynchburg, 
Va. They are principally gneisses with hornblendic and mica¬ 
ceous schists, like those of the Montalban or White Mountain 
reties, and are completely decomposed to a depth of 50 ft. or 
more from the surface, being changed into an unctuous reddish 
brick-clay, in the midst of which the interbedded layers of quartz 
are seen retaining their original positions, and showing the 
highly-inclined attitude of the strata. The nature of these 
chemical changes of the gneissic and hornblendic rocks con¬ 
sisted essentially in the removal, in the form of soluble carbo¬ 
nates, of the alkalies, lime, and magnesia of the silicated mine¬ 


rals and the hydration of the residues. The great antiquity of 
this chemical decomposition of the rocks was next alluded to. 
It was, in his opinion, effected at a time when a highly carbo¬ 
nated atmosphere and a climate very different from our own 
prevailed. 

Paris 

Academy of Sciences, Dec. 22, 1873.—M. de Quatrefagcs, 
president, in the chair.—The followingpapers were read : —Note 
on the report of the last meeting by M. Pasteur. The author called 
attention to the tone of M. Tread's paper, which he considered 
was too personal; hejbriefiy re-asserted his statements with 
regard to the origin of Mycoderma, dec.—M. Trecul replied and 
adduced in support of his own views as opposed to those of 
M. Pasteur, the experiments of Wyman, H. Hoffman, and 
Bast tan. After a brief reply from M. Pasteur the subject Was 
dropped.—Onloss of magnetism, by M. J. Jamin. The paper dealt 
with the loss of increasing magnetism, as exhibited on cooling, 
suffered by a steel bar subjected to increasing temperatures.-—Re¬ 
searches on the stability and reciprocal transformations of the 
oxidised compounds of nitrogen, by M, Berthelot.— On the 
results of the experiments made by the commission on vine sick¬ 
ness of the defiartment of HerauJt, by M. II. Marts.— On a 
skeleton of Palcothcrium Magnum, found in the Vitry-sur-Seine 
gypsum quarries,- On the anharmonic relation of four points of 
a plane.—Note on magnetism (6th part), byj. M, Gaugftin*— 
On the phenomena of gaseous thermo-diffusion in leaves and on 
the circulatory movements which result from the chlorophyIlian 
respiration, by M. A. Mcrget,—On the action of incandescent 
bodies in the transmission of electricity, by M. E. Douiiot.— On 
an eruption of mud from the volcano of Nisyroa, by M. 
Gorceix.—On the limit of the ice in the Arctic Ocean, by M. 
Ch. Grad. —On the form of the Phylloxera, a comparative study 
of the young, from leaves and branches, of hybernating and of 
sexed insects, by M. Max-Cornu.—An essay on the geographical 
distribution of the primitive populations of the departments of 
the Seine-et-Mame and Moselle.—On bilinear polynomea, by 
M. C. Jordan. — On the physical constitution ot the sun, an 
answer to M. Faye’s criticisms, by M. E. Vicaire.—Note on a 
process for the measurement of the relative intensity of the con¬ 
stituent elements of different luminous sources, by M. H. Tran- 
nin—On the chemical composition of certain vegetable paren¬ 
chyma, by M. Maudet.—New researches on the preparation of 
Kermes mineral, and on the action of alkaline carbonates and 
alkaline earthy bases on sulphide of antimony, by M, A. 
Terrcil. 
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VIVISECTION 

HE question of the propriety of vivisection has ever 
and anon cropped up for the last two centuries, and 
learned and unlearned persons have not been found want¬ 
ing to condemn the practice. Amongst the latter the term 
vivisection has been taken to mean the dissecting of 
animals alive, with no other motive than curiosity or a 
malignant desire to be cruel to animals. 

This arises from the utter and entire ignorance, on the 
part of the great mass of the public, of the scope and 
nature of physiology or the laws of life. If the elements 
of this noble and most useful science were taught in our 
schools as they should be, the unmeaning outcry against the 
practice of “ dissecting live animals,” as it is called, would 
not be heard. People would then know that the wonderful 
knowledge now possessed by man of the functions of his 
body has mainly been acquired by experiments on living 
animals, and that by the practice of vivisection is not 
meant the dissection of living animals, but the perfor¬ 
mance of experiments by which the nature of the functions 
of living beings may be ascertained. 

Whatever excuse may be made for the public on 
account of their ignorance, there ought not to be any for 
men belonging to the medical profession, who should 
know the history of the science of physiology and the 
dependence of all true practice of medicine and surgery 
on the laws of life, mainly gained by humane and care¬ 
ful experiments upon living animals. These men would 
be answerable for much human suffering and premature 
death if they compelled men of science to give up the 
practice of studying the laws of human life and arrest 
the hand of Science in investigating the functions of 
living animals by inspection and experiments. 

We feel almost ashamed in the present age to have to 
speak of the grand results which have been reaped by 
mankind from the observations of our great physiological 
discoverers in experiments on living animals. To begin 
with Harvey, whose name is a household word amongst 
us, and one of the grandest on the long page of England’s 
discoverers; it is no perversion of words to say that he 
could not have discovered or demonstrated the circulation 
of rite blood without the aid of vivisection. 

In his great work, “An Anatomical Disquisition on 
rile Motion of the Heart and Blood in Animals,” 
he heads the second chapter “Of the motions of 
the heart as seen in the dissection of living animals.” 
In this work he gives detailed accounts of his ex¬ 
periments, and also of those performed before the 
noblest and most learned in the land, who did not object 
to Harvey's experiments, but felt they were witnessing 
the demonstration of a truth that would for ever be a 
benefit to mankind. Had public opinion, had the Go¬ 
vernment of the day, instead of encouraging Harvey pro¬ 
ceeded to prosecute him for cruelty to animals, then man¬ 
kind would have lost a discovery that has saved myriads 
of human lives from torture and premature death by 
disease. 

The difeovery of the circulation of the blood produced 
an immense revolution in the practice of medicine and 
eiy> Counting the pulse became an intelligent aid to 
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the diagnosis of nearly all diseases. Operations for the 
relief of disease were undertaken with fearlessness and the 
greatest success. The nature of aneurism and its means 
of cure were now understood. This last disease was 
studied and the surgical operation for its cure almost 
perfected by experiments on living animals by John H unter. 
This great anatomist also made most important contribu¬ 
tions to our knowledge of the nature of venous absorp¬ 
tion, by his operations on animals. Nearly all the 
advances that have taken place in the treatment of 
aneurism since the time of Hunter have been made 
by experiments on living animals, amongst others we may 
name those of Spence, of Edinburgh. 

Only to mention names rising to the surface from the 
greatness of their discoveries, we refer to Sir Charles Bell, 
to whom we are indebted for a knowledge of the nature 
of sen sat ion ary and voluntary nerves and their double 
origin in the spinal cord. These discoveries were made 
by experiments on living animals, and belong to a series 
which cannot be performed by the aid of anesthetics, as 
the very essence of them consists in demonstrating that 
whilst one set of nerves is devoted to the feeling of pain, 
the other is the means of producing locomotion. 

Another almost equally important discovery, the nature 
of the excito-motory action of the nervous system, 
was demonstrated by experiments on living ani¬ 
mals by Marshall Hall. To say that these disco¬ 
veries of Bell and Hall have had no influence on 
pathology and therapeutics, is to deny the experience 
of every medical practitioner in the kingdom—is 
to proclaim that the science of medicine is now 
practised on the system pursued by physicians and 
surgeons previous to the time of the discovery of the 
circulation of the blood. Numerous are the discoverers 
who have made great advances in our knowledge of the 
functions of the nervous system, by observations on living 
animals, who still live to be honoured for the advances 
they have made in that science which leads to the amelio¬ 
ration of human suffering. We need but mention here 
the names of Brown-Sequard and Ferrier. No human 
mind could have guessed at the conclusions at which 
they have arrived, but they have done so by the sure and 
certain method of observing facts in the living organism. 

We might go on and fill our pages with the memories 
of great men who have not hesitated, for the benefit of 
mankind and the advancement of Science, to sacrifice the 
life of the lower animals. Majendie was accused in Paris 
of cruelty to animals, but bis experiments led to a more 
accurate knowledge of the influence of medicines on the 
animal frame, and the introduction of a number of new 
remedies, which are still in common use. Blake, by the 
introduction of saline substances into the blood of living 
animals, showed what was the action of these matters 
on the blood, and he produced a sensible effect on the 
practice of medicine. 

To the instructed this will seem a meagre list; but we 
hope enough has been said to show that to deny the utility 
of experiments on living animals is to deny that medi¬ 
cine has advanced at all during the last two centuries 
and a half, and to admit that the guesses of uninstructed 
practitioners*are as good as the practice of the most cul¬ 
tivated practitioners of medicine and surgery. 

Against this proof of the benefits of vivisection it has 
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been urged that man has no right to inflict pain on ani¬ 
mals* The same argument has been urged against the 
destruction of the life of animals at all, and the adoption 
of a vegetarian diet has been the result. It is surely not 
needful to answer the last argument here, but in a degree 
the answer is the same against giving pain to animals; 
if we take animal life for the purpose of food, it is only 
taking the life we have given us for the purpose of our exis¬ 
tence ; and in giving a minimum of pain to animals we 
give it for the higher purposes of securing human life and 
freedom from pain. It is curious to see those who defend 
the cruel sports of fox-hunting, hare-hunting, and par¬ 
tridge and pheasant shooting exclaim against the cruelty 
of vivisection. Yet it could be clearly shown, we believe, 
that those physiologists who are in the habit of practising 
vivisection would not be found at Hurlingham taking part 
in pigeon-shooting, or meeting with the hounds in any 
part of the country. In fact, so far from producing a 
hardening effect on the mind, these experiments seem to 
engender in the mind of the observer a love and a care 
for the brute creation, that does not exist in the mind 
of an ordinary person. A celebrated entomologist, in 
answer to the objection made to the pursuit of his science, 
the destruction of the life of insects, made answer that 
his habit of observing insects had induced him at various 
times to save more livc 3 of insects—as flies from the 
cream-jug and tea-cup—than he had ever destroyed to 
make his entomological collection. 

The question still arises whether the experiments that 
resulted in the discoveries to which we have referred should 
be repeated for the instruction of a class, or be regarded as 
final ? Many physiologists think that the 1 enewal of the ex¬ 
periments in the form of a demonstration before a class is 
not necessary. This position, however, cannot be main 
tained, if regard is had to the good of mankind. He would 
be a poor chemist who did not re-perform the experiments 
of those who had gone before him ; and the natural philo¬ 
sopher could not make progress in his science if forbidden 
to repeat the observations of his predecessors. It is not 
only necessary to make good practitioners of medicine, 
and surgery that these experiments should be repeated 
but it is necessary for the advancement of the science of 
physiology. 

Of course all these experiments should be performed 
with the greatest attention to diminishing pain to the 
utmost extent. Happily, by the use of anaesthetics, we 
can now do this so that an animal does not suffer more than 
it would in passing out of existence in any other way. And 
we are glad to find whilst writing this, that Prof. Schiff, of 
Florence, who has been so unrighteously assailed for these 
experiments, in a letter to the Times completely refutes all 
the charges brought against him, never failing to adminis¬ 
ter anaesthetics in the performance of these operations, 


THE RELA TJON OF MIND *AND BODY 
Mind and Body. The 7'heorks of their Relation . By 
Alexander Bain, LL.D., Professor of Logic in the 
University of Aberdeen. (Henry S. King and Co., 
1 * 73 *) 

N this volume, which forms one of the international 
scientific series, the thoughtful reader is once more 
called on to consider those leading positions in psycho¬ 


logy for which Prof. Bain has so long and so ably con¬ 
tended. He has here succeeded in presenting his views 
in language as concise, clear, and popular as the nature 
of his subject will permit. Whoever attaches im¬ 
portance to the application of scientific method to 
mental phenomena must welcome this popular statement 
of doctrines, which, if not the whole truth, are immea¬ 
surably nearer the truth than are the superstitions to 
which not only the uneducated, but also the great mass 
of the learned, are subject. 

It is already known that Prof. Bain has given his 
adhesion, more pr less fully, to the doctrine of inheritance 
in the region both of intellect and emotion—a doctrine 
without which the “ experience w philosophy was utterly 
inadequate to explain the known facts, We may there¬ 
fore be allowed to regret that he has not in this volume 
given more prominence to a conception without which 
his own system is but a half truth plus something of posi¬ 
tive error. We are disappointed, for we certainly ex¬ 
pected more than grudging references to 14 the new 
theory ” 

Wc have before now indicated our opinion that there 
is something wrong about Prof. Bain's celebrated theory 
of the Will ; and we cannot now refrain from observing 
that in the present volume he seems to us to make the 
weakness of his position more manifest by placing along¬ 
side of his old theory some of the clearer and more 
thorough conceptions of recent development. u The dis¬ 
tinguishing peculiarity of our voluntary movements," says 
Prof. Bain, “is that they take their rise in Feeling, and 
are guided by Intellect." Now our contention is, that 
there is no fact in nature corresponding to this descrip¬ 
tion, Takirig it for granted that “feeling" ahd “intel¬ 
lect " here mean facts of consciousness, and not physical 
facts—the objective activity of nerve cells and nerve fibres 
—we assert (1) that taken in the lump it is an expression 
of the popular notion, which Prof. Bain rejects, that the 
body is governed by the mind somewhat in the same 
way that the horse is governed by his rider; (3) that 
looked at closely it is a string of words making up a pt<T 
position that cannot be represented in thought In iup- 
port of the first point in our criticism it must suffice to 
show that Prof. Bain's teaching with regard to the will is 
relied,on by the most thoughtful advocates of the doctrine 
of the soul—a belief against which Prof. Bain has been 
fighting all his life. A perfect example of the Way in 
which Prof, Bain’s theory is interpreted in favour Of 
the hypothesis of a soul will be found in Mr, Lowne'S 
u Philosophy of Evolution." We had recently occak 
sion to make a few remarks on this essay, and #0 
cannot now do better than quote part of what we 
then wrote:—“ It is in studying the phenomena Of 
volition (as understood by Prof. Bain) that Mr. LbWne 
finds the unmistakable evidence of a spiritual clerk em¬ 
ployed in working the nervous apparatus. ... Comparing 
the nervous system to a complex telegraphic system* he 
says' If the electric fluid became periodically liberated 
and affected all the instruments at once, or in a given 
succession, mechanism alone would account for the phe¬ 
nomena (reflex action); but if the electric current Were 
always utilised, according to ever-varying conditions 
which do not bear any direct relation to the manner $a 
which the effect is produced^—tiiat Which are mm- 
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selves unable to alter the arrangement of the apparatus by 
which the effects are brought about—a guiding intelli¬ 
gence is needed (voluntary action). Such appears to be 
the condition of the nervous system in the higher forms 
of Ufc ; and we recognise such a guiding power, al¬ 
though we know of its existence only by its effects 
an the organic mechanism; and we speak of it 
as the mind or soul.’* It is for those who, holding 
Prof, Bain’s theory of volition, reject the popular hypo¬ 
thesis that the body is endowed with a soul, to show the 
flaw in Prof. Lowne’s argument. In saying this, however, 
we by no means wish to imply that there is not much in 
the writings of Prof. Bain quite inconsistent with this in¬ 
terpretation of his doctrine. Indeed we find set out with 
remarkable clearness in the volume before us some of the 
considerations which we urged, not against Mr. Lowne’s 
argument, but against the theory of volition on which it 
is founded, u There is no warrant for the assumption 
(we said) that any movement of the kind called voluntary 
is not as completely and necessarily the result of purely 
physical antecedents, as are the movements of the planets 
or the spelling out of a telegraphic message . . . Whatever 
may be the link of connection between consciousness and 
nervous action, it seems both unnecessary and irrational 
to assert that either the amount or the direction of any 
vervous discharge depends in the slightest degree on the 
state of consciousness that preceded or accompanies it 
Sitting in his easy chair, Mr. Brown debates with him¬ 
self how much he will give to the Mill Memorial Fund. 
Greed, small vanity, respect for Mr. Mill, the fear of 
being thought shabby, and perhaps a score of other 
mental states come and go, and at last he writes a cheque 
for 5/. Mr. Brown was aware of the mental side of 
his deliberations, while the corresponding physical 
changes in his nervous system were hidden from his 
observation. Hence the easy mistake of supposing that 
in writing out the cheque the fingers moved in obedience 
to spiritual direction,” This view seemed, and still 
seems to us, to forbid every conceivable interpretation of 
the proposition that movements “ take their rise in feeling 
and are guided by intellect.” It would appear, however, 
that what we feel to be an incongruity, does not strike 
Prof. Bain as such. For he also, if we understand him 
aright, believes the physical chain to be at all points 
complete and sufficient within itself. At least we find it 
difficult to understand the following extract from the 


chapter ft How are Mind and Body united ? ” in any other 
sense. “ From the ingress of a sensation, to the out¬ 
going response in action, the mental succession is not for 
an instant dissevered from a physical succession. A new 
prospect bursts upon the view ; there is a mental result 
of sensation, motion, thought, terminating in outward 
displays of speech or gesture. Parallel to this series is 
the physical series of facts, the successive agitation of the 
physical organs, called the eye, the retina, the optic nerve, 
Ofctfc centres, cerebral hemispheres, outgoing nerves, 
muscles, &c. While we go the round of the mental circle 
of Sensation, emotion, and thought there is afi unbroken 


physical circle of effects* It would be incompatible with 
everything we know of the cerebral actions to suppose 
^at the physical chain ends abruptly in a physical void 
mrn§mi by an immaterial substance ; which immaterial 
after working alone, imparts its results to the 


other edge of the physical break, and determines the 
active response—two shores of the material with an inter* 
vening ocean of the immaterial.” Now remembering that 
movements of all kinds are physical facts, have their 
place in the “ unbroken material succession,” we once 
more put the question—In what sense can a particular 
class of movements be said to take their rise in the 
mental series which runs parallel to, without forming part 
of, the physical series ? 

The truth or meaning of our assertion that the propo¬ 
sition, “ movements take their rise in feeling,” cannot be 
rendered into thought, may now be perceived by anyone 
who will attempt to picture to themselves a state of con¬ 
sciousness turning on, or in any way determining the 
direction of, a nervous discharge. But as some of our 
philosophers, strong in logic, can surmount psychological 
impossibilities with the same ease that our divines can 
rise above them on the wings of faith, the disciples of 
Mr, Mill and Prof. Bam may demur that the question is 
not one of conceivableness or inconceivableness, but of 
proof. Well, then, let them show, if they can, that they 
have any better ground for the opinion that voluntary 
movements take their rise in feeling and are guided by 
intellect, than a superficial observer ignorant of the con¬ 
struction of the steanvengine might have for a belief that 
the movements of a locomotive take their rise in noise 
and are guided by smoke. Should it be attempted to 
turn the point of the foregoing argument by aid of the 
curious description of a mental fact, that it is a “ two- 
sided fact”—both body and mind—our difficulty only re¬ 
quires to be restated. In what sense can a movement 
called voluntary—-the objective side of a “ mental fact n 
— take its rise in feeling the subjective side of the same 
“ two*sided fact '* ? Using Prof. Bain’s own words, “ It is, 
after all, body acting upon body.” 

In this work Prof Bain does not advance his idealism; 
probably he may have concluded, and justly, that It 
would prove too metaphysical foi the readers of the In¬ 
ternational Scientific Series. Throughout his language 
is that of a realist. Mind and Matter seem to be ac¬ 
cepted as ultimate facts ; and “ the institution of two 
distinct entities” is spoken of as “not in itself a crushing 
dispensation.” Not only so, in such expressions as “ un¬ 
divided twins,” “ one substance, with two sets of proper¬ 
ties, two sides, the physical and the mental—a double- 
faced unity,” wc have, to say the least, very much of the 
ring of Mr* Spencer’s hypothesis that nervous action and 
consciousness are the objective and the subjective faces 
of his Unknowable—the one Ultimate Reality. We do 
not say that Prof Bain is attempting the dangerous ex¬ 
periment of trying to put new wine into old bottles, but 
we fear until he has explained more fully the modifica¬ 
tions which, by changes or additions, he means to makd 
in his system, his present deliverance will be apt to 
suggest this. Douglas A. Spalding 

THE ELEMENTS OF LOGARITHMS 
The Elements of Logarithms , By J. M. Peirce. (Bos* 

ton, U.S.A.: Ginn Brothers, 1873.) 

I N the preface Prof Peirce writesLogarithms 
ought not to be comprised, as they often are, hi 
the midst of a treatise on algebra. For, in the first 
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place, they are not algebraic functions; and, besides this, 
the student is unlikely to form an adequate comprehen¬ 
sion of their purpose, or to appreciate the importance of 
acquiring skill in the use of his tables if he takes them 
up in the course of a study to which they have no appli¬ 
cation. If logarithms must needs be combined with any 
other branch of mathematics, their true alliance, on 
grounds both theoretical arid practical, is not with algebra 
but with trigonometry.” In point of fact, logarithms are 
usually included in works on trigonometry ; and we can 
see no reason why their principle should not also be ex¬ 
plained, as at present, in treatises on algebra, to which 
the theory does really belong. Ordinary students of 
mathematics never learn to use logarithms properly, not 
so much owing to deficiency of explanation in the exist¬ 
ing works as to the fact that they never meet in the course 
of their reading with anything requiring such a know¬ 
ledge. Prof. Peirce’s work contains 82 small octavo 
pages, and is intended for readers possessed of only a 
very trifling knowledge of algebra. It is simply what a 
chapter on logarithms in an ordinary algebra would become 
if printed separately, with the addition of copious ex¬ 
amples and an appendix on their use in trigonometry. 
To show how limited is the range of the book, it is only 
necessary to state that all the rules have reference merely 
to three and four figure tables, and that the natural base e 
is not even alluded to, though it is stated that a chapter 
on the Napierian system will be added in another edition. 
There is little either to commend or blame in the book. 
It is partly intended for the entrance examination at Har¬ 
vard, but it seems to us it would be most useful to com¬ 
puters who wished to obtain some notion of the reason 
for the rules they were in the habit of employing. In 
one respect the book is in advance of the time, viz., some 
paragraphs are devoted to the history of the subject. 
We believe the day will come when no scientific treatise 
will be considered complete that does not contain short 
historical notices relative to the discovery of the principal 
results. 

Prof. Peirce defines the arithmetical complement as 
the complement from 10; we should much prefer to see 
it defined as the complement from zero, so that the arith¬ 
metical complement of a logarithm of a number should 
be the logarithm of the reciprocal of the number, viz. its 
cologarithm. We also hope the day will come when the 
addition of 10 to the mantissas in our logarithmic trigono¬ 
metrical canons will be abandoned, and the true negative 
characteristics printed and used. A complete seven-figure 
table with negative mantissae was published at Paris by 
,M. J. Dupuis in 1868, which was a step in this direction. 


PEDIGREE AND RELATIONSHIP OF MAN 

The Story of the Earth and Man . By J. W. Dawson, 
LL.D., F.R.S. (Hodder and Stoughton.) 

Man and Apes. By St* George Mivart. .(Hardwicke.) 
HESE two works possess some points in common. 
Neither of their authors accept Darwinism in its 
entirety, the former absolutely rejecting it. They both 
treat of the relations of man to the lower animals, and 
both find the chasm of the human mental and moral 
phenomena the great drawback against bringing man 
into the same category with the apes. The manner in 


which the subject is treated, and the facts employed, are 
however not the same, while the results arrived at are 
very different, as will be seen from the following remarks. 

Dr. Dawson is very much irritated by the manner in 
which many of the biologists of the present day, without 
feeling any necessity for giving the reasons for their 
belief, are in the habit of writing and talking as if the 
evolution hypothesis were fully proved, and established 
as a fundamental principle of nature. “ That in our day 
a system destitute of any shadow of proof, and supported 
merely by vague analogies and figures of speech, and by 
the arbitrary and* artificial coherence of its own parts, 
should be accepted as a philosophy, and should find able 
adherents to string upon its thread of hypotheses our vast 
and weighty stores of knowledge, is surpassingly strange/ 
remarks our author in a spirit which we are surprised 
to meet in one who thinks that “in the present state 
of natural science in Britain this evil (of regarding geo¬ 
logic facts from an evolutionary point of view) is to be 
remedied only by providing a wider and deeper culture 
for our young men.” In the same dogmatic and un¬ 
scientific spirit all the theoretical questions which are 
discussed, are written for the perusal of the readers of a 
popular journal, and such being the case, it is hardly sur¬ 
prising that false notions are so common as to the direct 
bearing and tendency of the greatest theory of modern 
times. 

“ We need not stop to mention the usual inaccuracies 
as to facts” is the way in which a criticism of a paragraph 
in one of Mr. Herbert Spencer’s works is commenced, 
and as might be almost predicted from so self-satisfied an 
author, it is in the criticism only in which the inaccuracy is to 
be found. On the following leaf we are astonished to learn 
with reference to the Ascidian, that its “ resemblance to a 
vertebrate animal is merely analogical, altogether tem¬ 
porary and belonging to the young state of the creature, 
without affecting its adult state or its real affinities with 
the mollusks.” The author can hardly have studied 
Kowalevsky’s memoir on the subject, in detail. 

In his anatomical structure, man, according to Mr. 
Dawson’s distorted view, presents differences from all the 
apes which are at least of ordinal importance, distinctions 
<£ mainly dependent on grade or rank, and not to be 
broken down by obscure resemblances of internal ana¬ 
tomy having no relation to this point, but to physiological 
features of very secondary importance.” When, in asso¬ 
ciation with this, we are told that it is merely begging the 
question to say that “ the fact that the human skeleton is 
constructed on the same principles as that of an ape or a 
dog, must have some connection with a common ancestry 
of these animals,” we think it hardly necessary to make 
further comment on the work in question, except to hope 
that it will not fall into the hands of commencing bio¬ 
logical students, who would find it difficult to shake off the 
false associations that, in it, surround the facts which are 
discussed. 

Mr. Mivart treats his subject in a very different man¬ 
ner. His object is “ to investigate by the unimpassioned 
process of enumeration and weighing facts of structure^ 
what is the teaching of Nature as to the affinities of 
various apes to man.” In doing this, after a rapid review 
of the clasification of Mammalia generally, and the gee 
graphical distribution of the apes and lemurs, or half 
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apes, as they are termed, the peculiarities of the osteo¬ 
logy of the Primates, and their soft*part anatomy, are 
entered into in detaiL From the facts thus obtained, 
especially from the peculiarities of the liver and brain, it 
is shown that the, at present accepted, notion that 
the Gorilla is man’s nearest ally, is not borne out 
by anatomical investigation, and that the Chimpanzee, 
the Orang, or the Gibbon can either of them claim a 
closer relationship. The recapitulation of the many 
different points in which man in some one or other 
point resembles the various higher and lower apes, 
leads the author to think that the laws of affinity 
form a “network 0 or “tangled web” rather than a 
“ ladder,” from which it is only possible to infer that in 
the course of development there has been blood relation¬ 
ship established between the different species of apes, 
after their differentiation into distinct species, which is 
hardly compatible with our notions of the definition of a 
species. No decided opinion is given as to which ape 
does stand nearest to man, the various points of simi¬ 
larity in each being considered as fairly balanced. How¬ 
ever, there are two structural features at least that are not 
mentioned, which, when added to those noted, go strongly 
to support the placing of the Orang-Utang, as the 
nearest ally to the human race. The first of these is an 
osteological one ; in man and the orang the postero¬ 
internal angles of the orbital plates of the frontal bone do 
not meet and blend behind the cribriform plate of the 
ethmoid bone, as they do in the gorilla and chim¬ 
panzee. The second is in the soft part, the penis of the 
orang being very similar in general proportions to that 
of man, whilst in the chimpanzee at least, it is decidedly 
different, being smaller proportionately, and with a 
button-shaped glans. 

Mr, Mivart adds the weight of Gratiolet’s bold attempt 
to classify the monkeys by their cerebral convolutions, 
to show more demonstrably that the gorilla is anything 
but as high as he has been placed in the scale. Though 
Gratiolet may have been correct in so displacing the 
gorilla, nevertheless it is difficult to believe from their 
general appearance, structure, and geographical range, 
that, as he thought, the baboons and cercopitheci are far 
separate from one another, that the Asiatic true 
macaques and the African chimpanzee, are most closely 
allied; and that the affinities between the Entellus 
monkey and the orang are very intimate, These some¬ 
what shake our faith in the results that have as yet been 
arrived at from the study of the cerebral convolutions. 

No animal seems more difficult to depict correctly 
than the monkey, man alone excepted, which may in 
itself be considered to indicate a point of affinity ; the 
illustrations accompanying Mr. Mivart’s work, are, how¬ 
ever, of the poorest description, many not being the least 
worthy of their author; old, and imperfect, inaccurate in 
not in any way giving the expressions or correct attitudes 
of the originals, we should have preferred to see them 
omitted. 


OUR BOOK SHELF 

Geology. By Prof. Geikie. Science Primers. (Macmil¬ 
lan and Co. 1873.) 

Tjns is a charming little book of 128 page®. It is well 
tw?ll written,and well illustrated,and is thoroughly 


welladapted for its purpose. Of course the geology in it is 
unexceptionable, and therefore it follows that the only 
thing with which a reviewer can quarrel at all is the selec¬ 
tion of subjects for omission. Among small omissions be 
might mention that of Darwin’s theory of coral islands 
as a w proof that a part of the crust of the earth has sunk 
down.” This is so beautiful an instance of an explana¬ 
tion of the curious phenomena of coral islands, that it 
never fails to interest boys. To lead them up to this 
theory, and then test it as Darwin tested it, is an excel¬ 
lent exercise in that peculiar kind of reasoning about past 
causation which is of the essence of geology. A greater 
omission is perhaps that of the history of geological sci¬ 
ence. A sketch of this in half a dozen pages would 
greatly interest boys ; it would show them how science 
grows; and they would infer that geology is not yet com¬ 
pletely mastered, but that there is something left for them 
to do. It strikes one also as an omission, of a very grave 
kind, to say nothing at all about stratigraphical geology, 
a few pages of it with a general description of the strati¬ 
graphical structure of England would increase the value 
of the book, and what is more, inspire the reader with a 
desire to learn more. And lastly, one cannot but deside¬ 
rate some sketch of the sequence of life on the earth as 
the result of palaeontology, for the same reasons. If all 
these things were put in, the book would still be small, 
and would really introduce the reader to the whole of 
geology, and excite his curiosity. J. M. W. 

Jahrbuch dvr kais . kon, eeoloQischen Reithsantialt , 
Band xxii. Nos. 3 and 4. 

In the first of these numbers, perhaps the most interest¬ 
ing paper to an English geologist is one by von Theodor 
Fuchs, “ On Peculiar disturbances in the Tertiary Forma¬ 
tions of the Vienna Basin, and on a self-evident Move¬ 
ment of Unconsolidated Earth-masses,” which is accom¬ 
panied by a number of illustrations and sketch sections, 
taken chiefly from the cuttings of the railway at Marchegg. 
The writer thinks that the contortions and displacements 
witnessed in superficial deposits, and which have been 
variously accounted for—some geologists supposing them 
to be due to subterranean action, others to glacial 
action, and so forth—have been induced by causes, which 
have hitherto been either overlooked or treated as 
insufficient. His studies have led him to conclude that 
these superficial confusions and displacements are brought 
about by a movement amongst the earth-masses themselves, 
which, as a rule, beginning with some local slip of the 
beds, becomes eventually converted into a movement of 
the whole. The motion of the earth-masses, now rolling, 
now gliding, can only be compared to the flow of a mud- 
stream or that of a glacier. After the author's paper was 
written, he became aware that he had been preceded in 
his general conclusions by Mr. R. Mallet, whose paper 
in the Journal of the Dublin Geological Society (“ Some 
Remarks on the Movements of Post-tertiary and other 
discontinuous Masses,” vol. v. p. 121) will no doubt be 
known to many of our readers. It is not likely, 
however, that glacialists will ever be got to believe 
that their boulder-clays, &c., and scratched ^ rock- 
surfaces have been produced by the continuous 
or intermittent slipping of loose material which 
is in daily progress around all the existing coasts. 
The other papers in this number are, “ The Mountain- 
land of South Glina in Croatia,” by Dr. Emil Tietze, and 
M On the so-called gas-shales of Nyran and their flora,” 
by von Ottokar Feistmantel. Number 4 opens with the 
second part of Professor Hochstetter’s interesting paper 
“ On the Geology of the eastern parts of European Turkey” 
This part is accompanied by a geological map of Central 
Turkey, which shows the distribution of the rock-masses, 
while several diagram sections scattered through the 
paper enable us to understand more clearly their suc¬ 
cession and relative position. Amongst primary rocks 
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the author enumerates gneiss^ amphibolgneiss, mica- 
schist, talc-schist, phyllite, granite, syenite, amphibolite, 
serpentine, and crystalline limestone. Under the meso- 
aoic division, he gives red sandstone, quartzite, and con¬ 
glomerate, which he considers to be of Triassic age, and 
compact limestone and dolomite, which may be either of 
Triassic or Jurassic age, or both. Above these come 
deposits of chalk and marl of middle cretaceous age. 
The tertiary and quaternary deposits consist of miocene 
lacustrine beds with lignites, post-miocene diluvium or 
fluviatile gravels, and alluvium. Amongst eruptive rocks 
he enumerates quartz-porphyry, augite~porphyry,pyroxenic 
tuff and conglomerate, trachyte, trachyte-conglomerate, 
pumaceous tuff, &c. The only other geological paper in 
this number is an explanation of Sheet iv. (East Car- 
pathia) of the Geological Survey’s map of the Austro- 
Hungarian empire, both numbers of the J a hr buck are 
accompanied by the usual mineralogical communications, 
which contain anumber of papers, amongst them one by von 
Johann Rumpf upon tf Kaluszite,” anew mineral, the che¬ 
mical formula of which is given as CaK 2 (SO*)* + aq.or in 
another way as CaO, S 0 3 + KO, S0 3 + af l* An illustra¬ 
tive plate accompanies the description.—Prof, Tschermak 
furnishes some account of the meteorites in the imperial 
mineralogical collection up to October 1872, giving a table 
that shows in a condensed form the names of the places 
where the meteorites were found, the hour of the day, the 
day of the month, and the year in which the stone fell, 
Sec. —Special mention must also be made of a paper by 
Fuchs on the Island of Ischia, which is geological and 
historical, as well as petrological—a paper which will well 
repay perusal by those who are engaged in the study of 
igneous geology. 


LETTERS TO THE EDITOR 

f The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
com muni cat ions. ] 

The Largest Amphipod.—Willemoesia (Deidamia). 

In a paper which was read at the Royal Society this 
year, I described the anatomy of a female amphipod caught 
m the Atlantic, and remarkable for its large size and the absence 
of the second pair of antenna*. This female had a length pf 
84mm,, not of 14 mm., as has been stated in Nature and in 
other periodicals which have reprinted my abstract from the 
Proc. Roy. Soc. We have since also caught males of 
this interesting amphipod, which were still larger, more than 
3 in. long. A description of these has been added to the above- 
mentioned paper, so that now the anatomy ot both sexes wdll be 
known. This amphipod, which, as we have discovered, lives on 
the surface, is, thus, by far the largest one known. Some 
figures representing the male and parts of the mouth, 
which at first could not be dissected, and therefore not well be 
seen, will appear in a larger paper on some of the remarkable 
deep-sea and other Crustacea caught during the Challenger's 
cruise in the Atlantic. 

This amphipod, however, widely was supposed to be new, and 
to which 1 gave the name of Thauimfs pellucida, has been 
already described by Guerin-Meneville under the name of Cys - 
tv soma neptnni. The distinguished French naturalist has de¬ 
scribed this species from a single specimen caught in the Indian 
Ocean. This I found out only when I got Mr. Spence Bates's 
catalogue of amphipods sent out to me, in which the original 
figure has been reproduced. The fust description of this species 
seems, however, to lie so incomplete, thaUome additional know¬ 
ledge about its structure will be welcome, I hope, to zoologists. 

The geographical distribution pf certain amphipods seems to 
be a very wide one, for we have not only caught several speci¬ 
mens ot Cystosoroa in the Atlantic, but also a species ot the 
genus Oxycephalus, which hitherto seems to have been found in 
no other but the Indian Ocean, 

With regard to Willemoesia {Deidamia) t Mr. Grote has been 
kind enough to point out in vol. viii. p. 4B5 of Nature, that the 
name Deidamia has been used already for a genus of Sphingidie, 




by Dr. Clemens, and honoured me by calling the two hlind 
Crustacea, which arc so closely allied to thy fossil Engonicjse, by 
our family name; I am very much obliged to the curator of the 
Buffalo Museum for this information, and will always be gUdt 
during the time of our cruise, to receive communications of this 
kind. For though we have a good library on board, mistakes like 
these cannot always be avoided, when it is necessary to give a 
name to those animals which I describe, not because they are 
new', but because they furnish interesting additions to our know¬ 
ledge of the morphology of lower animals. 

R. v. WautMOEs-SuHM 

JI.M.S. Challenger, Simons Bay, Cape of Good Hope, 

Nov. 24, 1873 


Physiological Effects of Ozone 

Long before Schbnbeln discovered ozone, electricians who 
had been in the habit of employing Franklintc or statical elec¬ 
tricity as a therapeutic agent, had discovered that the electrical 
aura, as they termed it, or the current of air proceeding from an 
electrified point, possessed decided physiological properties, and 
the effect appeared to be the same whether, on the single fluid 
hypothesis, the electrical current or breeze passed from the point 
to the animal surface, or vice versd. The physiological effect* 
principally noticed were the power of this breeze to allay chronic 
inflammatory actions indelicate organs, such as inflamed eyes, or to 
relieve pain arising from a decayed tooth ; but they were most 
remarkable in the curative effect produced on obstinate ulcers, 
when the electrified current or aura was daily thrown upon their 
surfaces for some minutes, The rationale of this process was not 
understood, and electricians wore contented to accept the facts 
without being able to explain them. 

About 45 years ago I employed Franklimc electricity as a 
collateral branch of iny electrical pursuits pretty extensively as a 
therapeutic agent, and had abundant opportunities of noticing 
these physiological actions. In addition to these a fact gradually 
developed itself during the course of my electrical investigations, 
namely the effect which an electrified atmosphere had upon the 
mucous lining of the throat and bionchial tubes. It was no un¬ 
common thing, after a day's continuous use of an electrical 
machine in a close room, to feci a considerable amount of irrita¬ 
tion over the respiratory tract very similar to that experienced 
when recovering from an attack of influenza, and I found that I 
could often produce the same irritation by removing the 
prime conductor from the cylinder of an electrical machine and 
holding my face in such a position as to breathe the copious 
ramifications of electricity that were thrown off from it. 

These effects are all now referable to the development ot 
ozone, and the interesting experiment* of Mr, Dewar and Dr. 
M ’Kendrick, recorded in Nature (vol. ix. p. 104) open up a 
field of inquiry, the extent and importance of which can scarcely 
be estimated. Of late years ozone has, by a kind iff post hoc 
propter hoc reasoning, been designated the scavenger of the at¬ 
mosphere, since raging epidemics have been suddenly checked in 
their course after the occurrence of a good rattling thunder¬ 
storm, and hence the old notion, not without good foundation, 
that lightning clears the air, So much importance has been 
attached to the supposed value of this antiseptic agent, that not 
a few, and myselt amongst the number, have recommended 
various forms of apparatus for the development of ozone within 
the precincts of fever hospitals, but the experiments of Mr. 
Dewar and Dr. M’Kendrick seem to show that there is a limit 
beyond which it would not be prudent to ozonise an atmosphere 
destined for respiratory processes. 

The further investigation of its physiological effects will there¬ 
fore be looked forward to with no small interest. The exa¬ 
mination of the subject, however, must not end with its effects 
upon animal physiology. 

From experiments which 1 have made on the extraordinary 
electrical conditions which are suddenly induced in sn atmosphere 
forming the extended di-electric of a thunderstorm, I can trace 
an intimate relation between the copious development of ozone 
and a corresponding effect upon delicate vegetable organisms, 
which may lead to the discovery of the proximale causes of 
blight so frequently the accompanimeut of thunderstorm*. Some 
years ago I extended a small atmospheric exploring wire between 
my own house and the cupola of a chapel 400 ft. off. One 
end of this wire was brought into my study, and connected with 
an electrical battery containing about 12 square feet ot internal 
surface j a discharging apparatus, which also served the {mxposc 
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of a lightning-conductor to the ground, was connected with this 
wi*$. The changes which this wire indicated as occurring in 
the stratum of atmosphere with which it was in contact, were of 
ft most extraordinary character. 

Simultaneously with the occurrence of a flash of lightning, 
even at a mile distance (the battery being disconnected), a torrent 
Of sparks rushed between the exploding balls, presen ting the 
appearance of a thick bundle of brilliant sparks, with a n i*e 
similar to that of suddenly breaking a hard fibrous stick. When 
the battery was in connection with the atmospheric wire, the 
quantity of electricity brought in by it was sufficient to charge 
and discharge the battery, over an interval of a quarter of an 
inch several times so rapidly, that it was impossible to count the 
discharges, the cracking noise being correspondingly loud, This 
effect is now accurately imitated by the bundle of sparks 
passing between the terminals of a powerful induction 
coil, having an electrical battery connected with it. When 
it is considered that the earth’s surface in immediate con¬ 
nection with this electrified stratum is acted upon electrically by 
it, one can easily see the influences which such actions are likely 
to produce upon the delicate vegetable organisms which have 
not only to act as conductors in these electrical changes, but arc 
exposed to the actions of a sudden development of an enormous 
amount of ozone. It will therefore be an interesting matter to 
knowhow f vegetable life will be influenced by an ozonised at¬ 
mosphere, especially as the conditions necessary for artificial ex¬ 
periments wifi not be difficult to obtain. 

Plymouth, Dec. 2y, 1873 J. N. Heauper 

Photographing the Transit of Venus 

TiiK following is the result of some experiments recently made 
pn photographic irradiation :— 

If, as is generally supposed, photographic irradiation is caused 
by the reflection oi light from the back surface of the plate, then 
photographs taken on non'actinic coloured glass ought to be free 
from irradiation, because the light would be quenched in the 
glass, and therefore no reflection could take place. Photographs 
of a model transit were taken on yellow, orange, and red 
glasses ; but in all cases the irradiation Avas nearly as bad on 
the coloured glasses as on the clear glass. 

Photographic irradiation may possibly be caused, cither by 
the bright light producing an intense state of chemical activity, 
which has the power of spreading itself, or what seems more 
probable, the parts of the collodion on which the bright light is 
falling become luminous, and reflect light to the sun minding 
parts of the sensitive film, and thus extend the chemical change 
in each side of the true optical boundary line. If this is the 
explanation, then wc can correct photographic irradiition by 
allowing only sufficient light to fall on the plate to produce the 
necessary chemical change, so that there shall bo no surplus to 
be reflected ; or we may make the sensitive film of such a nature 
that it cannot reflect the actinic iay. There are two ways of 
Carrying out the firat of these plans. We may either 44 atop” 
down the lens by means of a diaphragm, or we may pa-» the 
light through a uon-aciinic coloured screen. The first should be 
the best plan, but was not found practicable with the Dallmeyer 
“triplet” lens used in the experiments. Screens of glass and 
coloured solutions were then tried, and photographs of the model 
transit taken perfectly free from irradiation, and not to be dis¬ 
tinguished from photographs of the model taken against a dull 
sky, which required 15 seconds’ exposure. Experiments were 
then made to make the sensitive film incapable of reflecting ac¬ 
tinic rays. This was done by adding red aniline to the collo¬ 
dion, till the colour was found by experiment to be deep enough. 
Photographs taken in this way were ftlso quite free from irradia¬ 
tion. Auer the photographs were developed and fixed in the 
usual way, they were treated with chlorine gas, which destroyed 
the red colour and left the photographs on a clear film. 

Ocular irradiation is also, in all probability, in part caused by 
the reflection of light in the eye. Bat in addition to this cause 
there is another of considerable importance—namely the ** per¬ 
sistence of the image '* combined with the unconscious motion of 
the eye—as the impression received by the brain is not only that 
of the light on the part of the retina where the Image at the 
time U, but also that of where it was a short time before, 
the mental impression must therefore he larger than the 
image'bn the retina. Ocular irradiation can also in all proba¬ 
bility be corrected, by reducing the amount of light falling on 

^ 07*, to the minimum necessary to give a distinct impression. 

1 reflection in the eye will then be less. The image not 


being go bright will not 44 persist ” so long—and the light not 
being so brilliant, the stimulus to the unconscious motion of the 
eye will not be so great. Diaphragms will of course be pre¬ 
ferred for this purpose. When screens are used ft is probable 
that neutral tinted ones will be found to suit best, 

John Ajtkkn 

The New Marine Animal 

In Nature, vol. viii. p, 488, under the heading “New 
Marine Animal from Washington Territory," Mr, 1\ L. Sclater 
announces the description by Mr. Steams of the VerriUia blakei, 
the long-sought-for owner of the wand-like rod named by Gray, 

Qsteocelln septentrional?. 

I write to say that the nationality of the Polyp is altogether 
British ; Burrard’s Inlet—the only place it has yet been found — 
is in British Columbia, close to the north mouth of the Eraser, 
and the first description of it would have been British too, but 
for unavoidable postal delays in the transmission of my paper, 
the receipt of which by the Zoological Society Mr. Sclater men¬ 
tions. Edward L. Moss 

Royal Naval Hospital, Esquimau, B.C., Nov. 26, 1873 


The Potato Disease 

In Nature, vol. ix. p. 161, it. is stated by Mr. W. Cl. Smith 
that the bodies referred by Dr. Montague to Artotrogus are pos¬ 
sibly no oiher than VoluUlla ciliata. Nothing can be more com¬ 
mon on decaying potatoes than V. citiata , but I can state most posi¬ 
tively that Montague's fungus, whatever its nature may really be, 
had hot fling to do with V. ciliata . It is very important that at¬ 
tention should not be drawn off from Dr. Montague's, or rather 
Dr. Kayer's curious observation by a supposition which is en¬ 
tirely without foundation. A reference to the figures in the 
Journal of the Horticultural Society (vol. ». tab. 4, figs. 27, 2§, 
29), and the characters of Artotrogus, apart from the specimens 
submitted to myself, and the occurrence within the cellular tissue, 
ought to be quite sufficient. 

Jan, 3 M. J. Berkeley 

Specific Gravity of Sea-water 

In Prof. Wyville Thomson’s work “The Depths of the Sea” 
there appears to me a curious discrepancy between two state¬ 
ments of the specific gravity of ttic sei, to which it uiay be 
useful to direct general attention. At p. 505, Mr. W. L. 
Carpenter states that the average specific gravity of surface- 
water, at. a sufficient distance from laud to be unaffected by local 
disturbances, was 1*02779. At p. 513, Dr. Krankland gives the 
specific gravity of four samples o! surface-water, the mean of 
which is only 1*0267, even less than the minimum value as 
given by Mr. Carpenter, li >th remits are said to be for tempera¬ 
ture 6o° F. I should have expected Dr. Fninkland’s determina¬ 
tion to have been the higher, from possible loss by evaporation. 
The difference may probably be due to want of identity of indi¬ 
cation between the instruments used. From Whatever cause it 
may arise, the difference is so considerable, as to leave no doubt 
whatever that it ought to be accounted for in some way ; and the 
error wherever it lies fully exposed. R. Straw 1 an 

Mcteorologxal Office 

Optical Phenomenon 

A short time ago T was lying, during the heat of the day, in 
a darkened room in a house at one of the hottest station* in 
India, There was a great glare of sunlight outside. All at 
once I became aware of figure* moving about on the opposite 
wall. On examination they proved to be the inverted images of 
the servants of the establishment who were walking about in 
the performance of their several duties in the gravelled court¬ 
yard outside the house. The white colour of their clothes, the 
Sark colour of their skin, and the red colour ot their sashes or 
turbans, were distinctly reproduced, and every servant was 
recognisable without difficulty. The images were produced by 
rays passing through three or four holes in the Venetian shut¬ 
ters i and While they all remained open there was a large penum¬ 
bra round the images, but on closing all but one hole, this was 
very much reduced. The holes were of the size of a shilling or 
half-crown, and made in an outer door as well as the shutter, 
having been constructed to admit of a punkah rope passing 
through. The explanation appears to be this The sun was 
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above and slightly behind the house* The solar rays falling on 
the objects m the court-yard were transmitted through the 
shutter holes. There being no other light in the room, and the 
rays being strongly scattered by the rough whitewashed wall, the 
rays were sufficiently powerful to produce an image on the retina 
of an observer in whatever part of the room he might be ; the 
room became, as it were, the box of a large camera. 

On intercepting the rays with a smooth oval looking-glass, 
they were not, of course, scattered, and no image was visible on 
the glass, but the image could be reflected from the looking-glass 
to any part of the wall which contained the shutters through 
which the rays passed. The appearance produced when a ser¬ 
vant was made to stand in the required position, was singular. 
A full-length (inverted) coloured figure appeared in an oval 
frame of bright white light, much larger, of course, than the 
looking-glass. The white light was produced by the glare from 
the gravelled yard, shadows on which were reproduced. 

A dog-cart and horse were imaged on the wall most clearly, 
the chesnut colour of the hor^e being very distinct. The whole 
phenomenon was always producible at any time when the sun 
was in the proper position above the house. 

Are not mirages of one class, ue. the appearance of inverted 
images in clouds, produced in a similar way ? The rays from a 
figure might pass through an opening in one cloud to the face of 
another otherwise uuilluminated, and he thence scattered. I 
believe I have seen this explanation given somewhere, but I 
cannot remember where. 

E. C. Buck 

N.W. I\, India 


ON TEMPERATURE CYCLES* 


OIN CE the discovery of an eleven years’ period in the phe- 
^ nomena of solar spots, several corresponding periods 
(it is now well known) have been demonstrated in terres¬ 
trial phenomena, more especially in those of magnetism, 
auroras, cyclones, and rainfall. With regard to weather 
changes, it has been thought by Dove, that the tracking 
of a cycle in these could not, theoretically, be made an 
object of research ; and that while some indications of a 
periodicity might appear, a great part of the complicated 
changes named must be, from the nature of the case, 
quite unperiodical. The series of observations by Dove 
on the subject led him to the conclusion (i) that diver¬ 
gences from the normal, especially those of temperature, 
-are not local, but spread over large surfaces ; but (2) that 
negative divergences, in one region of the earth, are com¬ 
pensated by positive in another ; and conversely. That 
the compensation is perfect, and that the quantity of heat 
annually given by the sun is constant, has been affirmed 
also by Maury and others. 

The data on which this conclusion is based are limited. 


They appeared quite insufficient to a German physicist, 
Dr. W. Kbppen, who has recently been led to undertake a 
wider investigation of the subject. He has communi¬ 
cated to the Austrian Society for Meteorology a prelimi¬ 
nary notice of his inquiries and results {Zeitschnft y Aug. 
and Sept. 1873), which will be found of considerable 
value. 

We may first note here his materials and method. He 
furnishes a long list of places from which observations 
(more or less extensive) have been had ; and in his first 
table he gives the divergences of temperature of individual 
years (1820—71) from the average temperature, and for 
the following regions: India, Tropical America, Temperate 
South America, South Africa, Australia, China, and Japan, 
Mediterranean region, Southern United States, Western 
1 ^ 5 ste . rn Ccmral Europe, Austria, South Russia, South- 
West Siberia, East Siberia,Central part of U.S., Atlantic 
States, British Islands, North Germany and Netherlands, 
North-West Russia, North-East Russia and Ural, North- 
West America, North East America, Iceland, Northern 
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part of Europe. [The particular towns, &c., are given, 
and the author's purpose partly is, that the list may be 
supplemented by other series of observations (which he 
has not been able to seek being sent to the Central Phy¬ 
sical Observatory at St, Petersburg, where he has chiefly 
been prosecuting this research.] The periods of obser¬ 
vation ranged from three to thirty years ; the average was 
taken from several years* observations. In many obser¬ 
vation-series, the yearly average had to be calculated for 
the first time. Series of six years’ length were the shortest 
admitted, and such short series only by way of completing 
the longer. The original sources of Prof. Dove's materUd 
were consulted. 

A second table shows the divergences of temperature 
in various regions for the years 1768—1819. By way of 
condensing, a third table is given, in which the material 
from 1820-—71 is arranged in five series, one of which 
represents the tropics, and the four others four successive 
ex-tropical zones. The zones are not bounded by deter¬ 
minate parallels of latitude, but it was sought to combine 
approximately equal material of observation and earth 
surface. 

On comparison of the curves of Tabic III. with the sun¬ 
spot curves (according to Wolf), a striking correspondence 
at once appears, as far as the year 1854. In the tropics, 
the maximum of heat occurs £—1J years before the spot- 
minimum ; in the ex-tropical zones, on the other hand, it 
occurs after the minimum ; in some cases (in the forties, 
eg) as much as three years after. The regularity and 
extent of the variations diminish from the tropics to the 
poles. 

It is further noticeable that as the interval from maxi¬ 
mum to minimum of the spots is always greater than 
that from minimum to maximum, a corresponding in¬ 
equality occurs in the temperature changes. 

On these results Dr. Koppen remarks that, while there 
is evidently some connection between the two kinds of 
phenomena, the sun-spots do not act directly by darken¬ 
ing a part of the solar disc ; for, as the temperature of 
the earth’s surface is a function of the solar radiation, 
the change in the former must follow that in the latter ; 
but the opposite occurs, as we have seen, in the tropics. 
It is probable that the temperature of the sun’s surface is 
(from some unknown cause), at its highest one or two 
years before the minimum of the sun-spots. That the 
spots (if we suppose them to be solid bodies) take so 
long to melt that their minimum only occurs after the 
maximum temperature of the eartlvs surface, is not 
remarkable, considering their size. 

If we consider the period 1800—71, we find a section 
of about 40 years, with marked periodic variation, 1815— 
54, and two periods, before and after, showing' great dis¬ 
turbances, (say) 1792—1815, and 1854—66. Whether in 
1865 we have again entered (as the curve would seem to 
indicate) on a time of distinct periodic variation, will 
doubtless appear in the next ten years* 

The observations before 1800, again, show such anoma¬ 
lies in the temperature, that we should almost doubt the 
existence of connection with the sun-spots were it not 
for the convincing evidence, of the years 1815—54* 
We find all possible cases, from complete indiffe¬ 
rence of the temperature in contemporaneous change 
of the sun spots (1750—71), and a short correspon¬ 
dence of both (1772—77), to a well-marked and regu¬ 
lar variation of temperature {1777—90), which stands 
to the sun-spot curve, in exactly the opposite relation to 
that found in 1816—54. True, the observations here me 
only from a small fraction of the earth (West Europe and 
the New England States); but the continuance of the 
same curve shows the normal variation in 1816—54 quite 
distinctly. The estimation of the spots previous to 1826 
is somewhat arbitrary, but an error such as that the mfeti* 
mum is put in the place of the minimum cannot be sup* 
posed. And lastly, if it be urged that the turning point* 
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of the temperature curve (1779 maximum and 1785 
minimum) are precisely where, according to the mean 
length of the sun-spot period of 1 rr years, they must be ; 
that there may, perhaps, he an n years period in the 
temperature independent of the sun-spot period, and that, 
in the prrsent case, a displacement which the spot period 
has experienced is not shared by the temperature period ; 
we have to remember that the correspondence of the 
temperature changes in 1815^54, does not merely extend 
to the average length of the periods, but that all peculiari¬ 
ties and disturbances In the sun-spot curve are, in these 
30 or 40 years, reflected in the temperature curve. Further 
observation is needed to explain this phenomenon. Pos¬ 
sibly (the author suggests), we have here the interference 
of a number of quite independent periodical actions ; and 
(without laying stress on the fact. In default of causal 
evidence), he notices that the greatest negative anomalies 
occur, for a considerable time, in a series which progresses 
by multiples of 9, and in such a manlier that an interval 
of 27 alternates with one of 18 years* Thus— 

I74O « 1767 *= 1785 ** l8l« ■« I83O as t857 

+27 +18 +27 +t8 +27 

The first four agree ; there is merely the quite isolated 
cold year 1794 intermediate. Going further, we find 
divergence; for the table shows a strong negative 
anomaly about 1836 ; but we have, again, tht well- 
authenticated negative anomaly of 1856—57 conforming 
to the rule. Renou has assigned, for the return of the 
cold winter of south-western Europe, a period of 41 
years ; the author asks whether the time 27 4* *8 ** 45 
years does not better agree with the phenomenon. On 
this view, the first winter, reckoning back from 1740 is 
1695, and this is recorded as having been one of excessive 
cold. Between these two occurs one winter of extra¬ 
ordinary cold, 1709, but it is quite isolated, the neigh¬ 
bouring years having been warm. If we go still further 
back, the periodicity cannot be ascertained with any 
certainty. If the rule is correct, and its validity between 
1740 and 1857 not a mere accident, #.<?. the expression of 
quite other laws, we have to look for a very cold year in 
1875 (being 1857 4* 18). 

Dr, Kdppcn proposes, in a future communication, to 
treat of hydro-meteors, and to examine the influence of 
periodic weather changes (at several years’ interval) on 
some phenomena of organic nature. 


Although Lavoisier’s name does not appear in the list 
of the original Committee of Weights and Measures in 
France, yet it is shown that he was very actively engaged 
in making the arrangements for their meetings and in 
preparing the minutes of their proceedings, as appears 
from papers and letters in his own handwriting. It wzs 
through his personal agency that funds were provided at 
Paris lor continuing the measurement of the arc of the 
meridian in Spain by Mdcbain. And more particularly, 
all the actual comparisons for determining the length and 
dilatation of the standard measures used by Mdchain and 
DeJambre for measuring the basis, and known as the 
htgies de Bor da , were made, not by Borda, but by 
Lavoisier. The subsequent computations only were 
made by Borda, Lalande has expressly stated that the 
work of preparing them was executed by Lavoisier and 
Borda, but that the construction of the measures of plati¬ 
num and brass, forming metallic thermometers, and of 
the comparing apparatus used, was carried out under 
Lavoisier’s directions. The published report upon the 
construction and verification of these measures in 1792 
is contained in the “ Base du Systeme Metrique,” vol. iii. 
p. 313. It was drawn up by Borda, but Lavoisier's name 
is not mentioned in it. 

Another very important part of the work, the deter¬ 
mination of the weight of a cubic decimetre of water, was 
carried out, in the first instance, chiefly by Lavoisier. 
This branch of the operation had been specially entrusted 
by the Committee to Lavoisier and Hatiy. The necessary 
apparatus was constructed under Lavoisier’s directions, 
and all the requisite measurements and weighings of the 
cylinder were made by Lavoisier and Haiiy. Hitherto 
few details of the actual processes of this scientific deter¬ 
mination have been given to the public, and the whole 
credit of determining the weight or a cubic decimetre of 
water, upon which the kilogram, the unit of metric 
weight, was based, has been attributed to Lefuvre-Gmeau, 
to whom, in conjunction with Fabbroni, the work was 
entrusted after Lavoisier’s death. In point of fact, Le- 
fevre-Gineau appears to have repeated, in the winter of 
1798-9, all the observations made by Lavoisier and Hatiy 
live years before, using the same instruments and obtain¬ 
ing nearly similar results. 

The facts are stated as follows by Bugge, the Danish 
member of the Commission, in the thirtieth of his letters 
describing his visit to Paris, and published in 1800 : — 


LAVOISIER'S WORK IN THE FOUNDATION 
OF THE METRIC SYSTEM 

S INCE the publication of the article on the Metric 
System, in Nature, vol. viii. p. 386, my attention 
has been drawn to some recent information showing the 
important part taken by the celebrated Lavoisier in the 
scientific operations for establishing the basis of the 
metric system of weights and measures in France. 
Lavoisier’s name has hitherto been little noticed amongst 
. those of the men of science who were prominently en¬ 
gaged in this work ; but it is now clearly proved that up 
to the period of his being guillotined on May 8, 1794, 
when he fell a victim to the revolutionary fury during the 
reign of terror, no one took a more active or serviceable 
part in the scientific labours for founding the Metric 
System than Lavoisier. 

This information is contained in a u Notice historique 
■ sur le Syst&me Metriqueby General Morin, lately 
published in the “Annales du Conservatoire des Arts ct 
Metiers,” It is derived from original documents left by 
Lavoisier, and now in the possession of the Academic des 
Sciences. These documents have since been submitted 
to my inspection by M. Dumas, and full details of them 
^ill soon oc given to the world in the fifth volume of the 
tavoisicr, which M. Dumas is now complying. 


“ The final results of the labours of this special com¬ 
mission, consisting of Lefcvrc-Gineau and Fabbroni, to 
whom Van Swinden and Trallfes were afterwards joined), 
was that the true kilogram, the weight of a cubic deci¬ 
metre of water at its maximum density, or at 4° C, was 
18,827 French grains of the old French pound, fouls de 
marc, 

“By the laws of August t, 1763, and April 7, 1795, the 
kilogram is determined to be 18841 grains of the old 
French pound, poids de mare, in accordance with the 
experiments of Lavoisier and Hatiy. This determination 
was adopted by the Chief Office of Weights and Mea¬ 
sures in France, and the Standards have been hitherto 
made for the Departments accordingly. So that there 
now exist two kinds of kilograms, the legal or provisional, 
and the scientific or true kilogram, '(he difference be¬ 
tween them is fourteen old French grains.” 

The difference is partly attributable to Lavoisier’s de¬ 
termination having been made at the temperature of 
melting ice, instead of that of the maximum density of 
water adopted for Lefevre-Gincau’s determination. TJ>e 
unit of Metric weight, the Kilogramme des Archives, ap¬ 
pears to have been based on the later observations of 
Lefevre-Gineau, and to have been legalised by the law of 
Dec. 9, 1799, after Bugge’* letter wa* written. 

H. W. Chisholm 
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THE COMMON FROG * 

VIII. 

T HE skeleton of the ankle as developed in the frog's 
class presents us with some characters, which, 
more than even those of the wrist, suggest the pas* 
sage of the line of affinity directly from Batrachians to 
mammals, leaving both reptiles and birds on one side. 




Fig. 51. S 3 - 

Fig. 51.— Right foot of Emeu, a, astragalus ; d^—d*, second, third, and 
fourth digits; metatarsals anchylosed together except at their distal 
ends; i t tibia: distal Ursa 1 element. ^ f . 

Fig. 5a.—Left foot of a Monitor Lizard (Varanus). /, fibula ; « 3 ( the 

five metatarsals, wi* being that of the hallux ; t, tibia ; 1, astragalo* 
cal cane um ; a, cuboides; 3, ecto-cuoei forme. 


In the first place we meet in the frog with certain extra 
ossicles in the inner side of the foot, which present the 
appearance of a broad rudiment of an extra digit on the 
inner side of the great toe. Now we find a structure very 




Fig. S3. 

Fig. 33.—Skeleton of posterior extremity of an eft. 

Fig. <53.—*Banes of toot of Frog, — a, astragalus; c, os calcU ; ac, united por¬ 
tions of these bones; li, extra ossicle of inner side of toot ; cb t ossicle 
representing cuboid and other tarsal bones— *, a, 3, 4, 5—the five meta¬ 
tarsals. 


similar in form in animals remote enough from Batra- 
chians, yet rarely do we find such in any intermediate 
kinds. Thus in certain tree-porcupine* the ankle is fur¬ 
nished in like manner—another instance of the inde¬ 
pendent origin of strikingly similar structures. 

* Continued from p, 139. 


There are other matters, however, more important than 
this. It has been remarked tfafit the wrist shows an 



Fig. 55.— The Maholi Galago. 

amount of resemblance to the same part in beasts which 



Fig. 56.— Elongated tarsus of Lemuroidx, Left-hand figure, tarsus of 
CheirognUus ; ri^ht hand figure, tarsus of Tarsi us. A, calcatteum ; B. 
cuboides; C, naviculare. 


is wanting in most reptiles and in all birds. The same 



Fig. st.—T adpole of Bull Frog, partly directed, to show the muscles of the 
tail and the branches of the 8th nerve or the vagus, a, great lateral 
branch giving off—a dorsal branch, and c, the lateral branch (or turvus 
lattrahs ); d, branches descending and passing along the branchial 
arches. The descending branches seen behind the branchial nerves on 
the side or the belly are not branches of the vagus at all. but spinal 
nerves, which come out from beneath the muscles and pass down under 
the turvus (attraits, and without having any communication with ft, 

observation may be repeated with far greater force a* 
regards the ankle. 
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In nil beasts, ns in man, the motion of the leg on the 
foot takes place by means of a joint between the shin- 
bone of the leg and the small bones of the ankle; and 
though in some beasts {as in the orang) there is consider¬ 
able power of motion between the first and the second 
sow of ankle bones; this is small compared with the 
mobility of the foot and ankle taken together, upon the leg 


j 



Frc. 5S. Fig. 59. 

Fig. $8.—Anterior muscles of the Trunk : the pectorali* major of the right 
wdc and the left external oblique being removed. I, pectornlis major ; 
st, pectoralis minor; 3, subclavtits : 4, nerratus roagnus ; 5, internal in- 
tcrcofttaU; 6, external oblique ; 7, internal oblique: 8, Hnea alba. 

FlO. 59.—Deeper Abdominal Muscles—the external oblique being removed 
from the left aide of the body, and the internal oblique and part of the 
rectus also, from its right side. 1. the internal oblique; its outer ten¬ 
don (a) i* cut and rofleeted from the outside of the rectus to show its 
deeper tendon (3), which passes within the rectus except towards the 
pubt*; 4, transver&slis ; 5, its lascin ; 6, sheath of the rectus—near the 
pubis, the conjoined aponeuroses of the abdominal muscles pass in front 
of that muscle ; 7, pyramidali* ; 8, rectus of left side, showing the ten¬ 
dinous intervals or linm tranmersa. 

In all birds, on the contrary, not only is there no motion 
between the ankle-bones (as a whole) and the shin-bone, 
but the two rows of ankle-bones actually anchylose re¬ 
spectively with adjacent parts- the row nearer the leg 
coming to form one with the shin-bone ; the second row 
coming to form one with the bones of the foot. Thus in 
birds the motion of the foot on the leg takes place not 



Fig, 60.— Superficial Muscles ot the Perch, The fin-rays of alt the fins art 
cut off, 1, great lateral muscle, showing the numerous vertical tendi¬ 
nous intersection* alightly but variously inflected; a, small superficial 
muscles inserted into the fin-rays of the dorsal and ventral fins ; slender 
. longitudinal muscle running (in the interval of the summits of the two 
great lateral muscles) between the dorsal and caudal fins ; 5, similar 
mtticle on the ventral margin, which also appears between the anal and 
Ventral fins; 6, smalt radiating muscles of the caudal fin; 7, part of the 
great lateral muscle inserted into the skull; 8 and 9,' elevators of the 
operculum; io* elevator of the pfllato-quadrate arch; r* and ia, muscu¬ 
lar mass by which its contraction doses the laws; 13, superficial muscles 
of the pectoral fin; 14 and 1$, muscles of the ventral fin, 

between the ankle and the shin-bone but between the two 
rows of ankle-bones, 

Jho same thing to a less degree takes place in reptiles ; 
tie jwikterbones do not indeed anchylose with the shin- 
bott* and foot respectively, but they nevertheless unite 
; W&h those parts so firmly that motion takes place between 


the bones of the ankle and not between the whole anlde 
and the leg. 

Now in the frog^s class, eg. in the order Urodeta, we 
meet wjth a condition which is mammalian rather than 
reptilian or avian. Motion takes place freely between the 
leg and the whole tarsus. Moreover, the number and 
proportions # of the ankle-bones themselves far more 
closely agree with the condition of the same parts exhi- 



FlG. fir.—Superficial Muxelcs of Extensor Side of Leg and of parts of 
Trunk and Tail of Menopoma. AW, erector spina:—directly continued 
into dornal half of tail; fiPD, extensor longim dig it or uni pedis ; PC. 
femoro-caudal; CM x. probably rcetus femoris ; /, muscle resembling 
i iacu* ; ILC. bio-caudal; IP, ilio-peroneal; RF. pirt of great exten¬ 
sor of thigh; SM and S7\ muscle* like the semi-mem bran osu* and 
semi-tcudinosus. 

bited to us by certain beasts than it does with that which 
is possessed by any bird or of most reptiles. 

The frogs and toads, however, differ from the Urodela 
and present us with a peculiar condition of the ankle- 
bones, in that the two which represent the bones of the 
first row are so greatly elongated as to give to the limb an 
additional segment—as it were two “ long bones 0 more. 
We should search in vain through every other order of 
the Batrachian class, through every known group of birds 
and reptiles, both living or fossil, to find any analogous 
structure. N one of the lowest mammals, no marsupial, no 
rodent, no insectivorous or carnivorous beast, no hoofed 
mammal, presents us with anything of the kind. Never* 
thelese, at almost the other end of the series, in the very 



Fig. 6 ?,. •.Diagram of Caudal Muscles of Right .Side 01 Tail of Ignatut, 
showing how the ventral mass resembles the dorsal part, and how the 
tendinous intersoci'onsof the muscular fibres are drawn out into cones. 
JV, neural spine; //, hypapophysiat spine; a, zygapophysis ; /, trans¬ 
verse process ; i, dorsal series of cones ; a, upper lateral series of cones • 
3, lower series of cones; ventral series of cones. 

highest order, that to which man himself belongs, we 
actually find a very similar development. 

Amongst the very peculiar beasts which inhabit the 
island of Madagascar, there are certain small creatures, 
“ Half-Apes” belonging to the genus Ckeirogaleus , in 
which two of the ankle-bones ate elongated in a manner 
similar to that of the frog. The same character is more 
marked in an African genus of half-apes (Galago) f and 
still more so in a third half-ape (Tarslus) y from the island 
of Banca. Now it is absolutely impossible to believe that 
a special genetic affinity connects together by a peculiarly 







common descent, Half*Apes and Frogs I We are then 
driven to the conclusion that we have here again a strik¬ 
ing similarity of structure in two instances which are 
quite independent in their origin. 

That the power of rapid and prolonged iC jumping ” does 
not carry with it as a necessary consequence the elonga¬ 
tion of ankle-bones, is demonstrated by the fact that in 
other animals which, to say the very least, jump no less 
than do these lialf-apes—as for example in the kangaroos, 
jumping shrews, and jerboas—it is not bones of the ankle 
but bones of the foot proper, which take on an augmen¬ 
tation in length. 

The Muscles of the. Frog 

We may now pass to the consideration of some points 
exhibited by another set of structures—namely, the 
muscles. 

The muscles of an animal constitute its flesh, which 
as the most ordinary inspection shows us, is composed of 
different portions of soft fibrous substance separated from 
one another by interposed layers of membrane. Each 
such portion, so separated, is a muscle, and is attached 
at its two ends to two parts (bones or what not), which 
may be adjacent or more or less distant. The fibres 
which compose it have the remarkable property of con¬ 
tracting under certain conditions, and, when contracted, 
the whole muscle is shorter and thicker than before, and 
the two parts to which it is attached become consequently 
approximated. 

Muscles may be large expanded sheets of flesh (as in 
the abdomen) or long and more or less narrow, as in the 
limbs. 

Muscles are said to be M inserted,” or to “ take origin 
from ” the parts to which they are attached, and they 
may be so inserted either by their own muscular fibres or 
by the intervention of a tough membrane or a dense 
fibrous cord called a “ tendon.” 

All the motions of an animal arc produced by means 
of the contractions of its muscles pulling the bones, which 
act as so many levers (of different kinds according to 
circumstances), and so effecting locomotion. 

These muscular contractions are in life produced by 
the agency of certain of the mrves proceeding from the 
nervous centres, i.c, from the brain and spinal marrow, 
and which carry an influence outwards to the muscles. 
Other of the nerves so proceeding convey an influence 
inwards to the nervous centres from an irritated portion 
of the body’s surface. 

The muscles, however, especially in the frog may, for 
a time, be made to contract after death by direct irrita¬ 
tion of the nerves themselves. 

After the skeleton, it is the muscular formation of the 
body which mainly determines its general form and 
aspect, though occasionally—and often in the Frog’s 
order—the voluntary inflation of the lungs will alone pro¬ 
duce a vast modification in an animal’s appearance. 

The curious and grotesque resemblance which exists 
between the figure of the adult frog and that of man has 
been a common subject of remark. It may then be less 
surprising to some to learn that there is a great degree of 
resemblance between the muscles of the Rational and of 
the Itatrachian animals j though the much greater gulf 
which separates the Ratrachian than the Reptilian class 
from mammals may lead others to anticipate a greater 
divergence than in tact exists. * 

The frog, however, in its immature stage of existence, 
is widely different from the adult in its muscular (or myo- 
logical) furniture, and this from one obvious reason, 

w Muscles” are, as we have shown, par excellence , 
“ organs of motion,” and the motions of the tadpole are 
essentially different from those of the frog. 

The frog, as all know, progresses on land by jumps, 
and swims through the water by a series of movements 


which are in fact aquatic jumps* This action is fatailar 
to many of us, not only from observation but also by 
imitation (the frog being a swimming-master given us by 
nature), but it is none the less a mode of swimming which 
is very exceptional indeed. 

The tadpole progresses through the water in a very 
different manner, namely, by lateral undulations of its 
tail, which is the usual mode of swimming among verte¬ 
brate animals—that made use of by sharks and porpoises, 
as well as by the overwhelming majority of fishes. 

Studying the life-history of this one animal, then, we 
become acquainted with a process of direct transition 
from the condition of a fish to that of a quadruped, as re¬ 
gards a most-important group of organs. 

In ourselves, the back is provided with muscles which 
extend along its length in a complex series of longitu¬ 
dinal divisions, from the middle line outwards. 

The abdomen of man is inclosed and protected by 
successive muscular layers laid one upon another, tbi 
fibres of the successive muscles being differently directed* 
Thus we have (i) the external oblique (the fibres of which 
pass obliquely downwards and backwards, (a) the inter¬ 
nal oblique (the fibres of which pass obliquely downwards 
and forwards), (3) the Trans 7 *ersah's (with transverse 
fibres), and (4) the Rectus abdominus (situated in the 
middle line of the body, and with fibres directed antero- 
posteriorly). 

In the frog wc also meet with the vast sheets of 
muscle with oppositely directed fibres (the external and 
internal oblique) and with a median, antero-posteriorily 
directed rectus muscle. 

A very different condition exists in fishes, where there 
is indeed a median antcro posteriorly directed rectus, 
but where the abdomen and tail are encased with a mass 
of muscular fibres not arranged in superimposed sheets, 
but as a series of narrow segments separated from each 
other by layers of membrane. The edges of these mem¬ 
branous layers, when the skin is removed, appear as a 
successive series of undulating lines proceeding from the 
back to the belly. 

Now the tadpole exhibits a muscular condition (Fig. 56) 
quite similar to that ol the fish, and in the great persistent 
larva the axolotl, we find no truly oblique abdominal 
muscles, but only as it were a hypertrophied rectus. 

In other species of the frog’s class which retains a tail 
throughout life, the marked superimposed lamellae are 
distinctly developed, but more or less distinct traces are 
also retained of the successive membranous partitions 
separating the muscular segments of both the dorsal and 
ventral regions. 

Another stage of development may be detected in the 
tail-muscles ol certain reptiles. 

Here the membranous partitions have become drawn 
at short intervals from above downwards out into a formal 
shaped condition, so that the muscular fibres enclosed, 
assume the forms of cones. Moreover, the apices of the 
membranes enclosing the cones, become denser in sub¬ 
stance, and so modified into ligaments. 

We come thus to have a key to the process of develop¬ 
ment, by which the muscles of the back may be conceived 
to have arisen. 

The muscles of theback jnaybe conceived ashavingarisea 
through increasing obliquity, conical prolongation, and 
partial detachment (from muscle) of the separating mem¬ 
branous lamellae ; the produced ends becoming condensed 
with firm tendons directed more or less obliquely forwards. 

The muscles of the abdomen may be conceived as 
having arisen through atrophy, in that region, of the 
separating membranes and subsequent splitting up of. the 
muscular mass into super imposed sheets of differently- 
directed fibres. 

This filiation between piscine and mammalian myology 
could hardly have been detected but for the remarkable 
senes of gradations which the frog’s class exhibits*-** 
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gradations both between species, and between different 
ages and conditions of one and the same species* 

St. George Mivart 
(To be continued.) 


BEES VISITING FLOWERS 

/~\N the cliffs at Llwyngwril, near Barmouth, Lathyrus 
sylvestris grows in large patches, and is freely 
visited by humble-bees. Where a plant grows in con¬ 
siderable masses, a great number of bees are naturally 
attracted, and the competition among them becomes 
severe. In this case the flowers are not sucked in the 
usual manner, but the bees bite holes through the corolla, 
and obtain in this way illegitimate access to the honey. 
Hermann Muller has shown that when flowers grow in 
any quantity, they are so diligently worked at by the bees 
that only comparatively a few contain any nectar ; it is 
therefore important for the bees to find out as quickly as 
possible whether a flower is worth anything or not. 
These holes, bitten through the corolla, enable the bees 
to visit the flowers more quickly, and are thus a great 
saving of time. He also says that, although the bee 
which first gnaws the hole loses time in doing so, yet the 
advantage of being able to get the honey from the young 
and as yet unvisited flowers, fully makes up for the loss 
of time. 

In L. sylvestris, as in many Leguminosx, the honey is 
secreted within a nectary formed by the filaments of nine 
of the stamens soldered together. The trough-like cavity 
thus formed is covered in above and converted into a 
tube, by the tenth stamen. But at the base, where the 
trough enlarges into a bulb, the stamen is not wide 
enough to cover it, so that it leaves a pair of holes pierc¬ 
ing the tube one on each side. It is through these “ nectar- 
holes," as they are called, that the bee, after passing its 
proboscis down the tube of the corolla, or, as in the case 
already mentioned, through the holes bitten at its base, 
gains entrance to the stamina! tube, in its search for 
nectar. 

In L . sylvestris the hole is gnawed through the tube of 
the vexillum, close to the edge of the calyx, and exactly 
over the left nectar-hole. (Throughout this paper I mean 
the right and left of an observer looking at the front of 
the flower,) I think the reason of this constant choice of 
the left side of the corolla is that the left nectar-hole is 
usually somewhat larger than the right. I found this to 
be the case in sixteen out of twenty-four specimens of the 
Wild L . sylvestris, and in eleven out of sixteen in the garden 
variety (the Everlasting Pea), It is difficult to say how 
the bees have acquired this habit. Whether they have 
discovered the inequality in the site of the nectar-holes in 
eucking the flowers in the proper way, and have then 
utilised this knowledge in determining where to gnaw the 
hole; or whether they have found out the best situa¬ 
tion by biting through the vexillum at various points, and 
have afterwards remembered its situation in visiting other 
flowers. But in either case they show a remarkable 
power of making use of what they have learnt by expe¬ 
rience. I 

The united filaments not only form the nectary, but 
also a sort of casing in which the ovary is enclosed ; and 
out of which the growing pod has to break its way as it 
increases in size. In Vida cracca it does so by lifting up 
the tenth stamen, but in most Lathyri the filament is too 
stiff to allow of such a movement, and the growing pod 
was to squeeze its way between it and the edge of the ! 
trough formed by the nine united filaments. In doing 
this It enlarges and at last splits open one of the nectar- 
holes. In Z. sylvestris the left nectar-hole, usually the 
larger df the two as I have before said, is almost always 
, the one which is thus opened. In L praUnsis, on the 
Othtrhand, where the nectar-holes are equal, the pod i 
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emerges indifferently to the right or left of the tenth 
stamen. 

I am inclined to believe that the want of symmetry in 
the growth of the pod and the inequality in the size of 
the nectar-holes are in some way correlated,* and that both 
are connected with a third asymmetrical character in the 
flower of this species. In most Lathyri the brush of 
hairs on the pistil is directed straight backwards towards 
the stalk of the flower. This is the case with L. pra- 
tensis, and also with the flower-buds of L. sylvestris, 
while very young ; but, as they get older, the pistil rotates 
on its own axis, so that, in the adult flower, the brush is 
turned towards the left. I have often watched the bees 
sucking the flowers of the Everlasting Pea in the ordinary 
way, and have observed that the pistil, in consequence of 
being slightly bent as well as twisted on its own axis, 
emerges from the keel on the right side of the bee. The 
function of the brush is, as Mr. Farrer has shown 
(Nature, vol. vi, p. 479, 1872), to sweep the pollen out of 
the keel, so that it may be transferred to the bees visiting 
the flower, and may be in this way subservient to the 
cross-fertilisation of the species. I believe that the twist¬ 
ing of the pistil helps to ensure this end, since in conse¬ 
quence of the brush being turned towards the left it rubs 
against the bee and smears it with pollen. Thus the 
mechanism for ensuring the cross-fertilisation of the plant 
is made more complete. At present the supposition that 
the asymmetrical character of the pistil is connected with 
the above described peculiarities and in the growth of the 
pod, is merely a conjecture. 

These facts have a certain hearing on a peculiarity 
in the structure of the staminal tube in Phascolus mt/l - 
ti/lorus , the Scarlet-runner. This flower, in common 
with many Leguminosce, has a pair of nectar-holes at 
the base of its staminal tube; but the tenth stamen 
differs, as far as 1 know, from that of any other Le¬ 
guminous plant, in possessing a little flap which projects 
from its upper surface just in front of the nectar-holes, 
and which almost completely blocks up the tube of 
the corolla. Mr, Farrer supposes {be. tit p. 480) that by 
pressing with its proboscis against this flap the bee levers 
up the tenth stamen, and in this way passes its trunk into 
the staminal tube. If this occurs at all, it must be like 
gnawing holes in the corolla, an illegitimate way of 
treating the flower, since it is impossible to believe that it 
should have well developed, but totally useless, nectar- 
holes, I believe the true function of this curious little flap 
to be as follows :—In many Papilionacem, Lathyrus for 
instance, the insect visiting the flower rests on a platform 
which is formed of the carina and the expanded ala?, but 
in the Scarlet-runner this pl.uform is made up by the 
ala* alone, the carina being tightly coiled into a spinal 
close up to the entrance to the tube to the corolla. The 
ala; are attached, one on each side to the proximal part 
of the carina, so that when an insect rests on them, its 
weight bears on the carina, and causes the pistil which is 
contained in it as in a sheath to be forced out. The di¬ 
rection of movement of the pistil is downward and to the 
left, so that a bee resting on the expanded ala? and push¬ 
ing in its head to the left of the coiled-up carina would 
come in contact with the pistil as it darted out of its 
sheath ; but if the insect went to the right of the coil it 
would escape the pistil altogether. The end of the pistil 
is covered with hairs, and performs the same function as 
the brush in Lathyrus in smearing the bee with pollen. 
It is, therefore, of great importance for the cross-fertilisa¬ 
tion of the plant that the bees should go to the left of the 
coil. As a matter of fact they all but invariably do go to 
the left; the very few bees that I have seen going to the 
right appear dissatisfied and unable to find their way into 
the corolla. Now to reach the nectar-holes the insect's 
proboscis has to pass down a tunnel formed above by the 
tube of the vexillum, below by the upper surface of the 
tenth stamen; the entrance into this tunnel is a narrow 






archway leaning towards the left, i>. having its highest 
point to the left of the middle point of its base. As be¬ 
fore stated, the flap almost blocks up the tunnel, so that 
to get to the nectar-holes the proboscis must pass over 
the top of the flap, and must therefore travel along the 
highest part of the tunnel, but since at the entrance arch the 
highest point is to the left, the bee finds it necessary to go 
to the left of the coiled-up carina to reach the nectar- 
holes in the easiest way. If this view of the function of 
the flap, when considered in relation with the disposition 
of the pistil, carina, &c,, be correct, it adds another in¬ 
stance to the long list of mechanisms for ensuring the 
cross-fertilisation of flowers by means of the visits of 
insects. Francis Darwin 


THE FRENCH MUSEUM OF PHYSICAL AND 
MECHANICAL SCIENCE 

T HE following official report of General Morin, the 
director of the Conservatoire des Arts-et-M^tiers, 
Paris, to the Minister of Agriculture and Commerce, 
which we take from the Journal of the Society of Arts , 
furnishes some interesting details as to the present condi¬ 
tion of this magnificent educational establishment, the like 
of which, dealing as it does with experimental and me¬ 
chanical science, is entirely wanting in our country, 
although in the British Museum, the student of Natural 
History finds all he needs. 

** The total number of persons who attended the lec¬ 
tures of the fourteen professors amounted in 1872 to 
135,443, at 559 lectures, or in the proportion of 241 to 
each lecture. The smallest number of lessons given by 
any one professor was 40, from the opening in the com¬ 
mencement of November, until the last days of April. 
The total number of persons attending is smaller than in 
preceding years, which is explained by the decrease of 
the floating population of Paris. This year, as in all 
others, the decrease commenced when the days got 
longer, and work kept the people in the workshop. 

“ 1 would here limit this report if I did not think it 
necessary to add a few words upon the means of instruc¬ 
tion which the Conservatoire offers to the public and the 
working-classes of all ranks. 

<l This establishment, as is known, owes its origin to 
the illustrious Vaucanson, inspector of factories, who, 
after having made at the Hotel du Montagne, Rue de 
Charonne, a collection of machines, instruments and 
tools, for the instruction of workmen', presented it to the 
Government, on the sole condition that its original pur¬ 
pose should be maintained. Louis XVI. accepted the 
gift by an act of council, and the illustrious Vandermonde, 
member of the Academy of Sciences, was named admi¬ 
nistrator and conservator of this first industrial museum. 
Later, by the decrees of the 15th and 18th of August, 

1 79 3f the Convention created a temporary commission of 
arts, to put a stop to the dispersion of objects of art, 
science, and industry. This commission succeeded in 
collecting a large number in a depot formed at the Hotel 
d'AtquiUon, Rue de V University. The value of these col¬ 
lections soon after determined the Convention, upon the 
report of Gregory, to make a decree, the 19 Venddmaire, 
year 3, that there should be formed in Paris, under the 
name of Conservatoire des Arts-et-Mdtiers, a public col¬ 
lection of machines, models, tools, drawings, descriptions, 
and books of all kinds of arts and science, the use of 
which should be explained by three lecturers attached to 
the establishment 

“ It may be well to mention that the title of * demon- 
strateur' or lecturer, often corresponded to that of professor, 
and that the professors of the Jardin des Plantes re¬ 
mained long after they had commenced giving regular 
courses. However that may be, the organisation of the 
Conservatoire, which was checked by several circum- , 


, stances, was again mooted by Alquier at the Council of 
the Ancients, on the 27th Nivose, year 7, which urged 
the great advantage of such an institution to workmen, 
by saying that it Is of more use showing them articles 
fhan merely speaking of them. It was not, however, 
until the 1 2th Germinal, year 7, that the buildings of the 
priory of St. Nicholas of the Fields were put into the 
possession of the members of the Conservatoire, who 
were then composed of Le Roy, Conti, Molard, and Ben- 
velot, designer. The names of these savants, and that of 
Montgolfier, who soon after replaced Le Roy, did not 
allow of any comparison being made between the functions 
of these lecturers and those who are differently named 
now-a-days. 

“ At length, in the year 8, all the models and machines 
belonging to the State were definitively removed to this 
building, and formed collections destined solely for the 
instruction at sight. The functions implied by the title of 
lecturer were never exercised, and this will easily be 
believed when it is said that the numerous visitors who 
are attracted by the rich collections sometimes amount to 
200,000, which makes all verbal explanation on the spot 
impossible. But that which is not possible to do for the 
public has been for a long time afforded by the Conserva¬ 
toire to persons who are really desirous of information. 
A complete and methodical catalogue has been made out 
and published, and to it are added, from time to time, all 
new acquisitions ; this has already passed through four 
editions. The galleries have been systematically classified, 
a guide has been placed in each, who, if he cannot give 
any practical explanation, can at least show where such 
and such a model is to be found, each of which is ticketed 
and numbered, both in the catalogue and in the inventory. 
Should an engineer or a workman wish to examine 
separately a machine or machinery, a study card for the 
necessary time is given to him. Or should any more com¬ 
plete information or explanation be required, either the 
curator of the collections, the under-director, or the direc¬ 
tor, is always ready to furnish them, their office being 
freely open to all. 

“ The staff in charge of the collections consists of the 
conservator, an assistant conservator, and of fourteen 
chosen guardians, who, for the most part, are picked from 
old non-commissioned officers or soldiers. The wish to 
give explanations by these, even with the aid of written 
details for the 9,000 models or articles which are there* 
would lead to great errors and confusion by a zealous but 
a badly instructed staff. In asking that popular confer¬ 
ences, such as arc held at the Polytechnic Institution of 
London, should be introduced here, account has not been 
taken of the great difficulties which stand in the way, and 
greatly exaggerated ideas exist as to their value. 

“ It is not by common and vulgar explanations that the 
principles of Science can be spread amongst our work¬ 
men, and the facts and experience which are so necessary; 
their minds and intelligence are developed enough, so no 
fear need be had to speak to them on difficult scientific 
questions, if it is done with wisdom, 

M All the professors who have followed this mode <>f 
teaching have often been convinced, on meeting some of 
their old hearers in workshops, that what may be termed 
the knowledge of truth and scientific principle has more 
deeply entered into their minds than into that of scholars 
of more celebrated schools. Hence it was not without 
reason that, in 1819, a decree of the king, brought about 
by the respected Dean, M. le Baron Charles Dupin, 
added to the instructions at sight given by the collections, 
that of oral instruction in the amphitheatres, by professors 
chosen from among the ranks of science. The number 
of chairs, at first only three, is now fourteen, and the half 
of the professors are members of the Institute, who diffuse 
and popularise science, the progress of which they prth 
mote by their labours. This instruction, unique ot its 
kind in Europe, only takes place during winter ; it Is free 




NA TV RE 


191 


toall without any condition for admission or any exami¬ 
nation- and the number of persons who have frequented 
it during the last few years amounts to from 150,000 to 
jBo^ooq. 

11 To the honour of workmen it must be said, that a 
more attentive audience can nowhere be found; never 
does the slightest disorder arise, and I am happy to say 
that during the unhappy events which have taken place 
in France, the Conservatoire was always respected, and 
underwent no disturbance or invasion. 

“ But if we think the part of casual lecturers in the 
galleries useless, and if we are convinced that the real 
duty of the Conservatoire des-Arts ct-Mdtiers consists in 
the classification, maintenance, and increase of its collec¬ 
tions, and in the teaching of the applied sciences, which 
it gives on such a large scale, we also believe that the 
Government should attach great importance to that 
teaching, which, during twenty years, we have developed 
under the name of technical education, and which has 
produced such good results in several of our great indus¬ 
trial centres, 

“Your department pursues the realisation of this wish, 
and we hope it will be able, with the aid of the resources 
placed at its disposal by the National Assembly, to de¬ 
velop more and more this practical instruction, which, 
beginning at the primary school, gradually enables men, 
according to their intelligence and love of study, to rise 
from the lowest to the highest grades of society/' 


NOTES 

W sl have with much regret to record the death of Mr. Edward 
Blyth, on December 27 last, in his sixty*fourth year. Of Mr. 
Blyth it may be said that he was a Zoologist in the truest 
sense of the word, and his practical knowledge of the birds 
and mammals of India and the surrounding countries was 
probably greater than that of any living naturalist U p till 1840 
he devoted himself to the study of the ornithology of the British 
Isles, and in that year appeared an English translation of 
Cuvier’s “Regnc Animale,” in which the mammals, birds, and 
reptiles were edited by him ; many of his own notes suggesting 
modifications in the then existing systems of classification, 
have been subsequently fully substantiated and adopted. For 
twenty-two years after this date Mr. Blyth hell the post of 
Curator to the Calcutta Museum of the Asiatic Society of 
Bengal, during which time, and in conjunction with Dr. Jcrdon, 

did more than anyone to advance the study of Natural 
History in India, and to improve the value of the collection he 
controlled. After a short visit to Burmah, during which he did 
much good to zoological work, he returned to England in 1863, 
&ittce which time he has contributed many valuable papers to 
ortlithological and other journals, and under the very appropriate 
signature ‘‘ Zoophilus,” a large number of excellent articles to the 
Field* With an unparalleled memory Mr. Blyth combined 
exceptional powers of observation and a genuine enthusiasm for 
natural history, which is but rarely seen ; these made his im¬ 
promptu observations and opinions of more than ordinary value, 
and no one was more willing than himself freely to give all 
information at his command, towards the assistance of any fellow- 
worker, or the elucidation of any difficulty in his favourite 
subject. 

Hr. Francis C. We an, editor of the Medical Times and 
Gazette, died suddenly on the morning of December 24 last, at 
the age of 47 years. 

At a preliminary meeting of the Varley Testimonial Cora* 
' mfttee, held on November ao, it was resolved to recommend 
tot a Memoir of to late Cornelius Varley, illustrated with a 
Photographic Portrait, should be prepared and issued under the 
kup^tendence of to Committee, and that a copy be pre¬ 


sented to his family, in token of the high estimation in which he 
was held; and farther, that some Memorial be erected to his 
memory at the place of his interment. 

Telegrams from Naples of the 3rd and 4th inst., state that 
Pr.)f. Palmier! announces a severe eruption of Vesuvius to be 
imminent. A rumbling noise is audible from the mountain, and 
although fire has not been seen in the interior of the craters, the 
density of the smoke indicates the proximity of fiery matter. 

Mr. Manley Hopkins, Consul-General at Hawaii, having 
written to the Times that he had discovered in the Samoan 
Islands a living specimen of the Dodo, believed to have been ex¬ 
tinct a century ago, Prof, Owen wrote to the same paper that 
the bird referred to is the dodlet. 11 The extinct dodo of the 
Island of Mauritius w.is about six times bulkier. Coloured 
figures of both birds—-that of the dodo, copied from paintings 
by the Dutch artists, who saw the living bird in the time of their 
Stadtholder Maurice, that of the dodlet from the bird living in 
the Zoological Gardens about ten years ago, with the skeletons 
of both didus and didunculus arc given in my work on the Dodo 
(quarto)/’ 

A very suggestive anatomical point has been made out by 
Sir Victor Brooke, respecting the tarsus in certain of the Cer* 
vidti\ lie finds* that in the species of the genus Cervulus (the 
Muutjacs), the tarsus, instead of consisting of a naviculo-cuboid 
bone, together with two separate cuneiform bones, has the outer 
of the two cuneiform masses anchylosed to the naviculo-cuboid 
mass, to form a single bone, leaving the minute internal cunei¬ 
form free. In a very young specimen of Cervulus muntjac the 
cuboid was free, and the navieuiave anchylosed to the outer 
cuneiform bones, showing that the tendency to blend in this 
direction is greater than that of the naviculare and the cuboid to 
combine. This same peculiarity is also found in the Pudu 
Deer of South America. 

The question as to the limit of capability of the microscope 
is investigated by Prof. Abbe, of Jena, in a recent number of Max. 
SchuiUe’s A rchiv ; and he is lei by a series of physical deduc¬ 
tions to the remarkable result, that this limit is already as good 
as reached by our best microscopes, and that all hope of a deeper 
penetration into the material constitution of things, than such 
microscopes now afford, must be dismissed. Experiment and 
theory agree in showing how the changes wrought by diffraction 
of light passing through fine structures, whose elements are so 
small and near each other as to call forth this phenomenon, are 
such as to prevent the object being imaged more geometric#. 
Thus it may happen, on the one hand, that different structures 
give the same microscopical image, and, on the other, that like 
structures give different images. Consequently, while objects 
of the kind (systems of fine lines and the like) may appear ever 
&o distinct and well marked in the microscope, we are not en¬ 
titled to regard such appearances a % of morphological signifi¬ 
cance, but merely as physical phenomena, from which nothing 
further can certainly be inferred than the presence of such struc¬ 
tural conditions as are capable of producing the diffraction effects 
obtained. The remark has notable applications to many of the 
microscopical researches on markings of diatoms, and on striated 
muscular fibre. And it affects not merely the morphological 
relations of the objects, but the deductions, made from micro¬ 
scopical observation, as to properties (such as differences of 
transparence, colours, polarisation, &c.). The author lays down 
the following principle as basis for determination of a limit 
By no microscope can parts be distinguished (or the marks 
{Merlemale) of a really present structure perceived), if they are so 
near to each other that the first bundle of light rays produced by 
diffraction can no longer enter the objective simultaneously with 
the undiffractcd cone Of light. Prof, Abbe has also recently 
described a new illuminating apparatus for the microscope, 
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formed of a condensing system of two unachromatic lenses, 
which axe fixed in the stage of the microscope, and transmit the 
rays from the mirror below ; the purpose being that the object 
(immediately above the upper lens) may be illuminated by light 
from a great many different directions. 

We have received from the Science and Art Department 
“ Extracts from the Reports of the Professional Examinees in 
Science on the Examinations of May 1873.” The reports are 
most thorough and painstaking analyses of the results of the 
examinations, and give one the conviction that there is little 
chance for candidates who are n~t masters of the subjects they 
profess. On the whole the examiners report unfavourably on 
the great bulk of the candidates, and it would be for the good of 
future candidates, especially such as expect to be able to pass by 
cramming, that these reports should be brought under their 
notice* 

An observation of particular interest has been made by Mr. 
C. S. Tomes ( Quarterly Journal of Microscopical Science), In 
studying the development of the teeth of the Armadillo ( Talusia 
peba), he finds, contrary to what would have been expected, that 
in their earliest stages, the first indications of their differentiation 
are manifested by the formation of an 4 * enamel organ” as in those 
of higher mammals ; whereas in the teeth themselves there is no 
enamel present, as is well known. Another peculiarity is that 
behind each primitive tooth a second smaller sac is seen, which 
corresponds in all its relations with the germ of the permanent 
tooth in other mammalia. Consequently, Talusia peba at least, 
amongst the Dasypoduia % is not monophyodont, as has been 
previously stated by Rapp, Gervais, and Flower, from which it 
may be inferred that the Edentata as an order, must have de¬ 
scended from a truly diphyodont type, and have become subse¬ 
quently specialised. 

THE U.S. Exploring Expedition under Lieut.-Col. ’Wheeler 
has now brought its work nearly to a dose, having surveyed 
about 100,000 miles of territory in Southern Colorado, Southern 
Utah, Eastern Arizona, and Western New Mexico. The entire 
geological formation of all this vast country has been carefully 
studied, and from this study and the survey, accurate maps will 
be drawn this winter. Over 1,000 species of plants have been 
collected in Southern Colorado, and over 500 in Arizona and 
New Mexico. Some plants, supposed to have medical proper¬ 
ties, or such as might prove of technical use, have been taken 
along for investigation. For example, the muskal, which is 
used by the Indians as a principal article of food, is tasteless 
when raw, but upon cooking, by being embedded in hot coals, 
turns sweet and is like the best honey. Attention was also paid 
to the geographical distribution of plants, and many interesting 
points elucidated. With regard to the fauna, more than 800 
bird skins have been collected and stuffed by one of the natu¬ 
ralists, many of them very rare and beautiful. Some very rare 
reptiles have also been obtained, among which the gilamonster 
forms a peculiar feature. This animal, which is repulsive in ap¬ 
pearance to many, and generally believed to be exceedingly 
poisonous, is quite harmless and very interesting, Some new 
species of rattlesnakes have been found. Very few butterflies 
have been seen, but bugs and beetles were collected in great 
quantities. The waters of the different streams were searched 
for the finny tribe. Skulls of bears and mountain lions and other 
specimens of the animal creation are included in the list of col¬ 
lections. With regard to the Indians, many interesting facts 
have been collected; among others the vocabularies of seven 
languages — the Apache, Navajoe, Tehua, Gohun (Tonta 
Apaches), Waltoa (Jeroes), Isletta, and Moquis. 

We notice with considerable satisfaction from the statistics pub¬ 
lished in Publishers' Circular that the number of scientific works 


issued during the past year in England bears a very large pe o portiott 
to other classes and to the whole number of works published. The 
number of new books and new editions published during 187$* 
including 243 importations from America, is 4,991. Of these, 
588 are classed under the head “ Arts, Sciences, and Historical 
Works, 0 by which, we presume, is meant Science theoretical and 
applied and the history of Science, as there are other heads under 
which history and the fine arts more appropriately come. This 
number, 588, is inferior only to that of works of fiction, and 
theological and religious works, the former numbering 831, and 
the latter, second in the list for the first time, 77a Were we to 
class il Voyages, Travels, and Geographical Research,” 283 
volumes, among scientific works, the number would be 87ex¬ 
ceeding even that of works of fiction, not to mention theology. 
The number of new books in Arts, Science, and Geography is 593 - 

Dr. E. Regel, Director of the Botanical Gardens, St. Peters¬ 
burg, has published a work on the species of vines met with in 
North America, Northern China, and Japan, in which he dis* 
cusses the long-controverted question of the origin of the vine. 
According to him, the cultivated vine, which forms our vine¬ 
yards and produces our wines, is not a distinct and separate 
botanic species; it is a hybrid of two species, belonging 
equally to the genus Vine, viz. V, labrusca L., and 
V, vulpina L. The former of these two species is met 
with in a wild state in Northern America, in Japan, in Mant- 
churia, and in the Himalayas. Its leaves have their inferior face 
covered abundantly with a cotton-like down. The second species, 
which grows naturally in the same countries, has upon the infe¬ 
rior face of its leaves only small hairs, short and very stiff upon 
the nerves. The first of these two species has furnished the 
two most remarkable varieties of American vines, the Catawba t 
much cultivated for the production of wine, and the Isabella the 
grape of which, sought after for the table, has a perfumed flavour 
and peculiar odour, agreeable to some, but disagreeable to 
others. 

On Thursday evening last, by invitation of the Committee of 
the Tost Office Library, a large company assembled in the gal¬ 
leries of the new Post Office buildings, St. Martin’s-te*Grand, 
in commemoration of the reopening of the library. In 
the south-west gallery there was arranged a museum of early 
telegraphic instruments and appliances, the latest improvements 
in the science of telegraphy being illustrated by the mode ot 
transmitting news to, and receiving messages simultaneously 
from, nineteen of the larger towns of the kingdom. The new 
process of despatching messages simultaneously in opposite 
directions through a single wire by the instrumentality of Mr, 
Steam’s invention was worked throughout the evening, commu¬ 
nication having been effected for the purpose with Southampton* 
In the central gallery there were wires working in direct Com¬ 
munication with Australia, India, Teheran, America, St Peter** 
burg, Paris, and Berlin, the process being rivalled in interest by 
the action of the pneumatic tubes which connect the Central 
Telegraph Station with the principal offices for the collection 
and delivery of messages in the metropolis. There was also m 
this gallery a working model of the travelling post-office, with 
the apparatus for the receipt and delivery of the mails while the 
train is in motion. In the course of the evening the Postmaster* 
General briefly addressed the company, sketching in outline the 
history of the English postal service. The Post Office Library 
was founded in 1859 the benefit of the clerks and other 
officers of the Post Office. It was started by subscription among 
the employees, but has received large donations of books from 
authors, publishers, and the public* The library contains 
present 2,500 volumes, of which we are glad to hear a fair proper* 
ti jn cons ats of popular scientific works, which it is hoped will b* 
shortly increased, a , 
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‘Messrs. Lovrll, Reeve, and Co*, have in the press a 
volume on St. Helena, comprising a physical, historical, and 
topographical description of the island, with its geology, fauna, 
flora, and meteorology. The author is Mr, J. C, Melliss, C.E., 
F.GS., FX.S., late Commissioner of Crown Lands, Surveyor 
«ndt Engineer of the Colony. 

The Scotsman reports that a piece of gold-bearing quarts has 
been found in the island of Bute. 

Bee-keeping has become a vocation or avocation of so much 
importance in America that there actually exists a "North 
American Bee-keepers’ Society,” which, like more important 
associations, meets yearly in one of the towns of the States. 
This year the society met at Louisville and continued its sittings 
for several days. Among the papers read was one by General 
D. L. Adair against the practice, common among apiarians, Of 
dipping the wings of the queen, the paper showing a very con* 
$idenable acquaintance with the structure of the bee. 

The Times takes the following from an American paper, and 
ask* *' Why not in London ? ” ;—" In Pittsburg, Pennsylvania, 
an electric clock has been established to move the hands of 
seventy different clocks, scattered all over the city. The motive 
clock is powerful, and has a pendulum composed of hollow coils 
of copper wire. These swing to and fro over the poles ot horse¬ 
shoe magnets, and every time they pass from one pole to the 
opposite a current of electricity is called up inductively in the 
colls, flows up the wire, and then to the seventy dials, giving a 
current of an opposite nature at each swing. Behind each dial 
is an astatic permanent magnet, suspended on a pivot, and 
surrounded by a coil of wire, and it rotates under the electric in¬ 
fluence from the wires. A small weight may be used to each 
dial if the hand* are heavy, and the pivoted magnet may merely 
regulate the time. Of course every clock will be exactly alike, 
and will run with very little attention. To prevent the pendu¬ 
lum of the motive clock from moving too fast by the increase 
in the length of vibration of the pendulum, a magnetic bridling 
apparatus is attached.* 1 

A LETTER appears in the Times of the 30th instant, from a 
Correspondent with the "Livingstone East Coast Expedition,” 
dated Mdaburu, Ugogo, Central Africa, July 15, and is princi¬ 
pally occupied with a description of the many annoyances to 
which the expedition was subjected. 

The finest kitchen garden in France is tliat of Versailles, 
which belongs to the State, and bring* in a yearly revenue, 
taking good and bad year* together, of about 20,0006 The 
Assembly has determined to apply this valuable property to the 
formation of a model market garden and school of horticulture. 
The details of the institution are not yet arranged, but ft is 
presumed that it will be self-supporting, and that it will render 
valuable assistance in the development of horticultural science in 
France. 

The additions to the Zoological Society** Gardens during the 
past week include two Violaceous Plantain-cutter* (Mtmpkaga 
vudatea) from W. Africa, purchased; two Senegal Touracou* 
(Corythaixpersa) from W. Africa, presented by Mr.,Hawkins; 
two Chinese Stork* (Ciconia Boycet) from China, presented by 
Mr. K. B. Boyce of Shanghai; a Grivet Monkey {Cercopithecus 
falandU) from W. Africa, presented by Mrs. Couteam ; a Coati 
{Nosua msica) from 9 . America; three Dcrbian Screamers 
[Chauna derbiana) from Columbia; a Chinese Water Deer 
{Hydrtpefa intrmis) ; a Common Otter {Lutra vulgaris), 
British, deposited; two Black-tailcd Hawfinches (Coccukaustts 
from China, purchased, 


ON THE SPECTRA OF COMETS* 

'T'HE spectrum-analytic method of examining the light from 
A comets has only been applied hitherto to comets of weak 
light; yet the observations are fitted to extend considerably our 
knowledge of these objects. The spectra of all the comets that 
have been examined have consisted of a few bright lines or band* 
of light, and a very faint continuous spectrum. The chief part 
of the comet’s light appears, accordingly, to be proper to it, and 
is probably from glowing gat, while the remaining portion is re¬ 
flected sunlight. 

Among the brightest comets which have appeared since the 
introduction of spectrum analysis are those of Brorsen (L 1868) 
and Winnecke ( 11 . 1868). The spectrum of the former consisted 
of three bright bands, whose position Huggins sought to deter¬ 
mine with great accuracy ; but he found no coincidence with the 
spectral lines of any terrestrial substance. The spectrum of 
Winnecke’s comet, also examined by Huggins, was somewhat 
different, but similarly consisted of three bright bands (in addi¬ 
tion to the continuous spectrum always present), which were 
sharply defined on the side nearest to the red end of the spec¬ 
trum, but diffuse on the other, A comparison of the comet’* 
spectrum with that of olefiant gag showed striking similarity 
between them ; and Huggins was able to establish, with some 
certainty, a coincidence ofthe three bright bands. The expressed 
opinion that the material of this comet might be hydrocarbon 
found general acceptance ; and the inference has been extended to 
other comets, so that it has been taken as demonstrated, that the 
comets are formed of hydrocarbons. (Dr. Zenker in A sir. 
Nachr , Nos. 1890 to 1893.) 

I will now give a summary of all the observations known to me 
of cometary spectra, from which it will be seen how far the con¬ 
clusion in question is warranted. 

r. The first comet examined by spectrum-analysis is the Comet 

I. 1864. Donati found it* spectrum to consist of three bright 
bands, which (if one may judge from the figure in Astr. Naehr. 
No. 1488) do not coincide with those of the hydrocarbon 
spectrum. 

2. Huggins and Secchi observed Tempers Comet L 1866, 
and got from it a weak continuous spectrum, in which Secchi 
saw three bright lines, Huggins only one The line seen by 
both was the brightest, and situated in the middle between b and 
F of the solar spectrum ; accordingly no coincidence with the 
hydrocarbon spectrum. 

3. In the spectrum of Comet XL 1867, the continuous spec¬ 
trum was relatively so strong that Huggins found it difficult to 
detect bright lines. " Once or twice, he says, " I suspected 
the presence of two or three bright lines, but of this observation 
I was not certain. The prismatic observation of this faint object, 
though imperfect, appears to show that this small comet is pro¬ 
bably similar in physical structure to Comet 1 ., 1866.” In this 
case, again, probably no hydrocarbon. 

4. Brorsen’s Comet I. 1868, was observed by Huggins and 
Secchi. Both observed three zones of light; the middle one 
being brightest, and lying in the green ; while its brightest part 
was somewhat less refrangible than the brightest line of the air 
spectrum (wave-length ® 500*3 mill, raillim.). From this ob¬ 
servation, and the determination of the position of the other two 
faint bands, it appears that the comet spectrum was neither 
similar to that of nitrogen , nor to the hydrocarbon spectrum . 

5. Winnecke's Comet II. 1868, was also observed by Huggins 
and Secchi. The measurements and direct comparisons of 
Huggins gave an agreement of the cometary spectrum with that 
of carbon in olefiant gas. From Secchi’s measurements it ap¬ 
pears, that the sharply defined side of the middle band (towards 
the red end), nearly coincided with the line-group b of the solar 
spectrum; at whicn part also the beginning of the middle band 
in the spectrum of hydrocarbons is situated. 

6 . Comet I. 1870 was observed by Wolf and Rayct; the 
spectrum consisted of three bright bands, whose position, how¬ 
ever, was not accurately determined. 

7. Comet I. 1871 was observed by Huggins and myself. 
Huggins found three bands, I only two. The measurements of the 
bands observed in common agree well; the spectrum appears to 
be identical with that of Brorsen's comet. 

8. Comet III. 1871 (Encke) was observed by Huggins three 
days, by Young four, and by myself six ; it showed, as usual, a 
spectrum of three bonds. ^ Huggins thought this agreed with 

* Abstract of paper in Poggendarffk Artnalen, bjr H- Vogel. 
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the hydrocarbon spectrum ; while Young and 1 observed no such 
coincidence. 

9. Comet IV. 1S71 (Tuttle), examined only by me, gave a 
spectrum of three bands. Accurate measurement of their posi¬ 
tion showed tin coincidence with the hydrocarbon spectrum. 

Of these nine comets, there is only one (I. 1870) for which we 
have no observations as to the position of the bright bands. Of 
the remaining eight, the spectra of five (t, 2, 4, 7 and 9) have 
shown no agreement with the hydrocarbon spectrum. As re¬ 
gards the Comet It. 1867 the supposition is offered that its 
spectrum was similar to the spectrum named ; as to Encke’s 
Comet JII, 1871, it remains uncertain in which class it is to be 
reckoned (Huggins’ observations being at variance with those of 
Young and myself). There remains only the Comet II. 1868, 
for which Huggins 1 and Seechi’s observations assert a proba¬ 
bility of coincidence of the lines in its spectrum with those in the 
Spectra of volatile hydrocarbons. 

It thus appears a somewhat questionable view, that the comets 
consist of such matter; and we should, I think, content our¬ 
selves with the deduction, that a portion of the light emitted by 
the comet is its own light, and very probably from glowing gas. 
Perhaps a brighter comet may enable us to find out their nature 
more exactly, yet it seems to me extremely difficult to determine 
the nature of the glowing gas of the comet through a comparison 
of spectra from the electric spark in Geissler tubes ; since there 
must be, in the comet, circumstances of pressure and temperature, 
which it is impossible for us to imitate, and through which, it is 
known, the spectrum undergoes great modifications. 

Dr. Zenker has further asserted {A sir. A T ach . loc. cit .) that “ in 
the spectrum of Brorscn's comet, Huggins has recognised the 
blight line of nitrogen.” This statement is incorrect; the ob¬ 
servation having been, that the bright band situated in the 
green of the spectrum, had nearly the same position as the 
brightest line of the nebulae, which, it is known, coincides with 
the double line of nitrogen. The band in the comet spectrum 
is a little displaced towards the red end ; and this displacement 
could not be due to the motion of the comet, for, as Huggins 
pointed out, the latter was moving towards the earth, and the 
fine would have been displaced towards the violet. At an 
earlier date, Huggins, observing the Comet 1. 1866, gave out 
the opinion that the material forming it might be nitrogen ; the 
spectrum appeared to consist of only one band of light, which 
nearly coincided with the brightest nitrogen line. But Seccbi 
disproved this view, having observed three band*, and the 
weaker bands showing no coincidence with those of the nitrogen 
spectrum. The accurate measurements alterwards made by 
Huggins with the bright Brorsen comet, arc of interest specially 
because they put it beyond doubt, that there is no connection 
between the spectrum of nitrogen and that of the comet. 

Again, Dr. Zenker arrives at the conclusion that there must 
be water-vapour in the comets ; since they have, according to 
Schmidt, a yellowish-red colour, and the sun’s rays, when they 
pass through a considerable thickness of aqueous vapour, are 
coloured thus. But apart from the consideration that sunlight 
has a yellowish-red colour on passing through other vapours, as 
well as aqueous, I would remark, that we must take the proper 
light of the comet, which appears from spectral analytic observa¬ 
tions, to be generally more intense than the reflected light, as 
determining Its colour. According to the observations made, 
we should expect that the comet is, on the whole, of greenish or 
greenish-blue colour, since all the spectra consist, as we have 
seen, of two or three bands of light, of which one is in the yellow, 
the second and brightest in the green, and the weakest in the 
beginning of the blue. Of the (generally very faint) continuous 
spectrum, only the brightest part—yellow, green, and com¬ 
mencement of blue—is visible. The entire image, therefore, 
even where the weak continuous spectrum appears, will seem of 
greenish colour. Colour-data have been furnished by other ob¬ 
servers besides Schmidt; and the head of the Comet 181J, 
had, according to Hersche), a greenish or bluish-green colour ; 
the nucleus was slightly red. The colour of Halley's comet, at 
its return in 1825, was a bluish-green (Struve). Winnecke says 
of the comet of 1862, “The colour of the neck appears to me 
yellowish ; the coma has bluish light.” 

With regard, lastly, to Dr. Zenker's proposition that “ every 
gas belonging to the solar system, as soon as it is visible on the 
dark ground of the heavens, must appear with the seme lines of 
the spectrum, a?, according to its nature, it absorbs oat of the 
sunlight,” I may be permitted to remark that I am not quite 
convinced of this : there is not yet furnished a satisfactory ex¬ 
perimental basis for the assertion. But to seek to explain the 


line spectrum of a nebula thus, and by saying that the nebukis 
shone upon by a fixed star in its “near neighbourhood,” fo 
doubtful, inasmuch as it is a very rare case that bright stars are 
situated in such nearness to nebula; (especially the planetary, 
which best show the gas spectrum), that one can suppose a physi¬ 
cal connection between them and the nebula:. 

I have been prompted to the foregoing remarks by the obser¬ 
vation that in recent speculations on the constitution of the 
universe, the value of perceptions of sense, on which these 
speculations rest, has been greatly over-estimated. The prin¬ 
ciples on which the edifice of an hypothesis braised must, above 
all, be secure, and observations not sufficiently confirmed, or 
even denoted as uncertain by those who have made them, should 
preliminarily be disregarded, if it is desired that the hypo¬ 
thesis have a-stimulating and furthering influence on the progress 
of scientific research. 


SCIENTIFIC SERIALS 

Justus Liebig's Annalcn dtr Chcniie. Band 169, Heft 3.— 
This number of the Annalen contains the following papers:— 
On the decomposition of nitric add by heat, by L. Cairns. Thi* 
paper, upwards of seventy pages in length, deals exhaustively 
with the subject, Very numerous tables of the results of various 
conditions of temperature, &c., are given, and the paper is il¬ 
lustrated with two plates.—On the chlorides of molybdenum, by 
Dr. L. P. Liechti and B. Kempc.—Chlorides of the formulae 
MoC 1 2 , M0CI3, MoCl^, and MoCl s are described. The authors 
point out the parallelism shown by these bodies to the Tungsten 
chlorides, where, however, Tungsten wants the corresponding tri¬ 
chloride, while molybdenum wants the hexachloride. In both 
these series the colours of the salts become darker as the chlorine 
increases in quantity.—On the atomic weight of molybdenum, 
by L. Meyer. The author from sixteen results deduces the 
atomic weight 95’86 for molybdenum, chlorine being taken a$ 
35*37 a» d silver 107 66. This agrees very well with the result 
obtained by Dumas 96, and by Debray 95 94. The author also 
points out the following relations in three groups of ele¬ 
ments :— 


V 

51*2 

Cr 52 4 

Ctt 63 3 

Plus 

43 

43 * 

444 

Nb 

94 

Mo 95 *6 

Ag 1077 

Plus 

88 

884 

88'S 

Ta 

182 

W 1840 

Au 196*2 


On chromic dioxide, by E. Ilintz. The author describes the 
preparation, &c,, of this body.—The number concludes with a 
paper on sulpho-ortho-toluidmic acid, by V. Gerver, and one on 
the specific heat of zirconium silicon, and boron, by \V, G. Mixter 
and £. S. Dand. 

The new number of the Quarterly Journal of Microscopical 
Science contains many papers of interest. Pi of. Allman com¬ 
mences by giving an account of Kleinenberg’s researches oh the 
anatomy and development of Hydra, in which, while he has 
confirmed many of the statements of former observers, he ha* 
shown the incorrectness of others, and has discovered several 
important points in its anatomy, specially in connection with the 
structure of the ectodermic layer, and the subject of develop¬ 
ment.—Prof. Martin Duncan records some observations on the 
method of development in Fucus vcsicuhsus % in which, after 
suggesting that they obtain their nutrition in part at least, front 
the organic matter always present in sea-water, he describes die 
growth of the terminal cells of two Sets of finger-shaped pfd* 
cesses; showing that by in-growths from the lateral walk, mem¬ 
branous septa are formed at the apices of the processes, an active 
mass of protoplasm occupying the extreme end,—Following tide 
is a translation, with a plate illustrating it, of George Q. Sara* 
paper on the anatomy of that aberrant form Khabdophura mu a* 
hilts (M. Saw), so peculiar in combining a creeping item in 
which is an axial cord ; lateral cell# in which the somites are 
free, except that a contractile cord binds each to the axial cord} 
a pair of tentacular arms; a differentiated alimentary canal, and 
a foot-like process between the alimentary orifices, Mr. E. R, 
Lankester, in a separate paper, very clearly shows, with the aid 
of some excellent diagrams, that this animal Is a true molluscan 
form, intermediate between the Polyzoa and Molluscs, and not 
in reality related to the Hydro*©* as imagined by M. M. Sars*-^ 
Mr. Tomes* observations on the development of the teeth 
of the Armadillo are referred to in our Notes.—A translate* 
follows of the researches of Ph. van fieghern and G» M 
Monnier, on the Mucorim » condensed from their memoirs in tie 
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Amah tbs Sciences Natureltes, It will well repay the study of 
microrcopists.—Rev. R, O'Meare continues his researches on 
the Diatomacese, describing the Ackmntkece % Gomphonmect, 
Auphiplmrete and their allies.—Dr. Bowditch, of Harvard 
University, gives a new method of injecting the Lymph Spaces 
in fasciae, by stretching fascia over the neck of a bottle ; and 
ktje&tiftg in several places a turpentine solution of alcanntnc with 
the point of the syringe partially perforating the fascia; allowing 
the whole to dry, during which process the fluid penetrates the 
finest lymph spaces. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, Dec, i8, 1873.— " On the Nervous System 
of Actinia” Part I,, by Prof 1\ Martin Duncan, F.ILS. 

After noticing the investigations of previous anatomists in the 
histology of the chromalopbores, the work of Schneider and 
Rotteken on these supposed organs of special sense is examined 
and criticised. 

Agreeing with Rotteken in his description, some further infor¬ 
mation is given respecting the nature of the bacillary layer and 
the minute anatomy of the elongated cells called “cones” by 
that author. The position and nature of the pigment-cells is 
ointed out, and the peculiarities of the tissues they environ also, 
t is shown that the large retractile cells, which, according to 
Rotteken, arc situated between the bacilli and the cones, are not 
invariably in that position, but that bacilli, cones, and cells are 
often found separate. They are parts of the cctothelium, and 
when conjoined enable light to affect the nervous system more 
readily than when they are separate. Further information is 
given respecting the fusiform nerve-cells and small fibres noticed 
by Rotteken in the tissue beneath the cones, and the discovery 
of united ganglion-like cells, and a diffused plexiform arrange¬ 
ment of nerve is asserted. The probability of a continuous plexus 
round the Actinia and beneath each chromatophore is suggested, 
and the nature of the physiology of the structures in relation to 
light is explained. 

The nature of the minute construction of the muscular fibres 
and their attached fibrous tissue in the base of Aclima is noticed ; 
and the nervous system in that region is asserted to consist of a 
lexus beneath the endothelium, in which are fusiform cells and 
bres like sympathetic nerve*fibrils. Moreover, between the 

muscular layers there is a continuation of this plexus, whose ulti¬ 
mate fibrils pass obliquely over the muscular fibics, and cither 
dip between or are lost on them. 

The other parts of the Actinia arc under the examination of 
the author, but tbeir details are not sufficiently advanced for 
publication. The nervous system, so far as it is examined, con¬ 
sists of isolated fusiform cells with small ends (Rotteken), and of 
fusiform and spherical cells which communicate with each other 
gpd with a diffused plexus. The plexus at the base is areolar, 
and its ultimate fibres are swollen here and there, the whole 
feeing of a pale grey colour. 

Anthropological Institute, Dec. 30, 1873.—Prof. Busk, 
F*R.S., president, in the chair.—The following paper was read : 
— 41 Ethnological Data from the Annals of the Elder Han," Part l. 
Translated by A. Wylie, of Shanghai, with an introduction by 
H. H, Howorth. The Imperial Chinese Annals of the various 
Dynasties which are as yet almost untouched are distinguished 
by the extreme accuracy of their details, and in them is to be 
found a minute account of the intercourse of China with Us 
neighbours, reaching back in contemporary annals to at least the 
second century B.c. The series of Chinese annals begins pro¬ 
perly with those of the Han dynasty which reigned from about 
204 n.c. to ahout 220 ad. That was the golden prime of 
Chinese history, when the empire reached its furthest limits, 
When Buddhism was introduced and when a great literature 
flourished. During the dynasty of Cheou, the old imperial unity 
had been invaded by the creation of various feudatories who be¬ 
came almost independent. It was the aim of the immediate 
predecessors of the Han dynasty to destroy those feudatories and 
to restore the unity of the empire ; and to effect that purpose all 
the ancient books and histories were ordered to be burnt The 
fttttmta, in the present communication, contain an account of the 
numerous conquests from the date of the Elder Han and embrace 
the history and migrations of a large portion of the peoples of 
Wrimljand Eastern Asia. Mr. H« *L Howorth communicated 
tjb* twelfth and concluding paper on the Westerly Drifting of 
Nqmad**: the Hum. 
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Edinburgh 

Royal Society, Jan. 5.—Prof. Sir William Thomson, pre¬ 
sident, in the cha>r.—The following communications were 
read j—A New Method of Determining the Material and 
Thermal Diffusivities of Fluids, by Sir William Thomson.— 
Continuants ; A New Special Class of Determinants, by Thomas 
Muir, M.A.—Remarks upon the Foot-Prints of the Dinorms on 
the Sand Rock of Poverty Bay, New Zealand, and upon its 
recent Extinction, by T. H. Cockbum Hood. 

Dublin 

Royal Irish Academy, Nov. 29,1873,—Prof. Jellett, presi¬ 
dent, in the chair.—Samuel Ferguson, LL.D., read a paper on 
“ The completion of the biliteral key to the values of the 
Letters in the South British Ogham Alphabet/’—The president 
read a paper on 44 The question of Chemical Equilibrium/' the 
determination of the law, according to which an acid divides itself 
between two bases which are present in the same solution, has 
been long known to be one of the obscure questions of chemistry, 
it is generally admitted by chemists that there is a division, and 
that the relative masses of the two bases exercise an important 
influence upon the law which governs it, but the law itself 
remains unknown, and the object of Prof. Jellett’s paper was to 
give at least a partial, possibly a final, solution to the problem, 
treating the question as one of chemical equilibrium, and defining 
these terms as follows :—Two or more substances may be said to 
be in chemical equilibrium if they can be brought into chemical 
presence of each other, without the formation of any new com¬ 
pound or change in the amount of any of the substances which 
are thus brought together. If an acid be added to a mixture of 
two bases, four substances will be present, i.e, two salts and two 
portions of bases remaining uncombtned, these four are in 
chemical equilibrium—the question is why— and the author 
showed that there can be but one equation of equilibrium, inas¬ 
much as the quantities of the four substances which are present 
in the solution, are functions of three independent variables, 
namely :—the original quantities of each base {2) and the original 
quantity of acid (1) denoting by ft ft the quantities of free 
base, and by r, jr 2 the quantities of each salt respectively, the 
equation of equilibrium is necessarily of the form If » F 
(ft, s lt ft, r a ) “ 0, and the object of the author’s investigations 
was to determine the form of the function I. The bases selected 
for experiment were quinia and brucia. In quinia the rotatory 
power of any of its salts exceeds the rotatory power of the base, 
in quinia the reverse is the case, and as the result of careful and 
long continued experiments, it was proved that equilibrium is 
not troubled by dilution, for a disturbance could not arise with¬ 
out altering the rotation -there was no alteration, and the 
equilibrium, therefore, depended only on the ratios of the four 
substances, hence :— 

0 ■ ' (j;. b 

By a second series of experiments it was proved—putting 
rotatory power of brucia, p| rotatory power of hydrocluorate 
of quinia, = rotatory power of brucia, ■= rotatory power of 

hydrochlorate of brucia, r » actual rotation for acidulated 
mixture, a =* total amount of acid corresponding to the unit of 
bulk of solution, x « amount which combines with the quinia, 
it is easily seen that 

r « p, + W - -^) n + K + 

\ a a / a 

where 0 lt a are the atomic weights of the two bases and the 
acid respectively, and ft ft are the quantities of each base con¬ 
tained in the bulk of the solution. Solving this equation for x f 
we have 

x m A a + B (r - ft t\ « ft r* 3 ), where 

A w ft for-ft) 

~ ft (Pi - '*t) + ft('» ~Ps) 


ft (Pi — r l) + ft ~~ P») 

If r* 0 be the actual rotation caused by the unacidukted mixture, it 
is evident that r e » ft r x + ft r v The foregoing may therefore 
be written 

x « A a + B {r — rJ 

By a third series of experiments it was seen that if a solution of 
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quinia is acidulated so that the quantity of uncombined base bears 
to the acid the same ratio as in the foregoing mixture between 
the uncombined quinia and the quantity x, and a solution of 
brucia is prepared so as to preserve the ratio of the uncombined 
brucia to a — x. Then the ratios in these of /q to s x and of i 5 fl 
to s% are the same as in the case of equilibrium, the rotation 
caused by these fluids being r x and r t , Let them be mixed in 
the proportions m \ n, and Sic rotation caused by the mixture is 

m *1 -A JP.fft., and whatever be the ratio of m : n, there being no 

m + n 

rupture of equilibrium, it is evident that if the ratios b j : s x and 
b t : s 9 have tne values proper for equilibrium, the latter will be 
preserved, however the ratio I\ : b% ma y vary. Hence, in mathe¬ 
matical language, U m jl, ^ ^ By a fourth series of ex¬ 
periments a mixture of solution of quinia and brucia was made, 
m which these bases have to each other the same ratio as the 
uncombined bases in the second series of experiments. A second 
mixture is made of the same solutions in which the bases have 
the some ratio as the combined bases in the second .series of ex¬ 
periments. Sufficient acid is added to the latter mixture to con¬ 
vert the bases into salts. Here the ratios b x : b 2 and s x : s s have 
the values for equilibrium. If these now be added to each other 
in the proportion of m : n, the rotation caused by the mixture 
is— 

4 - n t o 
m + tt 

r x r 3 being the rotation caused by each of the added fluids sepa¬ 
rately, it is inferred ns before that U = j but if U sa¬ 
tisfy both these conditions it is easily shown mathematically that 

U = f(~* -r hence it is evident that the required equation 
J \s x sj 

of equilibrium is -I - 2 ~ constant. The author showed the 

bearing of the law upon the theory that chemical combination is 
not statical I "t dynamical, observing that this theory is quite in 
accordance \rith the results obtained by him. (This valuable 
memoir will appear in full in the Transactions of the Royal Irish 
Academy.) 

Philadelphia 

Academy of Natural Sciences, Aug. 19,1873.—Dr. Ruschen- 
berger, president, in the chair. 44 The Composition of Traut- 
wmite.” The author gave a few additional details concerning this 
new mineral, which was described in the Proceedings of the 
Academy for January 1. 

Sept. 9.—Mr. Gentry communicated a notice of a great swarm 
of ephemerids which pawed through the town of Lewisburg, 
on the Susquehanna River, on the afternoon of August 22. The 
swarm was estimated to be about a mile in length by nearly a 
half mile m width, and was so dense as even to obscure passers- 
by on the opposite side of the street. 

Sept. 15.—The following papers were presented for publica¬ 
tion :— 44 On a new American species ©t Glyptoceohalus,” by 
Theo. Gill; 14 Description of fifty-two species of Unionldac, 
by Isaac Lea. The last-named paper was, on report of the 
committee, ordered to be published in the Journal of the Aca¬ 
demy. 

Boston, U.S. 

Society of Natural History, Nov. 5, 1873.—Mr. F. W. 
Putnam read a paper on Myxine, a low genus of fishes, known 
to fishermen as hags, giving an account of its anatomy, which 
was illustrated by a series of specimens exhibited. The several 
species described by various authors must be reduced to one, 
having a wide geographical distribution, being found on both 
sides of the Northern Atlantic, and also on the southern coast of 
South America. Mr. Putnam showed that the variations in the 
number of lingual teeth, which are frqm eight to eleven in each 
row in specimens from the North Atlantic and from the Straits 
of Magellan, could not be considered as of specific importance. 
The different varieties of this species he considered as follows;— 
Var. septentrwnalis, the short and thick form, from the North 
Atlantic, var. limosa, the long and slender variety, also from the 
North Atlantic; while the southern variety may be called 
australis, the name under which Jennyns described it as a true 
spetiea—Dr, Thomas Dwight read a paper on the 44 Structure 
and Action of Striated Muscular Fibre.*' His studies had been 
made on the muscles of the legs of the small water beetle 


Gyrinus, Their. covering is quite, transparent, end after the 
leg has been cut off and put into a drop of water under a 
covering glass, the contractions can often be observed for over 
an hour. He found that the fibre, at rest, consisted of narrow 
granular transverse stripes, with broad light-coloured bands 
between them. Close to the black stripe there was a glaring 
white reflection, but midway between two stripes the fibre was 
gray. When the fibre contracted the black bands came nearer 
together, and their granular structure became more obscure ; the 
gray band disappeared, so that there was merely an alternation 
of black and white stripes. The ends of the white stripes 
bulged out during contraction. As the wave of contraction 
moved along, it was easy to see that there was uo interchange of 
position between the black and the light substances, and no 
homogeneous transition stage, as is maintained by Merkel. 
When one part of the fibre is in contraction, the part from 
which the wave is running is put upon the stretch ; the black 
bands are divided into two rows of granules, and there is less 
| distinction between the white and gray substances. 

^ Paris 

Academy of Sciences, Dec. 29, 1873,—M. de Quatrefages, 
president, in the chair.—The following papers were read 0 » 
the formation of equations of the condition which results from 
the observations of the Transit of Venus on December s, 1874. 
—A new answer to M. Pasteur, by M, Trecul. This was a 
general review of M. Pasteur's views as to the origin of yeast, 
M. Pasteur briefly replied.—A theoretical essay on the equi¬ 
librium and elasticity of pulverulent masses and on the thrust of 
non-cohesive earth, by M. J. Boussinesq.—On the isomerism of 
albumenoids, by M. Bcchamp. The author gave many details 
with regard to various albumenoids ; he had discovered three in 
cow’s milk. M, Dumas confirmed the Utter result, which he 
had himself attained by different means.—Action of water on 
sheet lead, by H. Marais,—Note on hybernating Phylloxera and 
on their agility and artificial restoration, by M. Max. Cornu.-* 
Observations on a note of M, Mcnabrea relating to Lagrange** 
scries, by M. Genocchi.—Researches on arsemous hydride, by 
M. Engel. The author has been repeating Wiederhold's re¬ 
searches on the supposed As a II; he, however, did not obtain 
| the substance in question. — Note on the action of iodine on uric 
add, by M. F. Wurtz. The author found that when these 
bodies were allowed to act in the presence of water, alloxan and 
1 hydriodic acid were formed, and probably also urea with other 
j bodies.—Synthesis of oxalyl urea (parabamc acid), by M. E. Gri- 
raaux.—On a new arrangement of the sulphate of copper battery, 
by M. Trouve. — Observations on the existence of certain relations 
j between the colouring and geographical distribution of birds, by M* 
A. Milne-Ed wards.—On fossil remains of Batrachia, Lacertia, and 
Ophidia found in the phosphate of lime deposits at Aveyron, by 
| M. Filhol.—On the development of the pnragmcslracum of the 
Cephalopoda and the zoological connection of the Ammonites with 
the Spirula, by M. Munier-Chalmas.—On waterspouts and 
cyclones, by M. E. Mouchez.—On the effects of Indian hemp, 
by M. A. Naquet.—During the meeting, elections were held for 
the posts of correspondent of the astronomical section, vacant 
by the deaths of Encke and Admiral Smyth, to which Messrs, 
Lockyer and Roche were elected. 
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THURSDAY, JANUARY 15, 1874 


THE POLLUTION OF RIVERS 

T HE Rivers-pollution Commissioners (Prof. Frankland 
and Mr. J. C Morton), having, during the last 
five years, made and published more than 2,000 analyses 
of river and other waters throughout England, Scotland, 
and Wales, before and after pollution, and no less than 
1,200 examinations of impure drainage waters, and 
having visited and reported concerning the effluent 
waters from 245 Chemical*dye and Print-works, Paper-, 
Cotton-, and Woollen-mills, and mines and works of 
various kinds spread over the country, have recently 
published their fifth report on river pollution from 
mining operations, reserving to themselves in ( A their 
forthcoming and last report the consideration of the 
potable waters of Great Britain. 

The importance of this systematic and thoroughly 
scientific examination of the composition of the run¬ 
ning water on the surface of our country can hardly 
be over-estimated, and the value to the nation of the 
mere analyses of the waters is such as amply to repay the 
cost of the Commission. In addition, however, to the 
Special value to each district, to corporate bodies, or even 
to individual manufacturers and riparian proprietors 
which these analyses of river and drainage waters possess, 
they are of the highest importance as forming the body of 
evidence upon which alone action can be taken with 
regard to legislation on the subject of the prevention or 
abatement of river pollution throughout the country. 
That some measure to ensure a greater degree of purity 
in our rivers, especially those passing through the manu¬ 
facturing districts, must, before long, be carried out by the 
Legislature, is admitted not only by those who opposed 
Mr. Stansfield's proposals of last year, but even by the 
manufacturers who are now helping to foul the streams. 
The question which has to be settled is not whe¬ 
ther anything is to be done to remedy the certainly 
disgraceful state of some of our streams, but rather 
to what extent can the purification be pushed without 
detriment to the industry of the district j and when 
this has been decided comes the next question, how this 
partial purification is to be effected. That it can only be a 
partial purification is clear from the conclusions of the 
Commissioners themselves, who do not propose any plan 
by which the water of our rivers, in populous districts at 
present little better than sewers, shall be so purified as to 
be fit for drinking purposes. 

Without attempting to give even a part of the data 
upon which the Commissioners base their conclusions, and 
declining altogether, as inopportune, to criticise their 
Scheme, it appears to be desirable that conclusions 
arrived at after so much labour and consideration 
should be made widely known. 

The proposal, then, which the Commissioners make as 
in thetr opinion the best and most feasible means of legis- 
, latmg on the prevention of river pollution is the establish- 
: ment of certain standards, the infringement of which 
shall render the water liable to be deemed polluting and 
^ any stream, provided always that no 
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effluent water shall be deemed polluting if it be not more 
contaminated with any of the polluting ingredients than 
the stream or river into which it is discharged. 

The standards are as follows :— 

(a) Any liquid which has not been subjected to perfect 
rest in subsidence-ponds of sufficient size for a period of 
at least six hours ; or which having been so subjected to 
subsidence, contains, in suspension, more than one part 
by weight of dry organic matter in 100,000 parts by 
weight of the liquid, or which, not having been so sub¬ 
jected to subsidence, contains, in suspension , more than 
three parts of dry mineral matter, or one part by weight 
of dry organic matter in 100,000 parts by weight of the 
liquid. 

(b) Any liquid containing, in solution, more than two 
parts by weight of organic carbon, or 0*3 part by weight 
of organic nitrogen in 100,000 parts by weight. 

(r) Any liquid which shall exhibit by daylight a distinct 
colour when a stratum of it one inch deep is placed in a 
white porcelain or earthenware vessel, 

(d) Any liquid which contains, in solution, in 100,000 
parts by weight, more than two parts of any metal except 
calcium, magnesium, potassium, and sodium. 

(c) Any liquid which, in 100,000 parts by weight, con¬ 
tains, whether in solution or suspension, in chemical com¬ 
bination or otherwise, more than 0*05 part by weight 
of metallic arsenic. 

(/) Any liquid which, after acidification with sulphu¬ 
ric acid, contains, in 100,000 parts by weight, more than 
one part by weight of free chlorine. 

U r ) Any liquid which contains, in 100,000 parts by 
weight, more than one part by weight of sulphur, in the 
condition either of sulphuretted hydrogen or of a soluble 
sulphuret. 

(/*) Any liquid possessing an acidity greater than that 
which is produced by adding two parts weight of real 
muriatic acid to 1,000 parts by weight of distilled water. 

(#) Any liquid possessing an alkalinity greater than 
that "produced by adding one part by weight of dry caustic 
soda to 1,000 parts of distilled water. 

(£) Any liquid exhibiting a film of petroleum or hydro¬ 
carbon oil upon its surface, or containing, in suspension, 
in 100,000 parts, more than 0*05 part of such oil. 

The Commissioners further add that any law having 
for its object the prevention of river pollution, should 

1. Absolutely forbid, under adequate penalties, the 
casting of solid matters into river channels. 

2. Enact the foregoing standards of purity below which 
any liquid discharges into water-courses should, with the 
exceptions already mentioned (certain few short mining 
rivers), be forbidden. 

3. Give power to all manufacturers in towns, except 
those of gas, paraffin oil, pyroligneous acid, animal char¬ 
coal, tin-plate, and galvanised iron, to discharge their 
drainage water into the town-sewers under suitable regu¬ 
lations. 

4. Confer additional powers on corporations, local 
boards, manufacturers and mine-owners, to take land 
compulsorily under Provisional orders” for the purpose 
of storing their waste refuse, or of cleansing sewage or 
other foul liquids either by irrigation, filtration, or other¬ 
wise. 

They ate of opinion that Government Inspectors 
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(similar to the Inspectors under the Alkali Act) should be ] 
appointed, to whom should be committed the duty of 
detecting and proving offences against the law, and of 
procuring the conviction of offenders. They consider 
that the formation of River Conservancy Boards for 
authorising and carrying out river improvements will in 
course of time become imperative, but they arc convinced 
that the thing of immediate importance in connection with 
river improvement throughout the country, is simply the 
prohibition, under adequate penalties, of the gross 
pollution which at present renders so much of the running 
water of this country useless to manufacturers, agri¬ 
culturists, and the like. 

The time has not yet arrived for the full discussion of these 
proposals. We shall doubtless hear much on this subject in 
the approaching or in the next session in parliament. It is, 
however, certain, from the opposition made to the bill of 
last year, that manufacturers do not as a rule agree with 
the Commissioners as to the feasibility of enforcing the 
proposed standards of purity, as regards the effluent 
water from works of various kinds. Nor is public 
opinion respecting the other and far more important 
source of pollution, the sewage of towns, in a sufficiently 
advanced or satisfactory condition to render legislation 
easy. It is not, for instance, clear how one and the same 
system, say of irrigation, can be applied to all districts 
possessing different soils, rainfalls and situations. In¬ 
deed, the more we consider the whole question of the 
prevention of the pollution of rivers, the more difficult 
does any general method of treatment appear to be. Each 
locality has its own peculiarities, and a system of preven¬ 
tion which is suited to one district may be inapplicable or 
inexpedient in another. But even supposing that when the 
subject comes before Parliament that difficulties are 
found to be of such a character as to render it impossible 
to legislate upon the exact basis laid down by the Com¬ 
missioners, still the value of their conclusions, and of 
the mass of experimental evidence which they have col¬ 
lected, is extreme ' and they have most fully earned the 
gratitude of all those interested in the satisfactory solu¬ 
tion of one of the most important, though most difficult, 
questions of our social economy. 


THE CONSERVATION OF ENERGY 

An Elementary Treatise on Energy and its Laws. By 
Balfour Stewart, M.A., LL.D., F.R.S,, Professor of 
NTnlural Philosophy at the Owens College, Manchester, 
(Henry S. King & Co., 1873.) 

T is the proper function of Science to discover, among 
the ever-changing phenomena of the world, the 
permanent relations which are the conditions of reason¬ 
able thought. When we understand these relations well 
enough to express them in words we call them “ Laws of 
Nature/ 5 When they rise to a higher stage of develop¬ 
ment and have become invariable habits of thought, we 
call them “ Things.” 

Thus ice, under certain conditions, ceases to be ice. 
We observe that when the ice melts water appears in its 
place, and wo find that there is always so much water in 
place of so much ice. We therefore obtain, in the first 
instance, a law of equivalence between a certain quantity 


of ice and a certain quantity of water:, and finally, we 
arrive at the conclusion that water and ice are the same 
thing in different forms. 

We are thus led to inquire what it is which remains 
permanent in the midst of all apparent changes, and the 
result of this inquiry has been the enunciation of a con¬ 
sistent definition of the quantity of matter in a body, and 
the establishment of the doctrine that the quantity of 
matter in a body is invariable, whatever transformation# 
it may undergo. 

This doctrine of the tl Conservation of Matter” lies at 
the foundation of all reasoning, whether in physics or in 
chemistry. When the progress of Science rendered it 
possible to form exact ideas about the motion of bodies, 
men were again impelled to seek for something perma¬ 
nent, even in motion itself. They endeavoured to form 
some definition of the “ Quantity of Motion 55 which should 
enable them to treat this quantity as a thing having a 
continuous existence. The long war between the followers 
of Newton and those of Leibniz as to whether, in estima¬ 
ting the quantity of motion, the mass must be multiplied 
into the velocity or into the square of the velocity, was 
not a mere debate about words and names, for it involved 
the question whether momentum or vis viva were the 
more fully possessed of that character of permanence 
which would justify its claim to the title of “The Quantity 
of Motion.” 

The doctrine of the Conservation of Energy is the most 
complete expression hitherto given to the belief that all 
the changes of phenomena are but different distributions 
of the same stock of energy, the total quantity of which 
remains invariable. The characteristic feature of scientific 
progress during the last thirty years has been the appli¬ 
cation of principles derived from this doctrine to the 
various branches of Science. The recent progress of the 
theory of heat is an instance of the direct and conscious 
application of the doctrine of the conservation of energy. 
In his electrical discoveries Faraday also was guided by 
the same doctrine, though less consciously, as he had no 
opportunity of becoming acquainted with it in the accurate 
form in which it may now be stated. 

In the volume before us Dr, Balfour Stewart has 
explained, in a very clear and very elementary manner, 
what is meant by energy in its two forms, the energy of a 
moving system, and the energy due to the configuration 
of the system. 

This exposition is so carefully drawn up that we think it 
ought to be intelligible even to students who approach the 
subject without any previous training in the technical dy¬ 
namics of the ordinary text-books. This we consider a 
matter of great moment for the future progress of Science, 
It is no doubt easier, in dealing with the present genera¬ 
tion of students, to gain thdr assent to doctrines aboqt 
energy by deducing them from other principles which 
have been already taught them as the elementary priti* 
cfples of dynamics. But it is by no means always true 
in science that those principles which have been longest 
recognised are really the most elementary. The discovery 
of principles more fundamental and elementary than tho#$ 
which are already received, is not only of great importance 
in the philosophy of Science, but it tends to render Science;, 
less technical, and therefore mare easily dififasijMte thfotip 
, the mas# of society, 
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Dj*. Balfour Stewart,'however, has not only endeavoured 
%o give to the ideas of Work and Energy their proper 
position among the most elementary ideas which we can 
form, but he has displayed an equal amount of freedom in 
treating the still more modern ideas of the Dissipation of 
Energy, and of the difference between exact and statistical 
Hcnowledge. 

Thus his very first words relate to 

“ Our Ignorance of Individuals 

“Very often we know little or nothing of individuals, 
while we yet possess a definite knowledge of the laws 
which regulate communities. 

“The Registrar-General, for example, will tell us that 
the death-rate in London varies with the temperature in 
such a manner that a very low temperature is invariably 
accompanied by a very high death-rate. But if we ask 
him to select some one individual, and explain to us in 
what manner his death was caused by the low tempera¬ 
ture, he will, most probably, be unable to c!o so. . . I 

“ Nor is our knowledge of individuals greater in the 
domains of physical science. We know nothing, or nexl 
to nothing, of the ultimate structure and properties of 
matter, whether organic or inorganic. 

“ No doubt there are certain cases where a large num¬ 
ber of particles are linked together so as to act as one 
individual, and then we can predict its action, as, for 
instance, in the solar system, where the physical astrono¬ 
mer is able to predict with great exactness the positions 
of the various planets, or of the moon," 

We regret that we have not space enough to quote the 
whole of this introductory passage, which, in the unpre¬ 
tending language of clear thought, expresses ideas which 
have as yet been appreciated only by a very small number 
of scientific men, but which will, in due time, greatly 
modify the popular notions as to the nature of human 
knowledge. 

The uniformities, therefore, which we observe in our 
experiments on quantities of matter containing many mil¬ 
lions of molecules in continual motion, are uniformities 
of the same kind as those first explained by Laplace, and 
in more recent times wondered at by Buckle, and arise 
from the slumping together of innumerable cases, each of 
which is by no means uniform with the others. 

This statement acquires still greater significance when 
it is combined with another consideration which Dr* 
Stewart, if we mistake not, has already insisted on in his 
opening lecture at the Owens College* This is the dis¬ 
tinction between stable and unstable arrangements of 
matter and motion. A system, whether at rest or in mo¬ 
tion, is said to be stable if a slight variation of its initial cir¬ 
cumstances will, at the end of a finite time, produce only 
a slight variation in the configuration or motion at that 
time* If, on the contrary, a variation, however slight, in 
the initial circumstances, may produce, in a finite time, a 
large disturbance, the equilibrium or motion of the sys¬ 
tem is said to be unstable. 

Br. Stewart illustrates this by several examples, among 
which we may select a clock as an instance of a stable 
arrangement in which everything is contrived so that any 
slight disturbance shall produce as little effect as pos¬ 
sibly on the position of the hands at any future time. A 
rifle, on the other hand, is an unstable contrivance, for a 
very sUght pressure cm the trigger is sufficient to occasion 
tht station the hammer and the explosipn of the gun¬ 


powder—effects, the energy of which is out of all propor¬ 
tion to the work done on the trigger* 

Thus we have stable arrangements which, when at work ; 
arc not easily put wrong, and unstable arrangements 
which are characterised by great delicacy of construction. 

The rifle, however, as Dr. Stewart points out, is a 
machine which, though delicately constructed, is not in¬ 
calculably so. Its instability is not like that of an egg 
balanced on its longer axis. But in an animal we find a 
structure composed of materials which are chemically un¬ 
stable, so arranged that on account of the changes to 
which they arc liable, the smallest disturbance may pro¬ 
duce the most varied states of motion. If, then, an 
animal is to be compared to a machine, the delicacy of 
that machine must be incalculable. 

It is a metaphysical doctrine, that from the same ante¬ 
cedents follow the same consequents. No one can gain¬ 
say this abstract statement. But it is not of much use 
in a world like ours, in which the same antecedents never 
again concur, and in which nothing ever happens twice. 
Indeed, for aught we know, one of the antecedents might 
be the precise time and place of the event, in which case 
experience would go for nothing. 

The physical axiom which has a somewhat similar as¬ 
pect is, “ That from like antecedents follow like conse¬ 
quents.” But here we have passed from sameness to 
likeness, from absolute accuracy to.a more or less rough 
approximation. The axiom is now applicable only to 
systems of the kind which we have called stable, in which 
slight variations in the antecedents produce slight varia¬ 
tions in the consequents. In unstable systems, like ante¬ 
cedents do not produce like consequents ; and as our 
knowledge is never more than an approximation to the 
truth, the calculation of what will take place in such a 
system is impossible to us. 

Dr. Balfour Stewart’s discussion of the Dissipation of 
Energy is perhaps as satisfactory as it could be made in 
the space allotted to it, and without the use of mathema¬ 
tical methods. Energy is indestructible, but it may cease 
to be available . Here we have a word not familiar in 
pure science—a word connoting usefulness. We must 
therefore define what is meant by available, and state 
the conditions under which we are supposed to be placed 

Energy is available when it can be made to do visible 
work. The conditions under which we attempt to trans¬ 
form energy into work are that we must make use of the 
interactions of a given system of bodies, moving within a 
given region of space, out of or into which neither matter 
nor heat can pass. 

If these bodies are in visible motion, we first reduce 
them to rest by causing them to do a certain amount of 
work, We thus obtain their energy of visible motion. 

If they are now at different temperatures, we convey 
heat from the hotter to the colder bodies by means of a 
heat-engine, till the whole system is at the same tempera¬ 
ture. We thus obtain a second portion of the available 
energy* 

Finally, if the pressures of different parts of the system 
are not alike, we allow the portions in which the pres¬ 
sure is great to expand, and so compress the portions in 
which the pressure is less, the volume of the whole system 
remaining constant. We thus obtain the third and last 
portion of the available energy. 


N&TUm ■ ■ ■ • ■ ■; 


The parts of the system are now at rest relatively to 
each other, and are all at the same temperature and pres¬ 
sure. No more work can be done by the system if it is 
enclosed within a fixed boundary through which neither 
matter nor heat can pass. We have exhausted its avail¬ 
able energy. 

But there are two methods, both of them however un¬ 
available to us, by which the energy of a system, even 
when rendered in this sense unavailable, may be recovered. 
One is by allowing the substances to expand into 
infinite space ; the other is by conveying all the heat 
through a perfect heat-engine into a refrigerator at the 
temperature of absolute zero. Hence the importance of 
excluding these two methods, by limiting the statement 
to a system enclosed by a boundary through which 
neither matter nor heat can pass. 

Now the doctrine of the dissipation of energy asserts 
that by the mutual action of the parts of such a system 
its available energy may be diminished, but can never be 
increased. If there is difference of temperature, conduc¬ 
tion of heat takes place, and this is always accompanied 
by a diminution of the available energy. If there is visible 
motion, friction occurs, and this renders a certain amount 
of the energy unavailable. 

Here, then, we have an irreversible process always 
going on, at a greater or less rate, in the universe. If, 
therefore, there was ever an instant at which the whole 
energy of the universe was available energy, that instant 
must have been the very first instant at which the uni¬ 
verse began to exist. If there ever shall come a time at 
which the whole energy of the universe has become 
unavailable, the history of the universe will then have 
reached its dose. During the whole intervening period 
the available energy has been diminishing and the 
unavailable increasing by a process as irresistible 
and as irreversible as Time itself. The duration of 
the universe according the present order of things 
is therefore essentially .finite, both <1 parte ante and 
d parte post. 

But, according to pure dynamics, every motion of a sys¬ 
tem may be performed in the reversed direction subject to 
the same system of forces. If then at a given instant, every 
particle of the universe were to have the direction of its 
motion reversed so as to start anew with an equal but oppo¬ 
site velocity, everything would run backwards from the end 
to the beginning. Wc might attempt a description of a 
world thus recoiling upon itself—‘the rivers running up 
into the hills, heat flowing from cold bodies to hot, and 
men passing over the stage of life from their graves to 
their cradles, ignorant of the past and remembering only 
the future, as Shelley sings, in his musical delirium 

“ We have passed Age's icy caves, 

And Manhood's dark and tossing waves, 

And Youth's smooth ocean, smiling to betray; 

Along the glassy gulfs we flee 
Of shadow-haunted Infancy/ 

Through Death and Birth, to a diviner day." 

But then we must remember that every characteristic of 
the past is now transferred to the future, so that if this 
reversal of nature were actually to occur, we would be 
quite unconscious of it. 

“ Thus 

Our weakness somehow shapes the shadow, Tilne, ,, 


Now why is this state of things, though dynamically 
possible, physically absurd ? Simply because it requires 
the exact reversal of the motion of every atom in the uni¬ 
verse. If but one atom were to receive a velocity differing 
infinitesimally from an exact reversal, that atom would 
leaven the whole universe with that tendency to dissi¬ 
pation of energy which actually exists, and things would 
go on as they now do. 

We must now conclude, by thanking Dr, Balfour 
Stewart for bringing before the general public in so clear 
and intelligible a form some of the more intellectual* 
results of physical science. We hope, however, that, in 
the next edition, the comparison between Euclid's reductio 
ad absurdum and the experimental verification of the 
results of a physical hypothesis, as given in Art. 118, will 
be re-written, as it is one of the very few passages which 
remind us of what is called the popular scientific style. 


WEBERBAUER'S “ FUNGI OF NORTH GER¬ 
MANY 1 * 

Die Pihe Nord-Deutschland mit hesonderer Beriicksichii - 
gu 7 ig Stiesiens. Beschrieben von Otto Weberbauer 

Heft I. mit sechs nach der Natur gezeichneten colorirten 
Tafeln. (Breslau : Kern ; London : Williams and 
Norgate.) 

'■pHE mycologist has no reason to complain that he 
JL has not ample opportunities for identifying the various 
objects which fall into his hands, if he has but patience and 
book-learning enough to enable him to avail himself of 
all the various sources of information. There arc not only 
abundant collections of dried specimens, like those of 
Rabcnliorst, Fiickel, and others, on the Continent, with 
others at home, but every day is bringing forward some 
new publication of greater or less excellence, with figures 
illustrative of obscure, or little known species, as well 
as those which are of more general occurrence. In that 
most difficult department, the Hymenomycetes, he has a 
host of excellent figures in Krombholz, more recent copies 
of which are, unfortunately, by no means equal to the 
original, while the analyses, for the most part, are unsatis¬ 
factory, and sometimes altogether deceptive. Eight 
numbers have already appeared of the leones by Fries, 
which have all the advantage of coming from the author 
himself of nearly half of the species which axe contained 
in the Epicrisis, a new edition of which is now in the 
press, including all the more recent additions, and which 
is proceeding with a rapidity which is somewhat wonder¬ 
ful, since the Prince of Mycologists is at least an octoge¬ 
narian. It would be easy to mention other important 
works still in progress both in this country and abroad, but 
amongst them not the least so is the one whose tide is 
given above, though from its nature the progress must, un¬ 
fortunately, be somewhat alow. The first part now before 
us contains figures and analyses of twenty-six species in 
six plates, with descriptive letterpress, and two parts at 
least are promised every year. 

Great care has evidently been taken in the identification, 
and it is, we think, a great merit that the author has been 
content to adopt the commonly received nomenclature, 
without carelessly sanctioning every newname which haa 
been proposed by ambitious or shortsighted observer** 
We are glad, moreover, that the measurement# are 
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in French millimetres, and not in parts of German inches, 
which require reduction. 

As the asci vary much in length, only the thickrtes 8 
is given, though, under certain circumstances, as in 
Sphserue, it is often quite as variable as the length, In 
one or two instances we should have been glad to see 
more critical remarks, as, for example, under Peziza venosa , 
where the larger figure so exactly accords with that of Fries 
inthe <f Atliga och giftiga Svampar” of Discina pertata , 
that we should have been glad to have heard whether 
there is any real distinction between the two. As we used 
to find it every spring in our younger days, it was more 
like the figure of Greville’s Pesiza reticulata , than that 
before us. Something again might have been said re¬ 
specting the resemblance of our author’s very curious 
Peziza corium, to the North American Pesiza crater item 
with which it has evidently a close affinity. There is, we 
think, no doubt that the Verpa digital if arm is of England 
is the same with that figured by Herr Wcberbauer. We 
shall be truly glad to find that this beautiful work meets 
with such success as to ensure its continuance. 

It is quite curious to observe how an interest in fungi 
has rapidly increased in this country. The late Fungus 
Show at South Kensington was so well attended that the 
Council offer for next year a very ample list of figures^ 
and as especial prizes are to be given for collections of 
novelties, or for cultivated species, the meeting will be 
one of much importance. Even in Scotland, where a 
short time since fungi were looked on as “ abominations,” 
there is a very active movement in their favour, especially 
amongst the clergy, who have made some very interesting 
additions to our Mycology, and a fungus-show is pro¬ 
jected next autumn at Aberdeen. In England, where 
some of the older students are passing away, it is a great 
pleasure to know that the subject is taken up by such 
strictly scientific observers as Mr. Plowwright, Mr. Kenny, 
and Mr. Phillips, not to mention many other names of 
great promise. M. J. Berkeley 

OUR BOOK SHELF 

Beeton's Science, Art , and Literature . A Dictionary of 
Universal Information ; comprising a complete Sum¬ 
mary of the Moral, Mathematical, Physical, and Natu¬ 
ral Sciences; a Plain Description of the Arts ; an 
Interesting Synopsis of Literary Knowledge ; with the 
' Pronunciation and Etymology of every leading term. 
Containing nineteen hundred and eighty Columns, and 
upwards of six hundred Engravings. 2 vols. (Lon¬ 
don : Ward, Lock, and Tyler. No date.) 

This book does not pretend to be, and very evidently is not, 
more than a compilation from other cyclopaedias, and from 
works on the various subject* of which it treats. So far as 
we have examined it, most of the information contained 
in It is derived from the former source, and it is 
impossible that any thoroughly trustworthy- reference- 
book can be compiled in this manner, especially if the 
compiler or compilers have no special knowledge of 
the subjects with which they deal. The work pretends to 
give only a summary of facts, but in many of the articles 
much space is wasted by comment and reflection. There 
is absolutely no article on the Spectroscope, which is 
referred to Spectrum, an article without any illustrative 
cut, occupying one-third of a column, that might have 
bm written twenty years ago. Why is there no article 
fmvfuiion t and why, under Development, is the greater 


part of the short article occupied with the 4< Vestiges of 
Creation,]* and no reference whatever made to the state of* 
the doctrine in Germany and America? Under the very 
specific heading Crannexes the general subject of Lake- 
dwellings is discussed, the writer evidently not being 
aware of the important distinction between the Crannoges 
of Ireland and the Lake-dwellings of Switzerland. A 
very poorly-executed copy of Keller’s restoration of a 
Swiss lake-dwelling is the illustration to the article 
Crannoges . We say again no work of this kind can be 
regarded as a standard reference-book unless the editor 
has at his command a band of master specialists. 
The illustrations, as a rule, are inferior, and many of 
them seem well worn ; many, moreover, are totally use¬ 
less, such as those put beside the article Drawing and 
similar articles, which seem* to be inserted simply to make 
the book take with a certain class. We think there is 
still room for a comprehensive reference dictionary con¬ 
taining information on all subjects compactly put together, 
No one at the present day, when there are such multi¬ 
tudes of special treatises in every department of human 
knowledge, would ever think of resorting to an ency¬ 
clopaedia to study a subject ; and thousands, we believe, 
would be thankful for an all-comprehcnsive reference- 
book which should present in the briefest possible space 
the leading and latest facts under each heading free of all 
comment and speculation. Such a work might be as 
comprehensive as the 44 English Cyclopaedia,” or the 
44 Encyclopaedia Britannica,” perhaps more so, and yet not 
exceed in bulk of matter the work at the head of this 
notice. All the scientific articles in such a work, however, 
and many others besides, could only be written satisfactorily 
on such a plan by men of special knowledge in each de¬ 
partment ; such men alone can judge what is of primary 
and what is of secondary importance. 

Scientific Handicraft; A Descriptive , Illustrated , and 
Priced Catalogue of Apparatus . Vol. I. Mechanics, 
Hydrostatics, Hydrodynamics, and Pneumatics. By 
J. J. Griffin. F.C.S. Bp- 186. (London, 1S73). 

Tins is a useful Catalogue of Apparatus, which contains 
an account of the method of using the principal pieces of 
apparatus which are described. There are also sugges¬ 
tions for keeping instruments in good order. It will be 
found useful by those who select apparatus for purposes 
of school teaching or public lecturing ; and Mr. Griffin 
has done good service by endeavouring to introduce as 
many new forms of apparatus, or modifications of old 
forms, from Germany and France, as he could obtain 
knowledge of. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents . Ho notice is taken of anonymous 
com mumcations. ] 

The Shrinking of the Earth and Terrestrial Magnetism 

Since writing my previous letter (vol. ix. p. 141) T have received 
a note from Mr, Darwin, who says that in his work on “Coral 
Reefs/’ he arrived at the conclusion that volcanoes are not found in 
areas of subsidence. As I have succeeded, 1 think, in eliminating 
them from areas of upheaval, it may be that they occupy the boun¬ 
dary line of the oscilfating land, and are stationed on or near the 
fissures and joints along which the earth’s crust has given way. 
At all events, I invite a careful examination of those areas which 
we know to be rising, such as the northern circumpolar region, 
Australia, &c., in the firm conviction that volcanoes will not be 
found on any of them. 

On another point I am very glad to say Mr. Darwin agrees 
with me, and I am therefore supported by his*great authority, 
■He tells me that in his work on “Volcanic Islands M he 
arrived at the conclusion that the great continents are rising, and 
the ocean beds sinking. This, 01 course, is only an hypothesis, 
and will remain so until the world has been carefully surveyed, 
but the large number of facts I have collected, and which will, 
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I hope, be shortly published, go a long way towards proving it. 
Accepting this hypothesis, the next question we have to decide 
is whether the rising of the land [is an absolute or a relative 
rising ; whether, in fact, the earth’s periphery as a whole is un¬ 
dergoing enlargement or contraction, is stretching or shrinking. 
To decide this by direct observation is nut easy; for water being our 
only measure, the same effect will be produced either by the: ink¬ 
ing of the one portion or the rising of the other, that is, of course, 
if the rising or sinking i>e general ; while if it be a local rising 
at one place, it may (as is familiarly known, and as I shall point 
out presently) be due to the lateral pressure caused by an adja¬ 
cent subsiding area. In the absence of direct experiment, we 
may be guided by analogies from other facts. These facts are of 
two kinds—astronomical and geological. 

Since the days of Laplace, the nebular hypothesis has been 
generally received by astronomers, as the one which best meets 
observed facts. This hypothesis predicates the existence of 
gravitation everywhere, and shows how, by its influence, the 
various heavenly bodies have become condensed from nebular 
matter. It predicates that this force is still active everywhere, 
and that everywhere within our observation we have a condensa¬ 
tion of matter in progress, matter condensing from a highly 
diffused condition to one of greater density. Thus each mem¬ 
ber of our own system, it is argued, is gradually and surely 
nearing the sun, and at the same time is shrinking, and the 
various planets are, in fact, in so many stages of evolution, and 
exhibit for us the various phases winch the earth has passed 
through and will pass through before it is landed in the sun. 
This is all very elementary. I quote it only to show that the 
evidence of astronomy is that the earth is contracting, that its 
periphery is diminishing in area, and that therefore it is probable 
that the subsidence ol the ocean-bed is absolute, while the 
upheaval of the land is relative only. 

Geologists argue differently and yet come to the same con¬ 
clusion. They argue that the original condiiion of the earth was 
an incandescent one, and that it has assumed its present form 
after a gradual cooling, that is a gradual contraction. In Mr. 
Gcikk’s words, recently reported in your pages, “Among the 
geologists of the present day there is a growing conviction that 
upheaval and subsidence are—concomitant phenomena, and that 
viewed broadly, they both arise from the effects of the secular 
cooling and consequent contraction of the mass of the earth.” 
The evidence of geology, then, is at one with that of astronomy 
in making the shrinking of the earth absolute and not relative 
merely. 

Now it is very clear that if the shrinking earth acquired a cer¬ 
tain amount of rigidity, such shrinking would cease to take place 
uniformly, and the crust would give way along certain weak 
lines, and that corrugations, i.e. mountain-chains, and deep pits, 
or ocean hollows, would be formed ; and not only so, bin the 
sinking of a given area would give rise naturally to a certain 
thrust upwards of a contiguous area. To quote the graphic words 
of Mr. Geikic : “ Some portions have sunk more than others. 
These having to accommodate themselves into smaller dimen¬ 
sions would undergo vast compression and exert an enormous 
pressure on the more stable tracts which bounded them, It 
could not but happen that after long intervals of strain, some por¬ 
tions of the squeezed crust would at length find relief from this 
pressure by rising to a greater or less height according to their 
extent and the amount of force from which they sought to escape.” 
From this we may conclude (what I have not seen mentioned 
elsewhere), that from the contraction of the earth alor.e we may 
deduce the result that the land areas have been gradually growing 
larger and the ocean areas smaller; that originally when the 
crust was leas rigid, its surface was almost uniformly level and 
covered with water, and that as it gradually became corrugated, 1 
the land firT appeared as an archipelago of islands which were 
gradually joined together into continents in the way Australia 
was clearly constructed, comparatively recently; or in other 
words, that the proportion of subaerial to sub-aqumous deposits 
must dimmish os we recede in geologic time, inasmuch as the 
area of sci, i.a of water-covered surface, increases. 

In this b tenement of the gradual shrinking of the earth theie is 
little that is new, and if it accounted for all the facts I should 
not have troubled you with another letter. It has been taken 
for granted hitherto, if I be not mistaken, that areas of subsi¬ 
dence and upheav.il are scattered about the world in a sporadic 
manner, with as little order and aim as plums in a pudding ; 
that the earth being in process of shrinking, areas of subsidence 
occur at any point where the earth's crustis weak; but the evi¬ 


dence which I have collected and which I hope the Geographi¬ 
cal Society will publish, goes far to show that these areas 
are not sporadic but continuous, and further, that the foci of 
upheaval arc in the circumpolar regions. That it is there where 
we meet with proofs of current and vapid upheaval almost at 
every step, and the farther we go north or south from the 
equator the more rapid does the rise seem to be, while 
iu the equatorial regions the land masses are to a great ex¬ 
tent quiescent; we cannot resist the conclusion that the earth is 
stretching itself in the direction of its shortest axis, that its 
periphery is being thrust out in the direction of the Poles. Now 
as wc have shown that the earth is absolutely shrinking and that „ 
when any local uprising occurs it is due to the lateral pressure 
caused by a subsiding area, it becomes interesting to inquire what 
kind of strain upon the earth would produce a squeezing of it 
out in the dircdlion of the Poles. I can see only one explana¬ 
tion, namely, that the strain is being applied in the way of astric- 
ture about the world’s equatorial region, that it is girdled in that 
region by some force which is tightening upon it, and this 
tightening produces a partially compensating protrusion of 
the two polar regions. I conceive that in a spheroid con¬ 
structed of partially elastic materials, the effect of such a stric¬ 
ture will cause, besides a sensible diminution of the whole 
periphery of the sphere, a lateral thrust at right angles to the 
pressure applied, and thus only can I account for it. This 
would, if l am not mistaken, have another effect, and this a very 
important one; it would induce magnetism in the earth, and that 
magnetism would have its poles in the regions of upheaval, and 
this is in fact so. The magnetic poles arc strictly, so far as our 
evidence goes, in the very foci of upheaval of the circumpolar 
regions. This correlation of terrestrial magnetism with the force 
that is causing a tension about the earth's equator, if sustained 
would surely go far to explain that crux ot physical science 
referred to by Sir William Thomson in his address to the 
British Association at Edinburgh, namely, the cause of the earth’s 
magnetism; but my letter has already outgrown reasonable limits, 
and I must ask you to allow me to continue the subject in 
another. Henry H. Ho worth 

Derby House, Eecles, Jan. 2 


Vivisection 

It has been suggested that the study of Huxley's ** Ele¬ 
mentary Physiology” is likely to make children indulge in cruelty. 
Allow me to give the experience of the father of five boys on the 
subject. 

Those old enough to be taught from that book are so; 
and have attended the professors lectures and seen some of hi* 
experiments. The impression left on their minds, from the 
reverent and touching treatment of the subject by the able pro¬ 
fessor, has led to an Improved and exalted respect for the rights 
and life of the meanest thing that crawls. 

Although these boys are now at what may be called the u pre¬ 
datory age,” the interest and respect they evince for animal 
life is mainly lo be attributed to the beautiful and refining lec¬ 
tures of the worthy and humane Huxley. 

G. W. Cooke 

London, E.C., Jan. 5 


Moraines 

Mr. Fry, writing in Nature (vol. ix. p. 103), says that * 4 a 
glacier which has retreated from its terminal mot nine is always 
the source of a stream of water, and this stream always cuts 
through the terminal moraine.” He infers from this that a lake 
cannot be formed by a moraine damming up a valley* 

1 can assure him that this is a fact which at least admits of ex¬ 
ceptions. The valley of the Kander in the Bernese Alps is, in 
its upper part at least, full of the moraines of extinct glaciers* 
now mostly overgrown with pine forest One of these dams up 
a side valley and forms the beautiful Ocaehineu Lake. The take 
is fed from the glaciers of the Biuralis Alp, and its water is conse¬ 
quently muddy. Except in most unusual floods, it has no outlet 
above ground, but the side of the dam farthest from the lake is 
one mass of springs of water as clear as the celebrated streams of 
Lauterbrunnen, wnich are evidently fed fay the water of the lake 
filtering through the dam. The dam, being a moraine, k of 
porous material ‘ Joseph John Mtwfty , ’ 

Old Forge, Dunmttrry, Dec. 24, 1873 
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Indian Snakes 

I HAVE just had the opportunity of examining the cobra 
mentioned in my letter dated 12th in&t., together^with a very 
handsome one belonging to another snake charmer. This latter 
cobra also devoured a frog in the space of a minute or two after 
it was placed in the basket, the frog croaking audibly about half 
a minute after it was swallowed, 

I append the description of these cobras for the benefit of 
those interested in such matters, 

Naja iripmtiafis,— -Specimen A.—Colour above very pale olive 
with pair of conspicuous white, black-edged spectacles. A pair 
of black ITsIiaped marks on 12th, 13th, and 14th series (trans¬ 
verse) corresponding to spectacles. Posterior edges of hood 
above, dark olive. Blackish band 17th to 21st ventral and 
corresponding scales—rest of belly mottled with dark spots, 

I>ower anterior temporal in contact with three (3) other 
temporals. 

Ventrals 182, sub-caudats 5 r, scales 23 series. 

Specimen B,—Colour above, olive brown, with numerous 
pale olive irregular transverse bands and blotches. Belly 
mottled and barred with blackish. A pair of snow-white, 
black-edged spectacles. Interstitial skin of anterior central 
portion of hood pure white, scales pale olive ; that of posterior 
portion and margins black, scales dark olive ; colour of hood 
extending across back in strong contrast to the paler hue of 
the body, 

A pair of white dark-edged spectacles beneath the hood, cor¬ 
responding to pair above, but the white portion very much 
wider. Central spots below oval, black, situated on 10th, irth, 
and 12th series of scales. 

Scales of head pale olive, anterior margins of %’ertical, supra- 
ciliary and occipital shields dark olive, forming a double band 
across the head. Posterior margins of occipitals dark olive. 
A vertical infra-orbital streak of dark olive. 

Lower anterior temporal in contact with three (3) other tem¬ 
porals, The following ventrals blackish, forming distinct bands 
17th to 31st, 24th to 30th, 35th to 38th, 48th to 51st, 61st to 
64th all inclusive. Beyond these there are dark bands but the 
ventrals composing them are not as a rule black throughout. 

Ventrals 185, sub-caudals 53, scales 23 

Sept. 17, J*73 E. IL Pringle 


The use of Terms in Cryptogamic Botany 

It seems to me that there is a very perplexing want of uni¬ 
formity in the names employed by different authors to indicate 
the reproductive organs of cryptogamic plants. 

To a private student this want of formality in the nomenclature 
of homologous organs is very bewildering ; especially when he 
happens to meet with a term which no botanical work or glossary 
within his reach explains. 

In reading the Rev. M. J, Berkeley’s “ Introductiou to 
Cryptogamic Botany,” I have come across a term which I 
cannot find used in the same sense in any botanical work I have 
consulted. 

In the division of al^ae called Khodospermerc, he savs, in 
Speaking of the fruit, “indefinite spores in distinct nuclei/’ 

In CatUthamnion corymbosum be calls the expanded wall of 
the mother cell from whose endochrome the walls have been 
produced by cell division, the nucleus. 

In some other genera, he calls the cluster of naked spore- 
thrrads the nucleus. In other genera the spore threads arising 
from a placenta, together with the conceptacles containing them 
sure called a nucleus. * 

In Wrangclliaceit it U stated that the nucleus is composed of 
pyriform spotes arising from the endochromes of the terminal 
cells of the sporevthreads. 

I had first settled in my mind that nucleus was used by Mr. 
Berkeley as a general name in this division of algae, for an 
indefinite duster of spores. 

On re-consideration it seemed to me that the terra'nucleus in 
tht division Gongyhspmnca was not applied to the clusters of 
spores, J>ut to the expanded wall of the mother-cell, 
or yiaiU of the mother-ceils, whose contents had been trans¬ 
formed into spores; and in the great division Dtsmio* 
tpermm to the spore-threads! from Whose cells the spores are 
produced. Having at length given up this supposition 
as untenable, it then occurred to me that 11 nucleus” did not 
mean the expanded walls of the mother-cells alone, or the 
dlusttoof spores alone, or the spore-threads alone j but was a 
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general term applied to the fruit consisting in some oases of 
spores and. spore-threads, in others spores, spore-threads and 
conceptacles, knd in others of the expanded walls of the mother- 
cells and their contained spores. 

When, however, I again read that in Wran^dliacea the 
nucleus is composed of radiating pyriform spores, I gave up all 
attempts at a solution satisfactory to myself. 

Can any of your readers inform me what, in this division of 
algae, is meant by the term “ nucleus,” and why it is only used in 
this division ? Did the term not occur in a book written by so 
high an authority in Cryptogamic Botany it might be passed ore? 
as a piece of affectation on the part of the writer. I). R. 


POLARISATION OF LIGHT * 

III# 

now proceed to the consideration of the colours 
produced by plates of crystal when submitted to 
the action of polarised light. A crystal very commonly 
used for this purpose is selenite or sulphate of lime, 
which is readily split and ground into fiat plates of 
almost any required thickness. If such a plate be 
placed between the polariser and analyser when 
crossed, it will be found that there are two positions at 
right angles to each other, in which, if the selenite 
be placed, the field will remain dark as before. The 
selenite is, in fact, a doubly refracting crystal, and the 
positions in question are those in which the plane of 
vibration of the ordinary ray coincides with that of the 
polariser (or analyser), and that of the extraordinary ray 
with that of the analyser (or polariser). In every other 
position of the selenite, and notably when it has turned 
through 45° from either of the positions before mentioned, 
or neutral positions as they may be called, light passes 
through, and the field becomes bright. If the thickness 
of the selenite be considerable, the field when bright will 
be colourless ; but if it be inconsiderable, say not more 
than three millimetres, the field will be brilliantly coloured 
with tints depending upon the thickness of the plate. 

Supposing however that, the selenite remaining fixed, 
the analyser be turned round, we shall find that in the 
first place the colour gradually fades as before; until 
when the analyser has been turned through 45 0 , all trace 
of colour is lost. After this, colour again begins to 
appear ; not however the original tint, but its comple¬ 
mentary ; and in fact, there is no more sure way of pro¬ 
ducing colours complementary to one another than that 
here used. A general explanation of this change of colour 
is already furmshed by our former experiments. Doubly 
refracting crystals generally, in the same way as Iceland 
spar, divide every ray, and consequently every beam of 
light which passes through them, into two, so that of 
every object seen through them, or projected through it 
on to n screen, two images are produced. These two, 
being parts of one and the same beam of light, would, if 
recomfcined, reproduce the original beam; and the same 
is, of course, the case with the two images. This may be 
rendered visible by using the double-image prism as an 
analyser, and throwing both images on the screen 
together. As the pri>m is turned round, it will be seen 
that, just as when no selenite was interposed, the images 
are alternately distinguished; but that when both are 
visible, their colours are complementary. And if the 
distance of the prism be so adjusted that the^ images 
overlap, it will be found that, when both are visible, the 
part where they overlap is always white, whatever be the 
thickness of the plate used. 

An instructive experiment may be made by interposing 
an opaque object in the path of the beam of light, so that 
its shadow may fall upon *hc part of the field common to 
the two images. The shadow will of course intercept the 
light forming each of the images, and will consequently 
appear double. Suppose that the two images are 

* Continued from p. 163. 
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coloured red and green respectively ; then one of the sha¬ 
dows will be due to the shutting off of the red light, and the 
other to that of the green. But in the first case the space 
occupied by the shadow will be still illuminated by the 
green light, and in the second by the red. In other 
words, neither of the two shadows will be black, one will 
be green, and the other red. If in any part of their 
extent the two shadows overlap, the part common to the 
two, being deprived of both red and green light, will be 
black. 

But in order to explain how it comes to pass that colour 
is produced at all, as well as to find a more strict proof 
that the colours of the two images are complementary, wc 
must have recourse to some considerations based upon 
the wave theory of light. And first as to the mode in 
which waves may be produced. 

Consider a row of balls lying originally in a hori¬ 
zontal straight line. Let the balls start one after another 
and vibrate at a uniform rate up and down. At each 
moment some will be at a higher, others at a lower level, 
at regular intervals in a wave-like arrangement; the 
higher forming the crests, the lower the hollows of the 
waves. The distance from crest to crest, or from hollow 
to hollow, is called the wave length. The distance from 
crest to hollow will consequently be half a wave-length. 
This length will be uniform so long as the vibrations are 
executed at a uniform rate. 

Each ball in turn will reach its highest point and form 
a crest; so that the crests will appear to advance from 
each ball to the next. In other words, the waves will 
advance horizontally, while the balls vibrate vertically. 

If the row of balls were originally arranged in a wave 
form, and caused to vibrate in the same way as before, 
those on the crests would vibrate wholly above, and those 
in the hollows wholly below the middle line. When the 
balls originally on the crests rise to their highest points, 
those in the hollows will fall to their lowest positions, and 
the height of the wave will consequently be doubled. 
When the balls originally at the crests fall, those in the 
hollows will rise, both to the middle line ; and the wave 
will consequently be annihilated. The first of these 
corresponds to a condition of things wherein the crests 
of the new wave motion coincide with those of tlie old, 
and the hollows with the hollows ; the second to that 
wherein the crests of the new coincide with the hollows 
of the old, and vice versd . 

Hence, when two sets of waves are coincident, the 
height of the wave or extent of vibration is doubled ; 
when one set is in advance of the other by half a wave 
length, the motion is annihilated. The latter phenomenon 
is called interference. When one set of waves is in ad¬ 
vance of the other by any other fraction of a wave-length, 
the height of the wave, or extent of vibration, is dimi¬ 
nished, but not wholly destroyed ; in other words, partial 
interference takes place. The distance whereby one set 
of waves is in advance of another is called the difference 
ofphase. 

The Wave Theory of Light consists in explaining opti¬ 
cal phenomena by vibrations and waves of the kind above 
described. And according to that theory the direction in 
which the waves move is the direction of propagation of 
the ray of light. 

The intensity of light depends upon the extent of the 
vibrations or the height of the waves; the colour upon 
the number of vibrations executed in a given interval of 
time. And since throughout any ifniform medium the 
connection of the parts and the rate of propagation may 
be considered to be uniform, it follows that the waves due 
to the slower vibrations must be longer than those due to 
the more rapid. Hence the colour of the light maybe 
regarded as depending upon the wave length. 

The substance to the vibrations of which light is sup¬ 
posed to be due, is an elastic fluid or medium pervading 
all space, and even permeating the interior of all bodies. 


A full statement of the reasons which have led philoso¬ 
phers to make this hypothesis would involve considera- 
tions derived from other sciences besides optics, and 
would be out of place here. But it may still be pointed 
out that one strong argument is furnished by the fact of 
the transmission of light from the sun and from the fixed 
stars through space, where no atmosphere or known gases 
can be conceived to exist. That the light so traversing 
I interstellar space must be transmitted by a material sub¬ 
stance, is a fundamental proposition of mechanical phllo- 
1 sophy ; and the hypothesis of the ether simply consists in 
attributing to the substance or medium the property of 
elasticity (a property possessed in a greater or less de¬ 
gree by all known bodies), without assuming anything 
else whatever as to its nature or relation to other sub¬ 
stances. 

In the illustrations of wave motions given above, the 
balls would represent successive portions or molecules of 
the ether; and the means whereby the motion of one 
molecule is transmitted to its neighbour is the elastic co¬ 
hesion attributed to the whole medium in the hypothesis 
above mentioned. 

The difference between ordinary and polarised light has 
been explained above ; and the mechanical contrivances 
devised for representing wave motion always have refer¬ 
ence only to polarised light. But as this is the subject 
with which we are here concerned, the limitation in ques¬ 
tion is not of consequence. A variety of instruments have 
been constructed for showing the effects of compounding 
vibrations or waves under different circumstances. The 
best with which I am acquainted is that by Sir Charles 
Wheatstone. 

In plane polarised light, such as is produced by tour¬ 
malin plates, by double refraction in Iceland spar, &c., 
the vibrations are rectilinear, and are executed in one 
and the same plane throughout the entire length of the 
ray. In circularly polarised light the vibrations are all 
circular, and the motion is performed in the same direc¬ 
tion. In elliptical!/ polarised light the vibrations are all 
elliptical, the ellipses are all similarly placed, and the 
motion is in the same direction for the entire ray. These 
are the only known forms of polarisation, and indeed they 
are the only forms compatible with the usual, simplest 
assumption respecting the elasticity of the ether. 

These general considerations being premised, we arc in 
a position to trace the course and condition of a ray of 
light issuing from the lamp or other source, and tra¬ 
versing first the polarising Nicol’s prism; secondly, the 
plate of doubly refracting crystal ; thirdly, the analysing 
Nicol. 

The vibrations of the ray on leaving the polariser are 
all restricted to a single plane. On entering the plate of 
doubly refracting crystal, every ray is divided into two, 
whose vibrations take place in planes perpendicular to 
one another. The angular position of these planes about 
the axis of the beam of light is dependent upon the 
angular position of the crystal plate about its centre. 
The two sets of rays traverse the crystal with different 
velocities, and therefore emerge with a difference of 
phase, The amount of this difference is proportional to 
the thickness of the plate, On entering the analyser the 
vibrations of each pair of rays are resolved into one 
plane ; and are then in a condition to exhibit the pheno¬ 
mena of interference. If the plane of vibration of the 
analyser be parallel to one of those of the plate, that ray 
will be transmitted without change ; the other will be 
suppressed. In any other position of the analyser those 
monochromatic rays (spectral components of white light 
whose difference of phase most nearly approaches to half . 
a wave-length, will be njost nearly suppressed; and those 
in which it approaches most nearly to a whole wave¬ 
length will be most completely transmitted. The amount 
of light suppressed increases very rapidly in the neigh¬ 
bourhood of the ray whose difference of phase is exactly f 
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a lulf wave-length ; so that with plates of moderate thick- 
hes« a single colour only may in general terms be con¬ 
sidered to be suppressed. This being so, the beam 
emergent from the analyser will be deprived of that 
colour, and will in fact consist of an assemblage of all 
others; or in other words will be of a tint complementary 
to that which has been extinguished. 

Next, as regards the colours of the two images, that is, 
the two which are formed either simultaneously by a 
double-image prism or successively by a Nicol in two 
positions at right angles to one another. In the first 
place it is to be remembered that the two sets of vibra¬ 
tions into which the selenite has divided the polarised 
ray are at right angles to one another; secondly, that 
one set is retarded behind the other through a certain 
absolute distance, which is the same for every ray, and 
consequently through a distance which is a different 
fraction of the wave-length for each colour ; thirdly, that 
these two are re-combined or 41 resolved v in a single 
direction in each image by the analyser. 

This being so, bend two wires in the following form :— 



and place them at right angles to one another about their 
midale line MN M N'.., so that the points M of the 
two wires coincide, and likewise N, and so on. This will 
represent the condition of the vibrations as they emerge 
from the selenite, when the plate is of such a thickness as 
to cause a retardation equal to one or to any whole num¬ 
ber of wave-lengths. Turn the wires about their middle 
line M N M' N y until they meet half way, t\c, in a 
position inclined at 45° to their original directions ; this 
will represent the vibrations as resolved by the analyser 
in one image. Turn the wires about their middle line as 
before, but in reversed directions, until they meet in a 
position at right angles to the former ; this will represent 
the vibrations as resolved by the analyser in the other 
image. On looking at the wires when so brought to¬ 
gether, it will be found that in one case the crests fall 
upon the crests and the hollows upon the hollows, so that 
the vibrations combine to increase the intensity of the 
light. In the other case the crests fall upon the hollows 
and the hollows upon the crests, so that the vibrations 
interfere and completely neutralise one another. 

The same principle would obtain if we shifted one wire 
*along the middle line so that the points M of the two 
wires no longer exactly coincide. This would represent 
the condition of the vibrations as they emerge from the 
selenite when the plate is of such a thickness as to cause 
a retardation of a fraction of a wave-length equal to the 
amount of shift. And on turning the wires as before, we 
should find that in one image the waves partially com¬ 
bine, and that in the other they partially interfere. The 
shifting of the wires would represent either the effect of 
plates of different thickness upon waves of the same 
length, *>. rays of the same colour; or that of a single 
plate on waves of different lengths, *>. on rays of diffe¬ 
rent colours* From these considerations we may conclude 
that the rays which are brightest in one image are least 
bright in the other; or, in other words, that the colours of 
the two images are complementary. 

It has been remarked that the colour produced by a 
plate of selenite depends upon the thickness of the plate. 
In fact, the retardation increases with the thickness, and 
consequently, if, for a given thickness, it amounts to a 
half wave-length of the shortest (say violet) waves, for a 
neater thickness it will amount to a half of a longer (say 
> i) warn and so on. And if, instead of a series of 
:fmm df different thicknesses, we use a wedge-shaped 


plate, the entire series of phenomena due to gradually in¬ 
creasing retardation will be produced. This is easily seen 
to consist of a series of tints due to the successive extinc¬ 
tion of each of the rays, commencing with the violet and 
ending with the red. And the tints will consequently 
have lor prevailing hues the colours of the spectrum in 
the reverse order. This series of colours will t>e followed 
by an almost colourless interval, for which the retardation 
is intermediate between a half red-wave length and three 
half violet-wave lengths. Beyond this again the series of 
colours will recur; and the same succession is repeated 
as the wedge increases in thickness. It will, however, be 
observed that the colours appear fainter each time that 
they recur, so that when the thickness reaches a certain 
amount (dependent upon the nature and retarding power 
of the crystal) all trace of colour is lost. 

It is not difficult to account for this gradual diminution 
in the intensity of the colours if, by means of a diagram, 
we examine the mode in which the waves of various 
lengths interfere with one another; but spectrum analysis 
furnishes an explanation which is perhaps more easy of 
general apprehension. If the light emerging from the 
analyser be examined by a spectroscope, it Will be found, 
in the case of a plate giving the most vivid colour, that 
the spectrum presents a dark band indicating the colour 
which has been extinguished. On using thicker and 
thicker plates the band will be found to occupy positions 
nearer and nearer to the red end of the spectrum, until 
the band finally disappears in the darkness beyond the 
least refrangible rays that are visible to the eye. If the 
analyser be turned round the band will gradually lose its 
characteristic darkness, until, when the angle of rotation 
has reached 45°, the band will have disappeared alto¬ 
gether. The spectrum is then continuous, and when re¬ 
compounded will give white light. This corresponds to 
the fact noticed before, that when the analyser is turned 
round, the colour given by a selenite plate fades and 
finally disappears when the angle of rotation amounts to 
45* If the rotation be continued a band reappears, not, 
however, in its original position, but in the part of the 
spectrum complementary to the former. 

If the thickness of the plate be further increased, two 
bands will be seen instead of one ; with a still greater 
thickness there will be three bands, and so on indefinitely. 
The total light then of which the spectrum is deprived by 
the thicker plates is taken from a greater number of its 
parts ; or in other words, the light which still remains is 
distributed more and more evenly over the spectrum, and 
consequently at each recurrence of the tints the sum total 
of it approaches more and more nearly to white light. 

The following experiment will be found very instructive. 
Take two wedges of selenite or other crystal, and having 
crossed the polariser and analyser, place the two wedges 
side by side in the field of view so as to compare the tints 
produced by the two. Then place one over the other, 
first with the thick end of the one over that of the other ; 
next with the thick end of the one over the thin end of the 
other. If the two plates are exactly similar, the combi¬ 
nation in the first instance will be equivalent to a single 
wedge whose refracting angle is double that of a single 
wedge ; and the number of bands produced will con¬ 
sequently be doubled. In the second combination the 
angles of the wedges will compensate one another, and the 
result will be equivalent to a uniform plate whose thick¬ 
ness is equal to the sum of the mean thicknesses of the 
wedges. The field will then be coloured with a uniform 
tint, viz., that due to a plate of the thickness in question* 

By making use of the principle that the colour produced 
depends upon the thickness of the plate, selcmtes have 
been cut of suitable shapes and thicknesses, so as to pro¬ 
duce coloured images of stars, flowers, butterflies, and 
other objects. 

W. Spotoiswoodb 
(To be continued) 





ON THE MOTION AND SENSATION OF 
SOUND * 

Lecture I. 

I T is needless for me to say to the ladies and gentlemen 
who honour these lectures with their presence that 
they are intended more especially for the instruction of 
hoys and girls. As in all other cases where it has fallen 
to my lot to teach others, I shall endeavour, while avoid¬ 
ing superficiality, to strip the subject of all unnecessary 
difficulty, and of all parade of learning, and to present it 
in simplicity and strength to the youthful mind. 

The title of the lectures is, The Motion and Sensation 


of Sound. Now every boy knows what I mean when 1 
speak of the sensation of sound. The impression, for 
example, of my voice at the present time upon the organ 
of hearing is the sensation of sound. But what right have 
I to speak of the motion of sound ? This point must be 
made perfectly clear at the beginning. 

For this purpose I will choose from among you a repre¬ 
sentative boy, or allow you to choose him, if you 
prefer doing so. This boy, whom you may call Isaac 
Newton, or Michael Faraday, will go with me to 
Dover Castle, make the acquaintance of the general com* 
manding there, Sir Alfred Horsford, and explain to him 
that we wish to solve an important scientific problem. 
He is sure to help us: he will lend us a gun, and an 



intelligent artilleryman ; and we will make arrangements 
with this man to fire the gun at certain times during the 
day. We set our watches together; and now, before 
quitting him, we ask the artilleryman to fire one shot. 
We are close at hand, and we observe the flash 
and listen to the sound. There is no sensible interval 
between them. When we stand close to the gun flash 
and sound occur together. 

Well, we quit the artilleryman, warning him to fire at 
the exact times agreed upon. Let us say that the first 
shot is to be fired at 12 o’clock, the second at 12.30, and 
so on every half hour. We quit our artilleryman at half¬ 


past eleven, descend from the castle to the sea-shore, 
where a small steamer is awaiting us. We steam out a 
little better than a mile from the place where we have left 
the artilleryman ; and now we pull out our watches and 
wait for 12 o’clock, Newton at length says, “ In 
exactly half-a-minute the gun ought to fire ;* and, sure 
enough, at the exact time agreed upon, we see the flash of 
the gun. But where is the sound which occurred with the 
flash when we were on shore ? We wait a little, and pre¬ 
cisely five seconds after we have seen the flash we hear 
the explosion; the sound having required this time to 
travel over & little better than a mile. 



We now steam out to twice this distance and wait for the and later the farther we go away. I think these experi- 
12.30 gun. We see the flash, but it requires ten seconds ments give us every right to speak of the 44 Motion of 
now for the sound to reach us; we treble the distance, it Sounds 

requires fifteen seconds ; we quadruple the distance, and But they also inform us how the velocity of sound has 
find the sound requires twenty seconds to reach us. And been actually determined. The most celebrated experi- 
thus, if the day .were clear, we might go quite across to ; ments on this subject have been made in France and 
the coast of France and hear the gun there. In all cases j Holland. Two stations were chosen ten or twelve miles 
we should find that the flash appeared at the precise time j apart j guns were fired at each station, and the inter**! 
agreed upon with the artilleryman, which proves that between the flash and the report was accurately measured 
tight reaches us in so short a time that our watches fail to by the observers at the other station. In this way it was 
give us any evidence that the light requires any time at found that when the air is at the temperature of freezing 
au to pass through space, while the sound reaches us later water, the velbcity of sound through it is {,090 feet a 

• * Royal Institution Christmas Lectures, 1873-4. by Professor Tyndall, ^COnd. different day* We Should find it travelling at 
d.c.l., ix v. t f.r.s. These lectures b*ve not been written out, different speeds— as the weather grows warmer the sound 
much less intended, for publication. At the request of our Reporter, Dr, * s found tO travel faster. 

Tyndall has consented to their appearance in Nature. But I ( must not let yOU gO with the ide* that light ff* 
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quires no time at all to pass through space. This great 
problem has also been solved; and We now know that 
while sound moves at the rate of 1,090 ft, a second, light 
passes over the almost incredible distance of 186,000 
miles in the same time. Hence at the distances employed 
In our observations, our watches were entirely unable to 
inform us that light required any time at all to pass 
through space. | 

But if I stopped here, your next question would be— 
What is this thing which passes through the air with a 
velocity of 1,090 ft. a second, and which, when it reaches ■ 
us, makes us hear an explosion ? We must give a 
thorough and complete answer to this question, but to do 
this we need a little preparation. Like sailors going into 
battle, we must clear our decks for action ; and here I 
must ask you to give me your patient and resolute at- ■ 
tention. 

In order to know how sound is propagated through the 
air, we must first know something regarding the air 
itself. Let us examine the air. 

First, the air has weight. It presses upon a single 
square foot of this table with the weight of nearly a ton 
(144 X 15 «* 2,160lbs.). I have here a glass cylinder j 
covered at the top with a sheet of india-rubber. The air 
presses on that surface with the weight of nearly 900 lbs. j 
But then you will ask how the india-rubber bears it. 
Why is it not pressed in ? Because air is on both sides 
of it, and the pressure on the inside Is exactly equal to 
that on the outside. But if I take away the air from the 
inside of the cylinder, you will soon see the india-rubber 
pressed down by the weight of air above it. 


20 f 


[A tube from an air-pump was then attached to a 
pipe communicating with the interior of the cylinder, 



which stood on a brass plate, to which its edges were 
ground parallel; the pump was set in action, and the 



india-rubber diaphragm at once sank down, in the end 
clinging to the sides of the glass, forming a deep vessel 
lining the inside of the cylinder.] 

When the air is let in again, you observe the rubber 
returns slowly to nearly its primitive position ; it would 
entirely, but that the india-rubber is a little over-stretched. 

We have thus seen the effect of removing the pressure 
from the inside. What would occur if we took the out¬ 
side pressure away ? The india-rubber would expand. 
Instead of trying to remove the whole of the air from this 
room, which is impossible, I will cover these two slack 
and collapsed bladders with this glass vessel, fitting 
accurately on to the plate* over which they ate suspended; 
and then draw off by the air-pump the air surrounding 
them. See how they gradually blow out ? the folds are 
now nearly abolished ; now they have become quite 
smooth. 

Why is this ? Because the air particles have the power 
of pulling one another apart, and thus take up sufficient 
OM’-iUks bladders when the external pressure is 
air in this room is pressed upon by the 


weight of the whole atmosphere. The repelling force 
which the air particles exert upon each other is called 
the elastic force of the air. 

Now we have to consider how the sound of the gun is 
propagated through air. Does the gun fire anything 
through the air ? No. We may in a rough way represent 
the particles of air by the solitaire balls arranged in a 
row close together in this groove. I take the first one 
and roll it against the second. You observe the row does 
not move, only the end oae goes away. The first delivers 
up its motion to the second, and then stops, the second 
delivers its motion to the third, the third to the fourth, and 
so on until the last, which, meeting no resistance, files off. 
In this way we may figure the motion as transmitted from 
particle to particle of the air. 

A still better idea may be derived from this model (Fig. 
1), which has been devised by the ingenuity of my 
assistant, Mr. Cottrell. 

In my hand I hold a stem (A), passing through the up¬ 
right (B), by which a shock can be sent from a ball (C) 
through a spring to another ball, thence through another 
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spring to another ball, and so on, until at last the shock 
reaches the last ball, which is projected against the 
india-rubber pad at the end (D), placed there to represent 
in a rude mechanical way the drum of the ear, I press 
the stem (A), with a sudden motion of my hand, and you 
see that though the ball (C) only moves to and fro, yet it 
sends forward a kind of pulse {/e e /), which travels 
along the line, and ultimately causes the last ball to give 
a smart stroke against the pad (D). 

If you could creep into the tube of the ear you 
would find, a little way in, a beautiful fine membrane 
called the tympanum, or tympanic membrane. The 
shock of the pulses of air falling on this membrane causes 
it to shiver ; its tremors are transmitted to the auditory 
nerves, and by them are conveyed to the brain and cause 
you to have the sensation which we call sound. 

You ought to be able now to figure the way in which 
the explosion of this pop-gun is transmitted through the 
air. I place a ramrod in the tube, there is a cork in the 
other end, and pushing the rod towards the cork, I cause 
a crowding together of the particles of ait, this they resist, 
as I can feel by the force I am compelled to exert, and at 
last their combined resistance takes effect by blowing out 
the cork at the other end with a sort of explosion. 

The suddenly expanding air communicates its motion 
to the air adjacent to it ; this again to the air farther 
off; finally the condensed pulse strikes the tympanum of 
your ears, and you hear the noise. 

I can show you the passage of a pulse through air in 
another way. We have here a tube 11 feet long, and about 
4 inches wide, its two ends are dosed by thin sheet india- 
rubber. Against the india-rubber surface at one end 
a cork gently presses (as in Fig. 2, a) } to the cork a 
slender stem is attached having a little hammer at its 
upper end (b), kept from striking the bell {c) ) against 
which it abuts by a slender wire spring {a). It now 
a pulse be sent from the other end of the tube the 
india-rubber will drive away the cork, and will drive the 
hammer against the bell. A dull push will not ring the 
bell at the farther end. The particles of air are very mobile 
and readily slip round one another,so that itrequires a sharp 
shock to generate a soundwave in the tube and make the 
bell ting outside the tube. I tap sharply with my fingers on 
the india-rubber and the sound of my tap and the blow of 
the hammer upon the bell at the other end of the tube are 
audible at one and the same time. This tube is 11 feet 
long, sound travels through air of the temperature of this 
room at about the rate of 1,100 ft. per second ; the time 
therefore taken by the sound wave in traversing this tube 
is ^} 0 th of a second, an interval of time far too minute to 
be measured by our cars. 

Air is therefore a carrier or transmitter of sound. 
Suppose we remove the air from about a sounding body, 
will it then be heard ? This experiment was made by 
Mr. Hawksbee a great many years ago (1705). A bell 
with a hammer worked by clock-work is placed under 
a glass globe. From the globe we will pump as much 
of the air as we can. At present you hear the sound 
with perfect distinctness, the pumping has at first appa¬ 
rently little effect upon the sound, but very soon it dies 
away, and now you see the hammer thumping away upon 
the bell, without producing any noise. It is doing its 
work in perfect silence. I allow the air to re-enter the 
glass globe, the tinkling sound of the bell is soon heard, 
and quickly grows up into the usual musical ring. 

We have therefore proved that when the air is removed 
we have no sound, and when the air returns the sound 
returns also. 

We will now follow the matter up a little further, Prof, 
Leslie found that when a little air was in the chamber sur¬ 
rounding the bell, and you could hear a little sound, that 
if the space from which the air had been taken was filled 
no with hydrogen, that the hydrogen quenched the sound. 
Now Prof. Stokes has shown us thaet to create a sound* 


wave in hydrogen a sharper tap is necessary than in air, 
so that the shock that produces a sound-wave in atr does 
not suffice to produce a sound-wave in hydrogen (which 
is a much lighter and less dense gas). 

My assistant, Mr. Cottrell, has devised the experiment 
I am about to show you to demonstrate this effect. 

I have a long tin tube (Fig. 2) narrower than the one 1 
used just now, but having like it a piece of india-rubber 
stretched over each open end, with a hammer and bep 
arranged against one of them, as before; at the other is 
a cork hammer fixed to a thin strip of steel, which can be 
drawn back to any given distance (measured on/graduated 
card). I have thus the means of sending a pulse along the 
tube as before and making the bell at the other end sound, 
but I now do it by a stroke of measured force. I now let 
hydrogen into the tube at the end adjacent to the striking 
cork (by the tube H), which is a little lower than the 
other end, and while the hydrogen is entering I continue to 
send pulses of measured strength along the tube ; the bell 
continues to sound for a little while, but in one minute a 
sufficient amount of air has been displaced to cause the 
bell to cease ringing. When we remove the hydrogen 
you again hear tne bell, showing that the pulse can again 
oe carried from end to end of the tube. 

Up to this point our illustrations have been audible; 
I now wish to render visible to you the action of a tube in 
preventing the dissipation of the sound. The test that 
I propose to use is a flame. I have 
behind the table a good-sized gas¬ 
holder. by which gas can be forced I 

through a steatite burner. I light it, 1 

and we have that long pointed flame I 

(Fig. 3 a\ and we shall find that that 3 * fl 

flame is very sensitive. Chirrup to ffl 

it, and see how rapidly it answers ; a fl 

great part of the length of the flame M 

is abolished instantly when the sound ||| 

wave reaches it (Fig. 3 b and c\ I \\ 

rattle money, tap two keys, and this 
flame jumps in response to each jingle 
that I make. The current of air in the 
room, owing to our care for your com¬ 
fort in the matter of fresh air, prevents 
these phenomena showing themselves 
as well as they do when the theatre is 
empty ; but they are perfectly manifest. 

No one in this room can hear my 1 

watch ticking; but if I hold it near 
the flame you can distinctly hear the 
flame give a little roar, and see it sud¬ 
denly shorten for each tick of the , 

watch. The regularity with which it 
jumps indicates the regularity with 
which my watch is ticking. , i 

And now observe the action of a 1 
tube in preventing the dissipation of 1 
sound. Using a less sensitive flame as II , 

the sound-test, I take off the India- fl 
rubber ends from our 1 i-foot tube, and I \ 1 

place the flame at the end farthest from f I 

myself. The tapping of these two keys I I 

together does not affect the flame ; but 1 I I . 

now, my distance from the flame being I I 
as great as before, l tap them opposite \jj 
the open end of the tube, and each tap 
is rendered, by means at the flame, as V 

visible to your eyes as it is audible to I 

your ears, $ I & 

Through the unconfined air this Jl il 

small bell does not affect the flame *r| 

when set ringing; but when I place 
it at the extremity of the tube the 
flame dances to each stroke. Speaking-pipes posses* 
their value solely from their preventing the dissipation of 
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"' the sound pulses; they act precisely as this tube upon the glass mirror in my hand, it is' reflected from the 
does* mirror! and the track of the beam being marked by the 

At you know, light cannot well get round a corner ; dust floating in the room, you can see the direction which 
neither can sound, though it does so more easily than it takes. This is in accordance with a well-known law, 
light This little bell acts automatically. I wind it up and namely, that the angle of incidence is equal to the angle 
start it. At a few feet distance the flame answers to each of reflection. It is perfectly plain to you that a line drawn 
stroke. Placed behind a board, the flame becomes tranquil, so as to fall at right angles upon this mirror would divide 
I again bring it out from behind the board, and the flame that large angle formed by the two beams of light into 
jumps to eacn movement of the hammer. (For this ex- two equal angles. 

periment the sensitive flame was arranged as in Fig. 4, I hope now to make visible to your eyes the reflection 
with a large glass funnel having its tubular end opposite of sound in obedience to the same law. 
the root of the flame ; the board was held about jo feet At one corner of the lecture table I place our sensitive 
distant from the mouth of the funnel) Sound there- flame (b) y at the opposite corner the padded box contain- 
fore can be shaded off in the same way that light ing the electric bell (a) with its opening directed in the 
can be. path taken a moment ago by the beam of light, and 1 will 

In this box, which is well padded, is a bell which I can hold this board {c\ when everything is ready, where I 
set ringing at pleasure. Tne only way by which the before held the glass mirror, My assistant will now set 
sound can get out is this small square opening at one the bell ringing. You observe that the flame is unin¬ 
side of it. The bell is now ringing without affecting the fluenced by it, but when I bring the board forward, the 
sensitive flame (arranged as in Fig, 4) ; but when this box shortening of the flame at each stroke of the bell, proves 
is turned round, so that its opening faces the quiet flame, that the law of the reflection of sound is the same as the 
we have it dancing and jumping as before, law of the reflection of light: the angle of incidence is 

In other respects also there is a similarity between the equal to the angle of reflection. In this case the flame is 
mode of action of sound and light, knocked down by an echo. 

When a beam from the electric lamp is allowed to fall We have thus considered the reflection of sound from a 
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plane surface ; let us now see if it behaves like light 
when reflected from plane surfaces. 

The beam of the electric lamp is now directed upon 
the concave mirror. You can see the band of light 
marked in the fine dust floating in the air ; as soon 
as it strikes the polished surface it is thrown back, but 
rite rays no longer pursue parallel paths, they are con¬ 
verged, thrown together into one spot. By holding a 
piece of tracing paper at the point where they meet, 
termed the focus, tne brilliant little star of light caused 
by their convergence is made visible. 

Substitute for the lamp a small bell, and for the tracing 
paper at the focus of the mirror our sensitive flame, ana 
the^ conditions are the same as in the previous experiment, 
sound-waves taking the place of the waves of light, You 
cannot see the track of these aerial pulses as you 
could the luminous ones, but their obedience to the 
same law of reflection is very manifest by the shortening 
of the sensitive flame as each sound wave reaches it. 
The flame when out of the focus of the mirror is un¬ 
affected ; replace it in the spot when the sound waves are 
crowded together, and it responds to each stroke. Move 
the bell so mat the sound pulses, though only having the 
Same distance to travel to the flame, no longer fall on 
the mirror; the flame remains perfectly quiet 

We may go further still. Here are a pair of mirrors, 
the curvature and size of which is the same. They are 
arranged so as to face one another. A light is placed in 
fhe fbous of ohe, that its rays which fall divergent upon 
ibe curved surface are reflected from it parallel, they 
travel to the opposite mirror, and are again converged; a 


piece of tracing paper held at the focus of the farther 
mirror shows the spot of light as before (Fig. 6). 

Sound is reflected in precisely the same way, and the 
sensitive flame when carefully manipulated can be used as 
a means of proving this fact. For these experiments it is 
essentially necessary that the flame be reduced to the 
proper pitch of sensitiveness. By reducing the pressure 
of the gas we can regulate the flame so that it will not 
respond unless strongly agitated. The flame is placed in 
the focus of the mirror («), and when the bell is rong^ not 
being in the locus of the conjugate mirror, there is no 
action, I now bring it into the focus ( b ) and the flame 
shows a very strong action. 

By other modes of experimenting it has long been ascer¬ 
tained that sound was thus reflected from plane and curved 
surfaces; but never before have these phenomena been 
made visible. Hitherto these effects have been investi¬ 
gated by the sense of hearing ; I have now been able to 
prove them by appealing to your eyes. 

(To be continued.) 


SCHOLARSHIPS AND EXAMINATIONS FOR 
NA TVRAL SCIENCE A T CAMBRIDGE , 1874 

'T'HE following is a list of the Scholarships and Exhi- 
A bitions for proficiency in Natural Science to be 
offered at the several Colleges in Cambridge during the 
present year 

Trinity College, —One or more of the value of about 
80/. per annum. The examination will commence on 
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April lo, and will be open to all undergraduates of Cam¬ 
bridge and Oxford, ana to persons under twenty who are 
not members of the Universities. Further information 
may be obtained from the Rev. E. Blore, Tutor of Trinity 
College. 

St. John’s College.— One of the value of 50/, per 
annum. The examination (in Chemistry, Physics, and 
Physiology, with Geology, Anatomy and Botany) will be in 
December, and will be open to all persons who have not 
completed a term of residence at the University, as well 
as to all who have entered and not completed one term of 
residence. Natural Science is made one of the subjects 
of the college examination of its students at the end 
of the academical year, in May; and Exhibitions mid 
Foundation Scholarships will be awarded to students who 
show an amount of knowledge equivalent to that which 
in classics or mathematics usually gains an Exhibition or 
Scholarship in the college. In short, natural science is 
on the same footing with classics and mathematics, both 
as regards teaching and rewards. 

Christ’s College. -One or more, in value from 30/. 
to 70/., according to the number and merits of the candi¬ 
dates, tenable for three-and-a-half years, and for three 
years longer by those who reside during that period at the 
college. The examination will be on March 24, and will 
be open to the undergraduates of the college, to non- 
collegiate undergraduates of Cambridge, to all under¬ 
graduates of Oxford, and to any students who arc not 
members of either University. The candidates may select 
their own subjects for examination. There are other Ex¬ 
hibitions which are distributed annually among the most 
deserving students of the college. Further information 
may be obtained of Mr. John Pede, Tutor of the College. 

Gcnville and Caius College.— One of the value 
of 60L per annum. The examination will be on March 
24, in Chemistry and Experimental Physics, Zoology, 
with Comparative Anatomy and Physiology, and Botany, 
with Vegetable Anatomy and Physiology ; it will be 
open to students who have not commenced residence in 
the University. There is no limitation as to age.— 
Scholarships of the value of 20/. each, or more if the 
candidates are unusually good, are offered, for Anatomy 
and Physiology, to members ol the College.—Gentlemen 
elected to the Tancrod Medical Studentship arc required 
to enter at this College ; these Studentships are five in 
number, and the annual value of each is 100/. Informa¬ 
tion respecting these may be obtained from Mr. B. J. L. 
Frere, 28, Lincoln’s Inn Fields, London. 

Clare College. —One of the value of 60/. per annum, 
tenable for two years at least. The examination (in 
Chemistry, Chemical Physics, Comparative Anatomy and 
Physiology, Botany with Vegetable and Animal Physio¬ 
logy, and Geology) will be on March 24, and will be open 
to students intending to begin residence in October. 

Downing College.— One or more of the value of 40/. 
per annum. The examination (in Chemistry, Compara¬ 
tive Anatomy, and Physiology) will be early in April, and 
will be open to all students not members of the Uni¬ 
versity, as well as to all undergraduates in their first 
term. 

Sidney College.— Two of the value of 40/, per annum. 
The examination (in Heat, Electricity, Chemistry, Geo- 
logy, Zoology and Physiology, Botany) will be on March 
24, and will be open to all students who intend to 
Commence residence in October. * 

Emmanuel College.— One of the value of 70/. The 
examination on March 24 will be open to students who 
have not commenced residence. 

Pembroke College.— One or more of the value of 
20/. to 60/, according to merit. The examination in June, 
in Chemistry, Physics, and other subjects, will be open to 
students under 30 years of age. 

King’s College.—O ne of the value of about 80/. per 
annum. The examination, on April 14, will be open to 


ail candidates under 20, and to undergraduates of the col¬ 
lege in their first and second year. There will be an 
examination in elementary Classics and Mathematics, In 
addition to three or more papers in Natural Science, In¬ 
cluding Physics, Chemistry, and Physiology. 

Although several subjects for examination are in each 
instance given, this is rather to afford the option of one or 
more to the candidates than to induce them to present a 
superficial knowledge of several. Indeed, it is expressly 
stated by some of the colleges that good clear knowledge 
of one or two subjects will be more esteemed than a gene¬ 
ral knowledge of several. 

Candldates,.especially those who are not members of 
the University, will, in most instances, be required to 
show a fair knowledge of Classics and Mathematics, such, 
for example, as would enable them to pass the previous 
examination. 

There is no restriction on the ground of religious deno¬ 
minations in the case of these or any of the Scholarships 
or Exhibitions in the Colleges or in the University. 

Further information may be obtained from the Tutors 
of the respective Colleges ; and the names, with certifi¬ 
cates of character, date of birth, &c,, must be sent to the 
Tutor of the College, in each case, several days before 
the examination. 

It will be observed that in several instances the time of 
the examination is the same, certain of the Colleges 
having combined together so as to hold one or two exa¬ 
minations instead of each College holding a separate 
examination. 

Some of the Colleges do not restrict themselves to the 
number of Scholarships here mentioned, but will give 
additional Scholarships if candidates of superior merit 
present themselves ; and other Colleges than those here 
mentioned, though they do not offer Scholarships, are in 
the habit of rewarding deserving students of Natural 
Science. 

It maybe added that Trinity College will give a Fellow¬ 
ship for Natural Science, once, at least, in three years : 
and that most of the Colleges are understood to be will¬ 
ing to award Fellowships for merit in Natural Science 
equivalent to that for which they are in the habit of giving 
them for Classics and Mathematics. 


ASTRONOMICAL ALMANACS* 

X.— Rcmo'hlling of the M Nautical Almanac'' and the 
“ Jakrhuch* 

EARLY all the reforms which concerned astronomy 
were realised by Encke in the Jahrbuch for 1830, 
which appeared in May 1828. The appearance of this 
volume created an enormous sensation m England. The 
contest between Young and his opponents was then at its 
height. Strengthened by the help which had come to it 
from Berlin, the Astronomical Society redoubled its com¬ 
plaints and renewed its action; but the death of Thomas 
Young (May 10, 1829) soon occurred to simplify matters. 
In order that the question might not be hastily decided, 
the Society got the Nautical Almanac provisionally en¬ 
trusted to the care of the Astronomer-Royal, J. Pond ; 
at the same time it appointed a commission of forty 
members, composed of the directors of all the observa¬ 
tories and the principal astronomers and mariners, English 
and fqrcign.f 

At last, at its annual meeting in February 1830, the 
Society awarded to Encke its gold medal for the great 
service which he had rendered to astronomy. u It would 
be superfluous,” said Sir James South, President of the 
Society, in the address which he gave On that occasion, 
for us to enlarge upon the merit of this well-known work, 
which, beyond, all rivalry, ought to be regarded as, the 
only ephemeris on a level with the requirements of 

* Continued from p, 49. , 

♦ Stiwve port In thb conunfeetas* 



8741 NATURE 


Science, as the manual and guide of practical astronomy, 
wherever it may be cultivated.” 

But if the English are impartial and generous towards 
strangers, they could not bear to be for any time inferior 
in the various services which touch upon their interests. 
The sub-comm it tee* charged with preparing the plan for 
reorganising the NauticalAlmanac , presented its report 
to the Society at the meeting: of November sg, 1830, a 
report which was adopted by the Council and immediately 
approved by the Admiralty. The results of this beneficial 
agitation were of immense value to astronomy and navi¬ 
gation, and the improvements introduced were such that, 
even from an astronomical point of view, the Nautical Al- 
manac easily surpassed the Jahrbuch , and from a mari¬ 
time stand-point it has not yet been equalled. 

First of all, it should be stated that the Commissioners 
laid down as an absolute rule, a rule which has ever since 
been scrupulously followed, that the Nautical Almanac 
ought to appear four years in advance of the year 
for which it is calculated. Moreover, the direction of the 
Nautical Almanac, while continuing under the jurisdic¬ 
tion of the Admiralty, was entrusted thenceforth to a 
single person, vhe Superintendent of the Nautical Almanac 
Office. 

The Nautical Almanac has been from that time in 
reality a special scientific institution, having its offices 
and its library established in a separate building. The 
salary of the superintendent was fixed at 500/., and the 
annual parliamentary allowance was made amply suffi¬ 
cient to permit of the employment of calculators nume¬ 
rous enough to insure the greatest possible accuracy in 
the results. The first superintendent of the Nautical 
Almanac office was Lieut. 5 . Stratford, well known for 
the part which he took in the publication of Baily's 
* ‘Zodiacal Catalogue.” 

The first volume of the new almanac, the Nautical 
Almanac and Astronomical Ephemeris for the Year 1834, 
appeared in July 1833, It embodied all the reforms 
which we have already mentioned ; it would therefore be 
useless to indicate its contents in detail. We shall con¬ 
tent ourselves with adding, that all the calculations rela¬ 
tive to the principal planets were made under the direction 
of Schumacher of Altona, and those relating to the tele¬ 
scopic planets by the celebrated Encke. Moreover, as 
it is absolutely essential that a single list of stars of the 
moon should suffice navigators of all nations, the Royal 
Society came to an understanding with Encke on this 
Subject. The stars of the moon (“ moon’s culminating 
stars ”), ceased from that time to figure in the Jahrbuch, 
and the Nautical Almanac obtained the monopoly of this 
useful publication, a monopoly which it has since pre¬ 
served. 

The tables employed were neatly the same in the 
Jahrbuch and the Nautical Almanac . For the sun 
there were the new tables of Carlim, with the corrections 
of Encke and Bessel; for the moon the tables of Ilurck- 
hardt; for Mercury. Venus, and Mars, the tables of 
Von Undenau, with the corrections of Schumacher ; for 
Jupiter, Saturn, and Uranus, the tables of Bouvart; for 
ft© satellites of Jupiter, the new tables of Dclanibrc, with 
the corrections of Jenkms and Woolhousc, 

XL The “ Connaissance des Temps ” since 1832. 

While this great work of reform and renovation was 
being carried on, the Bureau des Longitudes of France did 
Hot remain inactive. “The Bureau have recently appointed 
a commission, chosen from its own members, to examine 
some modifications which it would be expedient to intro¬ 
duce into the Connaissancc des Temps . la considering 
this object, the commission has not lost sight of the fact 
that it is dealing with a work specially designed for 
marmers, with which they have been familiar for many 


years, and of which it was, above all, definable that the 
price should not be increased.” * 

On the one side maritime necessities required that the 
Connaissancc dcs Temps should, like the Nautical Al¬ 
manac, appear four years in advance ; although for Jong 
it has been published on an average only a year and 
a half before its date, being a delay of two years and a 
half. On the other side, the ephemeris then published 
by the Connaissancc des Temps was evidently insufficient 
for French astronomers ; the following modifications were 
therefore adopted, and were completely embodied in the 
Connaissancc des Temps for 1835. 

The mean time was the only time used (although astro¬ 
nomers needed the equatorial co-ordinates of the sun for 
true noon) ; the co-ordinates expressed in time were given 
at o 15 * 01, and those in arc, o H * 1; the latitude and longi¬ 
tude of the moon were given for midnight and noon of 
each day ; to the lunar distance were added those of the 
planets Venus, Mars, Jupiter, and Saturn; lastly were 
given for every tenth day, the apparent positions of sixty- 
four fundamental stars (the Nautical Almanac gave 100). 

On the other hand, as it came to be seen that the solar 
tables of Delambre were defective, the Bureau invited 
Savary to amend them, but all he did was to remedy 
errors here and there by means of the corrections of 
Bessel. Moreover, Delambre’s tables of satellites having 
been discontinued till 1840, Damoiseau was ordered to 
continue them. But all this was so insufficient, that the 
Connaissance dcs Temps could not be more serviceable 
to astronomers. 

Thus, in 1838, the positions of the planets, which were 
given until then for every tenth day, were calculated to 
a minute of time and of arc; every third day for Mer¬ 
cury ; every sixth day for Venus and Mars ; every seventh 
day for Jupiter ; every tenth day for Saturn; every fif¬ 
teenth day for Uranus ; and the value of the radius vector 
was added to the other elements. This was very far 
behind the Nautical Almanac , which gave the positions 
for every day to 0 s 01 and o"’l, 

In 1849, the number of fundamental stars whose appa¬ 
rent positions were given was carried to 115, and the 
apparent position of a Ursae Minoris, was given for every 
day in the year. The Nautical Almanac had given those 
of a and 8 Ursa? Minoris for 1834. 

In 1854, M. Mathieu was specially appointed to the 
editorship of the Connaissancc dcs Temps, Very soon 
after he entered upon his duties he had to sustain an 
attack which recalls that already referred to between 
Young, Baiiy, and Sir James South. For some years a 
sharp controversy was maintained between M. Mathieu 
and M. Leverrier, and at length the Connaissance dcs 
Temps of 1862 published for the first time the positions 
of the moon for every hour, with the differences for 10 
minutes. “ This innovation,” the learned editor said, “is 
valuable to mariners ; it simplifies the calculations of in¬ 
terpolation, and now sailors will be able to make use of 
the ephemeris of the moon with as much ease as that of 
the sun.” The calculations of the moon are, moreover, 
made according to the tables of M, Hansen,f which the 
Nautical Almanac had employed since 1858. Lastly, in 
the same year, are given the positions of $ Ur sac Minoris 
for every day. 

In the following year the ephemeris of the planets was 
improved, and there were given for every day the helio¬ 
centric and geocentric positions at mean noon of Mercury, 
Venus, Marsj Jupiter, and Saturn ; for Uranus and Nep¬ 
tune the positions were calculated only for every fourth 
day. This was in imitation of a modification suggested 
by Mr. (now Sir G. B,) Airy to the superintendent of the 
Nautical Almanac , and applied by* hhn from 1857 
{Almanac for 1861). But, since 1839, besides the pre- 

* Advertisement of the Contutissarufi dn Temp* for 

t "Table* of the moon constructed according to the Newtonian ifcwot 
Universal Gravitation/' by P. A. Hansen, Director of the Ducal Observatory 
of Gotha. (Printed at the expense of the British Government, 1857.) 
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ceding information, the Nautical Almanac gave, first for 
every day, and from 1861 for every two days, the epheme- 
rides of all the planets for the time of their passing the 
meridian of Greenwich, information which French astro¬ 
nomers would have been happy to find in the Connaissanee 
des Temps for the meridian of Paris. Let us add, more¬ 
over, that the positions of Neptune were only given in 
the Connaissanee des Temps in 1861 (for J863), while, 
they were in the Nautical Almanac from 1857 (for 
1861). 

It was also in this same year, 1863, that the Connais- \ 
sancedes lemps gave for the first time the values of the 
constants of Bessel, intended to transform into apparent 
positions the mean positions of the stars given by the 
catalogues ; as well as the elements of the occultations, 
according to Bessel, in a form which enabled voyagers to 
calculate, for the very place where they happened to be, 
the principal circumstances of the phenomena. The 
Nautical Almanac had published all this since 1834. 

In 1864, the positions of the sun, which for many years 
were calculated with the tables of Delambre, recon¬ 
structed in part by M. Mathieu, were published accord¬ 
ing to the tables of M. Leverrier ; the same was done for 
the positions of Mercury, and in the following year for 
those of Venus and Mars. The Nautical Almanac had 
used the tables of M. Leverrier since i860 for the sun and 
Mercury (Almanac for 1864), since 1861 for Venus (Al¬ 
manac for 1865), since 1862 for Mars (Almanac for 1866). 
On the other hand, the Connaissanee des Temps for 1864 
appeared in February 1863, and consequently six months 
afar the Nautical Almanac for 1866. Finally, the Con- 
naissance des Temps for 1864 contained the rectilinear 
co-ordinates of the sun referred to the plane of the 
equator; they are found in the Nautical Almanac from 
1549. 

This collection of reforms raised considerably the value 
of the Connaissanee des Temps } which, it was unani¬ 
mously agreed, had fallen very low as compared with 
foreign ephemerides. The reform accomplished in France 
in 1864 was analogous to that of the Jahrbuch in 1829 
and of the Nautical Almanac in 1830. But even at the 
present time the Connaissanee des Temps does not con¬ 
tain any ephemeris of Ceres, of Pallas, of Juno, nor of 
Vesta, which has appeared in the Nautical Almanac and 
the Jahrbuch since 1830; nor of anv of the numerous 
small planets discovered since 1845, tor which the other 
two works publish a supplement each year. Yet for a long 
time past the continued observation of these telescopic 
planets has formed one of the most important occupations 
of most of the observatories. 

In 1870 the direction of the Connaissanee des Temps 
passed into the hands of Puiscux, who, however, kept it 
for only a very short time. His period of office, never¬ 
theless, was marked by an important improvement. He 
indicated, by a figure in the proper place, the day on 
which, in consequence of the difference of length between 
the sidereal day and the mean solar day, each star passed 
twice across the superior meridian of Paris. This was a 
sad omission ; such an indication is found in the Nautical 
Almanac for 1822. 

At present the direction of the Connaissanee des Temps 
is entrusted to M. Loewy; Mr. Hind has been superin¬ 
tendent of the Nautical Almanac Office since 1853, and 
Herr Fcerster succeeded, in 1864, the celebrated Encke in 
the direction of the Jahrbuch of Berlin. 


TELEGRAPHING EXTRAORDINARY 

A T the Telegraph Office, Washington, on Dec. j 1,1873, 
an experiment was carried out in the presence of 
Mr. Creswell, the Postmaster-General of the United 
States, the practical results of which will be of immense 
importance as regards the future of telegraphy throughout 
the world. 


On that occasion the president’s last annual message 
of *1,500 words was transmitted from Washington to 
New York, a distance of 290 miles, over a single wire in 
22$ minutes, the speed obtained being over 2,500 letters 
per minute. 

At New York the message was delivered from the auto¬ 
matic instrument printed in bold type in presence of the 
Postmaster of New York. This achievement in tele¬ 
graphy is the more remarkable as the principle involved 
is not new, but was well known in 1848. The experiments 
made at that date were practically without result. By the 
new American combination of chemistry and mechanism 
the speed is apparently almost unlimited, messages at 
the rate of 1,300 words, or 6,000 letters, a minute being 
afterwards transmitted with dually satisfactory results. 

Hitherto the speed attainable over circuits of similar 
length in this country by the Wheatstone automatic 
system, at present in use for the “ high speed ” service by 
the Postal Telegraph Department, does not exceed 200 
letters a minute. 

The new American instrument has a great advantage 
in the extreme simplicity of its construction, mechanical 
detail giving place to chemical action. One important 
result of this experiment is that it demonstrates that 
hitherto the speed of transmission of electric currents 
through a metallic conductor has been restricted from 
mechanical imperfections in the mechanism of the re¬ 
cording or receiving instrument, and that by the substi¬ 
tution of chemical decomposition for mechanical action, 
an almost unlimited speed of transmission may be 
obtained. It is to be hoped that this new transmitting 
and recording instrument may be the agent by which 
our present tariff of is. for twenty words, may be reduced 
to 6 d,, or less, for a similar message. Scientific progress, 
practically applied, is an heirloom to a nation. 


NOTES 

Mr. Henry Lonsdale is preparing a biography of John 
Dalton, the great chemist, and would be glad of any letters or 
other aid in his important work. 

At the meeting of the Paris Academy of Sciences held on 
Monday, January 5, M. Fremy was elected president for the 
ensuing year, and MM. Cbasles and Decaisne were elected to 
serve on the central committee. 

A committee, consisting of Lord Cathcart, Mr. C. White- 
head, Mr, Jabez Turner, Mr. Wakefield, Mr, Brandreth Gibbs, 
Mr. J, Bowen-Jones, Mr. W. Carruthers, F.L.S., and Mr. J. 
Algernon Clarke, appointed by the Royal Agricultural Society 
to carry into effect the suggestions of the judges of the potato 
disease essays held a meeting on Monday at Hanover Square. 
They will recommend the Council to offer three prizes of tool* 
each for disease-proof potatoes. Competitors will probably be 
required to send in one ton of each variety by the middle of 
February. Each sample will be distributed among growers in 
many different parts of England, Wales, Scotland, and Ireland; 
and the produce of potatoes which resist disease during the tot 
year’s trial will be tested for two years longer. With a view of 
encouraging the production of new varieties, handsome prizes 
are to be offered also for disease-proof sorts raised from potato 
plums to enter into competition in the spring of 1879. The 
terms and conditionswill.be decided upon at the next meeting 
of the Council. 

The Indian Museum, as it now stands, situated qn the 
highest story of the India Office, has been found to be useless 
for all the purposes for which it was intended. It bus therefore 
been resolved to erect on the plot of vacant ground in Charles* 
street, directly opposite the India Offices and facing St James’s 
Bark, a new museum and public library. To this butidingy 
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which will be very handsome tad commodious, all the Measures 
exhibited In the present museum, as well as those now stowed 
away Tor want of spacer will be removed. The public library 
and reading-room wiU form a marked feature in the new build¬ 
ing, and will be constructed more especially with a view to the 
Wants of those preparing for competition in the Indian Civil 
Service Examinations* 

A statement, drawn up by the Council of the Trades Guild 
of Learning describes at great length the objects which are con¬ 
templated by the organisation. It states that its purpose is to 
provide education for workmen (i) in the sciences underlying 
their respective industries, and (2) in various branches of higher 
education; and that it has sprung spontaneously from the work¬ 
men of this country, and its responsible direction will devolve in 
the main on them, with the support of others who can undertake 
to advise and help in their educational work. It will accept of 
no aid from the State, but will make use of the National Univer¬ 
sities as the best source of general education for the people of the 
great towns, enabling them to acquire, not only the results of 
scientific research, but the most thorough and scientific methods 
of teaching, By means of branches, which it proposes to esta¬ 
blish in the large towns, it hopes to supply what is required to 
render the work already begun by the University of Cambridge 
continuous ami permanent. It will endeavour to form local 
Boards, consisting mainly of workmen, who will be responsible 
for the preliminary formation of classes and the collection of the 
funds necessary in order to obtain University teaching. 

Dk. Smau.woop, one of the oldest meteorological observers 
in Canada, and Professor of Meteorology in McGill University, 
died on December 22. He had earned on observations for 
more than thirty years ; in the first instance at St. Martin's, and 
afterwards, under the auspices of McGill University and the 
Canadian Government, in Montreal. 

The Geological Parties of the Canadian Geological 
Survey and the Boundary Commission have now returned 
from the West, bringing much material of scientific interest. 
One of the moat important practical results appears to be 
the establishment of the existence of very large and valuable 
beds of coal and lignite in various parts of the Canadian 
territory, between Red River and the Rocky Mountains. This 
must greatly promote the settlement of these territories and 
the extension of railway communication into them. 

The .ftAVr announces that one of the most distinguished 

officers of the French navy, as well as an eminent explorer, M. 
F. Gamier, has been assassinated by the Chinese rebels of Ton- 
quin, It would appear that M. Gamier was in the month of 
November last engaged in an expedition in Tonquin, his object 
being to enforce the treaties by expelling from the country a 
Frenchman who had supplied arms to the people of Yun-nan. 
M, Gamier had captured a town and made prisoners, who arc 
now on their way to France. It is possible that he fell in a sub¬ 
sequent engagement, but the telegram distinctly states that he 
was assassinated. On this point full details are expected to arrive 
on the 18th or 20th inst. M. Gamier was only 35 years of age, 
having been bom at St Etienne on July 25, 1839, Appointed 
a midshipman in 1860, be was attached in the same year to the 
staff of Admiral Chamer, and in that capacity he made the cam¬ 
paign* of China and Cochin China. Three years later he was 
appomtedltt&poctor of Native Affairs, and soon afterwards he 
published a pamphlet in which he propounded an elaborate 
scheme for an exploring expedition into the interior of Indo- 
r Mov , with a view to the opening up of commercial communi¬ 
cations between Southern China and the French possessions. 
M. dc Chassdoup, at that time Minister of Marine, nominated a 
scientific commission to carry out this expedition, the importance 
of whichhe fully appreciated. On June 5, 1866, an expedition, 


under the command of Capt. de LagnSe, and comprising among 
other officers Lieut. Gamier, left Saigon, went up the river 
Me-Kong, explored Indo-China, and proceeded as far as Yun¬ 
nan. After the death of his chief, Lieut. Gamier assumed the 
command of the expedition, which he brought back to Saigon, 
along the Blue River. This voyage of exploration, one of the 
most important which has been accomplished in the present cen¬ 
tury, occupied two years and a few days. The death of this 
young and intrepid traveller is an irreparable loss for France and 
for the whole scientific world, 

Last Thursday, Sir Bartle Frcre, speaking at Glasgow on 
Dr. Livingstone, said that he was often asked what benefit and 
practical result he expects from Dr. Livingstone’s labours. “ I 
answer,” Sir Bartle Frere said, ‘ ‘that the geographical problems 
alone which he will have solved must exceed in importance and 
interest those of any other explorer since the days of Columbus. 
But apart from all questions of geographical science, I believe 
that the commercial, political, and moral consequences must 
prove far more important than anything of the kind which has 
been effected since the discovery of the New World,” 

The members of the Cambridge Natural Science Club con¬ 
cluded their fifth series of meetings on Saturday, December 6. 
Each member in turn brings some subject of scientific interest 
before the notice of the club, in the form of a paper or otherwise, 
and the discussions which follow have been in many cases both 
lively and prolonged. The following subjects were discussed 
during the October Term, 1873 :—‘‘Mechanics in Nature,” by 
Mr, A. F. Buxton (Trin. Coll.); “Zoological Colonies,” by 
Mr. A. J. Jukes Browne (St. John's ColL); “The Magnetism 
of Crystals,” by Mr. J, E, II. Gordon (Caius Coll.); “Some 
Transformations of Energy,” by Mr, C. T. Whitmell, B.A. 
(Trin. Coll.); “ The Neocomian Strata,” by Mr. J. J. H. Teall, 
B.A. (St. John’s Coll.); “Cone in Cone-structure in the Lower 
Silurian Rocks,” by Mr. R. D, Roberts (Clare Coll,); and a 
paper on “The Continuity of the Chalk,” read by Mr. P. II. 
Carpenter. 

In the last number of the Journal of the Scottish Meteoro¬ 
logical Society is a paper by Prof. Mohn on 44 Certain Effects of 
Currents on the Temperature of the Sea and Air,” of which the 
following are the results :—1. That the surface of the sea in 
currents in narrow sounds in summer is colder than in neigh¬ 
bouring places, where there is a wider sheet of water. 2. Thai 
an effect of the reverse kind takes place iu winter, hut in a much 
smaller degree, 3. That both effects together diminish the 
yearly range of the temperature of the surface of the sea, 4. 
That these circumstances influence the temperature of the air in 
the same direction at suchjplaces, and that hereby a part of the 
anomalous, strongly-marked oceanic character which places in 
such situations exhibit, is accounted for. Other papers in this 
number are—“ Letter on some Meteorological Questions requir¬ 
ing Investigation,” from Mr. Robert Tennent; and a valuable 
paper on “ Atmospheric Ozone and Us Sources,” by Dr. T. 
Moffat. 

Messrs. Macmillan have issued a cheap u Special Edition 
for Schools,” of Edward Cl odd's ” Childhood of the World,” in 
the style of the “Science Primers.” 

The Meteorological Committee of the Royal Society havt 
considered Mr. Meld rum's “Notes on the form of Cyclones in 
the Southern Indian Ocean, and on some of the rules given for 
avoiding their Centres,” of so much practical importance, that 
they have thought it right to print and circulate it in a separate 
form as a non-official paper. 

We can do little more than name the following books which 
have been sent usProfessor Blackie’s neat little volume “On 
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S^tf»Cttlture, Intellectual, Moral, and Physical, a Vade-mecum 
lot Young Men and Students ” (Edinburgh: Edmonston and 
Douglas), contains many old and valuable truths forcibly 
expressed, hnd is calculated, we believe, to benefit the class for 
whom it is intended.—*‘Darwinism and Design; or, Creation 
by Evolution ” (Hodder and Stoughton), is an attempt to show 
that although “Evolution is true, the Design argument remains 
unshaken ;** that indeed 94 Evolution is the method of Creation/’ 
—“From January to December ; a book for Children" (Long¬ 
mans), is a miscellany consisting of stories, poems, papers on 
natural history, Ac., arranged, for no reason that we can sec, 
voider the twelve months of the year. We fear even grown-up 
children will find the visits to Kew, the Zoological Gardens, and 
Other papers, dull ; besides, it is a great blunder to send forth I 
a book like this without a single illustration.—“The Alps of 
Arabia; Travels in Egypt, Sinai, Arabia, and the Holy Land,’* , 
by William Charles Vaughan {King and Co.), goes over well- | 
trodden ground, and tells us nothing new; though those who 
contemplate a similar journey will find the book u efuj, fresh, and 
interesting.—** The Expanse of Heaven ; a Series of Essays on 
the Wonders of the Firmament,” by R. A. Proctor, B.A, 
(King and Co.), is sufficiently described by its title. 

“Geological Sketch of the Province of Cadiz,” by J. 
McPherson, is an abstract of a similar work written by the 
author in Spanish, and is printed at Cadiz. It is a valuable 
study of the subject, and is illustrated by well-executed maps and 
sections. 

We take the following from Ocean Highways Captain 
Heaviside, R.E., of the Great Trigonometrical Survey of India, 
is completing the work of Captain Basevi by forming a base 
station for the India pendulum operations, at the Kew Observa¬ 
tory. With this object he is now engaged in swinging Captain 
Kater’s original convertible pendulum ; and a re-measurement of 
its'kngth will be undertaken probably at the Ordnance Survey 
Office at Southampton, by Colonel Clarke, the highest authority 
in England, and probably in Europe, as regards the measure¬ 
ment of standards. 

The Dublin College of Physicians, the Lancet says, has 
opened its portals to female aspirants for its degrees, a lady 
holding the M.D. of Zurich having been exempted from the first 
half of the examination for the L.K.Q.C.P. The College is also 
said to be willing to confer its midwifery diploma on all ladies 
who may, under certain regulations, apply for it. 

We have received an Italian publication by A. Manzone, on 
the fossils of Monte Titano in the republic of San Marino, their 
age and mode of origin. It is published at Florence by G. 
Barbara. 

The principal papers in the last number of Petermann’s 
idittheilungen are, a Memoir of Colonel Eemel von Sydow 
a long account, by Prof. Nordenskidid, of the Swedish 
Expedition to the North-east of Spitsbergen, from April 24 
to June 15, of last year, an account of the Exploration 
of North-west Texas, by an expedition sent out in 1872 by the 
Texas Land and Copper Association, and a summary of the 
work of the Challenger Expedition in the North Atlantic. The 
last two are illustrated by well*executed maps. 

The additions to the Zoological Society Gardens during the j 
past week include a Lioness {Felis leo) from Kattywar, presented j 
by Mr. J. Humfrey, of the Bombay Staff Corps ; three common 
Marmosets {HcpaU jacchus) from S.E. Brazil, presented by Le 
Chevalier d’Albuquerque; a Created Ground Parrakeet { Colo* 
psitta ncwt'hollandia) from Australia, presented by Vice-Admiral 
Wallis Houston; and a Drill (Cynocepkalus cucophcem) from W. 
Africa, purchased. 


SCIENTIFIC SERIALS 


The Monthly Microscopical Journal, for this month, contains 
four papers, beside* the notes, record of the progress of MIbro- 
scopical Science and the Proceedings of the Royal Microscopical 
Society.—Mr. S. J. McJntire, in Notes on so called Acarklus^ 
discusses the point whether the specimens described and named 
A. ffiusdc and A. fu/uis, by Mr. Tatera, are related to a form 
known by him as a parasite on Obis turn, and elsewhere; and 
whether it is one of the early forms of Gamasm % as 
thought by Mr. Tatem and Dojardin, though not by himself. 
—A second paper by Mr. W. H. Dallmger and Dr* J. 
Drysdale, contains further researches into the life-history of 
the Monads. The importance of prolonged study of the same 
form is insisted on, and this shows that the method of multiplica¬ 
tion is not, as generally supposed, entirely by fission, but some¬ 
times by an absorption into one of two individuals, the resulting 
mass clearing like an ovum, and giving rise, somewhat as in Ortga* 
rina f to a multitude of new inaividuaL, Sometimes more than 
two, as many as four or six, were observed to unite.—Prof. E. 
Hull describes the microscopic structure of a granitoid quart a- 
porphyry from Galway, in which “the silica has consolidated 
mto individual sub-crystalline grains before the other mine¬ 
rals, whereas in all true granites the silica has been the lagt to 
consolidate. The presence* of aqueous (?) vapour during the 
consolidation of this rock is shown by the existence of numerous 
fluid cavities, and is another feature in which it resembles true 
granites.”—Mr. G. W. Morehouse’s paper on the structure of 
the scales of Lepisma $aceharina % is reprinted from the American 
Naturalist 

Poggmdorjp's Annalen der Physik und Chemic, No. 8, 1873, 
—In this number, M. Ricss criticises four different methods for 
determining the duration of discharge of a Leyden battery; 
that of Wheatstone, with rotating mirror; that of Lucas and 
Gazin, with rotating slitted disc ; the electrical thermometer; 
and the electro-dynamometer. He shows, from experiments 
with the first two, that the light-duration of the spark consist* of 
two time-parU ; the discharge-time of the battery, and the dura¬ 
tion of the after*glow of particles of metal present in the spark* 
These two parts vary, sometimes in the same direction, some¬ 
times in opposite directions. Thus the duration of the discharge 
and the luminous duration of the discharge-spark stand in no 
fixed relation to each other.—In a paper on polarisation of elec¬ 
trode* in the voltaic arc, M. Her wig obtains results different 
from those of Grove on the same subject His final mode of 
experiment was with a ball of pure silver as one electrode, and a 
plate of copper as the other; the ball being moved from pomt 
to point over the plate. Only the silver was here pulverised 
and any repeated action on what of it passed to the plate was 
prevented. M. Her wig found that the waste of silver was not 
even remotely equivalent to the quantity of hydrogen developed 
in the voltameter.—Dr. Rink baa a paper on the velocity of 
sound, in which he raises some objections to the conclusion to 
which M. Regnault was led by experiments with the gas and 
water pipes of Paris, viz., that the velocity of sound is dependent 
on iu intensity, and that a weak wave is propagated less quickly 
than a strong one.—A lengthy article by M. Rtecke treats of the 
magnetisation of soft iron. He gives experimental determina¬ 
tions of the functions of magnetisation for different kinds 
of iron (by which is meant the induced magnetic mo¬ 
ment divided by the magnetising force).—In a note on the 
relations between capillary and electric phenomena, M. G. 
Lippraann describes a capillary electrometer and an electn>-capil- 
lary motor (with illustrations)* In the latter, two bundles ofTrne 
glass tubes, dipping in separate vessels of mercury, are moved 
up and down alternately through the changes of form the mix- 
ctuy surface undergoes from polarisation with a galvanic current; 
and this motion is converted into rotary by a system of levers,— 
M. Bergh proposes an application of solar heat a* a motor force, 
—vaporwing sulphurous acid contained in vessels 0$ the roof of 
a workshop. He would add to the solar machine,/ Nattered# 
apparatus for condensing carbonic acid; the force "tiros stored 
up might be used when solar heat was deficient—M. Leyser de- 
scribes a new form of Holtz’s machine; and among the remaining 
.subjects treated in this number are, heat relations and decom¬ 
pactions in solution of mixed salts in Water (Winckelmannh 
absorption of he*t by pulverised carbon (VleriJrdt), determina¬ 
tion of the relation o f jgo dfic heat to the velocity of.cbolh^ ^jf 



SOCIETIES AND ACADEMIES 

London * 

Royal Society, Tan. 8.—"On the Brom-Iodide*/* by Dr. 
Maxwell Simpson, F.R.S,, Professor of Chemistry, Queen’s 
C 4 ty*ge, Cork. 

" Contributions to the History of the Orcins.—No. IV. On 
the Xodo-derivatives of the Ora ns,” by Dr. John Stenhouse, 
F*R,S. 

** A Memoir on the Transformation of Elliptic Functions,** by 
Prof. Cayley, F.R.S. 

"On Electro-torsion,” by George Gore, F.R.S. 

This communication contains an account of a new phenome¬ 
non, of rods and wires of iron becoming twisted whilst under 
the influence of electric currents; and a full description of the 
condition* under which it occurs, the necessary apparatus, and 
the methods of using it 

The phenomenon of torsion thus produced is not a microscopic 
one, but may be made to exceed in some cases a twist of a quar¬ 
ter of a circle, the end of a suitable index moving through a 
Space of 80 centimetres (-^31 in.). It is always attended by 
emission of sound. 

The torsions are produced by the combined influence of heli¬ 
acal and axial electric currents, one current passing through a 
long copper-wire coil surrounding the bar or wire, and the other, 
in an axial direction, through the iron itself. The cause of them 
is the combined influence of magnetism in the ordinary longitu¬ 
dinal direction induced in the bar by the coil-current, and trans¬ 
verse magnetism induced in it by the axial one. 

The torsions are remarkably symmetrical, and are as definitely 
related in direction to electric currents as magnetism itself. The 
chief law of them is —A current flowing from a north to a south 
pole produces left* handed torsion, and a reverse one right-handed 
torsion, i.e. in the direction of an ordinary screw. Although 
each current alone will produce its own magnetic effect, sound, 
and internal molecular movement, neither alone will twist the 
bar, unless the bar ha* been previously magnetised by the other. 
Successive coil-currents alone in opposite directions will not 
produce torsion, neither will successive and opposite axial ones. 

Sign* of electro-torsion were obtained with a bar of nickel, 
but not with wires of platinum, silver, copper, lead, tin, cad¬ 
mium, zinc, magnesium, aluminium, brass, or German-silver, 
nor with a thick rod of zinc, or a cord of gutta-percha. 


Zoological Society, Jan. 6.—Dr. A. Gunther, F.R.S., 
vice-president, in the chair.—Dr. A. Leith Adams exhibited and 
made remarks on the horns of a feral race of Capra Jurats, from 
the Old Head of Kinsale. The horns were very remarkable for 
their large size and very dose resemblance to those of Capra 
mgagrus. —Mr. P. L. Sclater, F.R.S., read a synopsis on the 
specie* of the genus Synallaxis, of the family Deuarocdaptidie. 
The specimens of this difficult group in nearly all the principal 
collections of Europe and America had been examined, and the 
existence of 58 specie* ascertained, beside three of which the 
types were not accessible, and which were considered to be 
doubtful.—Mr. George Busk, F.R.S., read a paper on a new 
British Polyzoon, proposed to be called I/ippuna egertmi, after 
Sir Philip Egerton, who had discovered it growing upon the 
carapace of a specimen of Gonoplax angulatus, dredged up at 
Bcrehaven in the course of last summer.—Mr. Alfred Sanders 


toad a series of notes on die myology of Phrynosoma cormatum . 

ernmnumcation was read from Dr. J. E. Gray, F.R.S., 
'ConttdMf' a description of the Steppe-cat of Bokhara, which he 
proposed to designate Chaus taudaius.—Sit Victor Brooke, 
Bart., read a paper on Sclateris Muntjac and other species of the 
genus Cenmlus. In pointing out the distinctions which characterise 
the three existing species, Cenmhts muntjac, C. tdateri, and C. 
reevem, the author showed C. sdateri, the species of most 
northern range, to be intermediate in specific characters and 
size between the two other*. Sir Victor pointed oat an advance 
In the iMtlisation of the tarsus of Ctrvulus not hitherto ob- 
tttved.ln this genus the navicular, cuboid and second and 
third cuneiform bones were anchylo*ed together and formed one 
single bone, the first cuneiform being represented by a very small 
Wad separate bone.—A second paper by Sir Victor Brooke con¬ 
tained the description of a new species of deet from Persia, a 

S i of bom of which he had received from Major Jones, 
B.M. Consul at Tabreez in Persia, and which he proposed to 
frdl Cmms mestpdrnkHs.^Uniist H. H. Godwin Austin read a 


paper on some birds obtained by him in 1873-73 along the xpafri 
water-shed of the Brahmaputra and Irrawaddy Rivers. Of these 
ten were considered as new to Science, vis. .*—Sitta Nagemis, 
Garrulax galbanus, G. albosuperciliatis, Trochal^rron citiera* 
eeum, I virgatum, Actinvdura wet!dent, Zayaraw robigituua, 
Prittia rufula, Cis tic da munipumtsts , Mmtia subundpdata .— 
Mr. Garrod made some remarks upon the morbid symptoms pre¬ 
sented by the Indian rhinoceros that had lately died in die 
Society’s Gardens, and upon certain points in its anatomy, —Mr. 
Edwin C. Reed communicated a paper on the Chilian species Of 
the Coleopterous families CicindAida and Carabida. 


Royal Microscopical Society, Jan. 7,—Chas. Brooke, 
F.R.S., in the chair.—Mr. Chas. Stewart gave an interesting 
risumi of a Paper contributed by Dr. H, D. Schmidt of New 
Orleans on the origin and development of red blood-corpuscles 
in the human embryo, and illustrated his remarks by black-board 
diagrams enlarged from a number of most beautifully executed 
drawings which accompanied the paper.—A discussion followed, 
in which Dr, Lawson, Dr. Matthews, Mr. Stewart, and the 
president took port—A paper was also read by Mr. Alfred 
Sanders on the Zoospertns of Crustacea and other invertebrata,— 
The secretary read a paper by the Rev. W. H. Ballinger, giving 
a description of his method of preparing drawings of microsco¬ 
pical objects for class illustration, Ac,—Mr. Richards exhibited 
a new arrangement for a tank microscope for the examination of 
objects under water to a depth of eight inches; and some beauti¬ 
ful slides of diatom* Were shown under the society’s instruments 
sent up by Capt. John Perry of Liverpool, containing the follow¬ 
ing species, viz, :—Aulacodiscus formosus, A ulacodiscus margari- 
taeeus, and Atdtseus racemmus, all recent. 

Society of Biblical Archaeology Jan. 6.—Dr. Birch, F.S, A., 
president, in the chair. The following papers were read 1 — 
" The Saltier Papyrus containing the Wars of Rameses Meria- 
mun with the Knita,” translated with Annotations by Prof. 
Lushington.—This well-known text was supplemented by a 
fragment from the Raifet Collection ; it contains perhaps the 
most vivid picture of a pre.-Homeric battle extant: the king 
himself, the chief actor, frequently speaking in the first person. 
The two finest passages, the prayer of Ratncses to his father 
Amun, and the defeat of the Hittites, possessing peculiar beauty, 
in addition to the interest attaching itself to a people v$}0, 
about 1,200 h,C. were formidable enemies to the Egyptians 
themselves.—"On some illustrations of the Book of Daniel 
from the Assyrian Inscriptions,” by 11 . Fox Talbot, F.R.S. 

Manchester 

Literary and Philosophical Society, Dec. 16,1873.—"On 
the Destruction of Sound by Fog and the Inertness of a Hetero¬ 
geneous Fluid,** by Prof. Osborne Reynolds, M.A. The paper 
commences—That sound does not readily penetrate a fog is a 
matter of common observation. The bells and horns of ships 
are pot heard so far during a fog as when the air is clear. In a 
London fog the noise of the wheels is much diminished, $0 that 
they seem to be at a distance when they are really close by. On 
one occasion during the launch of the Great Eastern the fog was 
reported so dense that the workmen could neither see nor hear. 
It has also been observed that mist in air or steam renders them 
very dull as regards motion. This is observed particularly in the 
pipes and passages in a steam engine. Mr. I), K. Clark found 
in his experiments that it required from 3 to 5 times as much 
back pressure to expel misty steam from a cylinder as when the 
steam was dry. The author then proceeds to explain these phe¬ 
nomena and to show that the particles of water do not, a* it haa 
sometimes been supposed, break up the waves of sound by small 
reflections in the same way as they scatter the waves of light, but 
that the destruction of sound is due, like the dulness of motion, 
to the fact that when foggy air is accelerated or retarded the 
drops of water move through the air and expend energy lb fluid 
friction, He points out, as a well-known fact, that when foggy 
air is at rest under the action of gravity tht chops of water are 
not at rest, but descend through the air with a velocity propor¬ 
tional to the square root of their diameter*, and that consequently 
the energy destroyed in a given time is proportional to the square 
root of the diameters of the drops. He then shows that exactly 
the same is the case when the fog is subjected to a uniform ac¬ 
celeration and a somewhat similar effect when the acceleration is 
irregular or alternating. He says, This then fully explain* the 
dulness with which foggy air acquires motion. In the passages 
of a steam engine the steam is subjected to continual accelerations 
and retardation* each of which require* moreforce ha the manner 







__ / than with dry steam, and at each of which 

he particles of water moving through the *team destroy enetgy 
m creating eddies. Although not so obvious, the same is true 
in the case if sound. The effect of waves of sound traversing a 
portion of air is first to accelerate and then to retard it And if 
there are any drops of water in the air these will not take up the 
motion of the air so readily as the air itself. They will allow the 
air to move backwards and forwards past them, and so cause 
friction end diminish the effect of the wave as it proceeds, just as 
a loose caTgo will diminish the rolling of a ship. He then pro- 
ceeds to examine the relation between the size of the drop* and 
their effects, always supposing the same quantity of water to be 
present. He says—I do not know that it has ever been noticed 
Wither a fine or a coarse mist produces the most effect on sound; 
ft does not appear, however, that rain produces the same effect 
as fog, and considering rain as a coarse fog we must come to 
the conclusion that a certain decree of fineness is necessary. 
If we examine theoretically into the relation between the *ize 
of the drops and the effect they produce, always assuming 
the same quantity of water in the air, we find in the first place 
that if the air is subjected to a uniform acceleration, which acts 
for a sufficient time for the drops to acquire their maximum 
velocity through the air, the effect of the drops in a given time— 
that is to say, the energy dissipated in a given time—is propor¬ 
tional to the square root of the diameters of the drops. This 
appears from the action of gravity. A* previously stated, the 
maximum downward motion of the drop#* and hence the dis¬ 
tance they wi l have fallen in a given time and the energy 
destroyed, is proportional to the square root of their diameters. 
Hence where the acceleration acts continuously for some time, as 
would be the case in a steam-pipe, the effect will increase with 
the size of the drops. This effect may be represented by a 
parabolic curve in which distances measured rrom the vertex 
along the axis represent the size of the drops and the correspond¬ 
ing ordinates represent their effect in destroying energy. If on 
the other hand the acceleration alternates very rapidly then there 
will not be time for the drop to acquire its maximum velocity, 
and if the time be very short the drop will practically stand still, 
in which case the effect of the drops will be proportional to the 
aggregate surface which they expose. And this will increase as 
the diameter diminishes, always supposing the same quantity of 
water to be present. This latter is somewhat the condition 
when a fog is traversed by waves of sound, so tong as the drops 
are above a certain size; when, however, they are very small, 
compared with the length of the waves, there wifi be time for 
them to acquire their maximum velocity. So that starting from 
drops the size of rain, their effect will increase as their size 
diminishes, at first in the direct proportion, then more and more 
slowly until a certain minuteness is reached, after which, as the 
drops become still smaller, their effect will begin to diminish, at 
first slowly, but in an increasing ratio tending towards that of the 
square root of the diameter of the drops. This effect may be 
represented by a curve which coincides with the previously 
described parabola at the vertex, but which turns off towards the 
axis, which it finally approaches as a straight line. This com¬ 
pletes the investigation so far as I have been able to carry it The 
complete mathematical solution of the equations of motion does 
not appear to be possible, as they are of a form that has not as 
yet been integrated. However, so far it appears to me to afford 
a complete explanation of the two phenomena, and further 
to show, a fact not hitherto noticed, that for any note of 
waves of sound there is a certain size of drop with which 
a fog will produce the greatest effect. 

Edinburgh 

Botanical Society, Tan. 8.—The following communications 
were read Obituary Notice of Hr. J. Lindaay Stewart, by Dr. 
CJeghorn.—Note an a Station for Primula veris in Coldingham 
Bay, Berwickshire, by Sir Robert Christison, Bart,—Notes of a 
visit to Messrs. Dickkm and Turnbull's Nurseries, Perth, with 
remarks on arboricultural subjects, by James M*Nab, V.P.— 
Note on 4 he destruction by frost of seedling ash trees in Mr. 
Robertson's nursery ground, near Fettes College, in May 1873, 
by Alexander Buchan, M. A.—Notice of botanical excursions m 
* 873 > by Prof. Balfour.- Notes on some British fungi, by Prof. 
Dickson and Mr, John Sadler. Specimens were exhibited. 

Victoria 

* Microscopical Society, Oct 30, 1873.-Mr. W. H. Archer, 
the president, occupied the chair.—Mr. T. S. Ralph addressed 
the society relative to a fungus affecting the rye-grass, which has 
been brought before the notice .of the society. He regarded its 


botanical position ax uncertain, Wt was inclined to think It be? 
longed to a lower form of fungus than C/avaria, In a speci¬ 
men which he had prepared, jibe mycelium or network of the 
thread of the fungus would He observed penetrating the cell* of 
the rye-grass, thus robbing the cells of the materials intended 
for the nourishment of the plant These mycelial threads tra¬ 
velled through the cells, and ultimately coming to the surface of 
the leaf, produced the peculiarly reddish film which attracted the 
eye of the observer, besides the withering of the leaf Of the 
plant.—Mr. F. Barnard exhibited some foramimfera, collected 
from various ports of the colony and in Queensland, some of 
which were unnamed and new to recent observers.—The Presi¬ 
dent (Mr, Archer) brought forward living specimens of the polyp 
Tyrcha viridis , and of some freshwater polyzoa, the latter being 
apparently a new species, and allied to Freaericella, of which no 
had found species in a pool on the banks of the Yarra. 

Paris 

Academy of Sciences, Jan. 5—M, Bertrand in the chair* 
This being the first meeting of the year the members proceeded to 
electa vice-president. [See Notes.] M.de Quatrefages, the retir¬ 
ing president, then read his report, after which the Academy pro¬ 
ceeded with its usual business—the following papers were read. 
—On the conductibility of magnetic tensions, oy M. Jamin.—- 
On a new and simple form of the pro-embryo of echmoderms 
Stelleridtt {Asteriscus verruculatus)^ by M. H. de Lacaze- 
Duthiers. A mechanical interpretation of die laws of Dulong 
and Petit, andWcestyn on specific atomic heats, by M. A. J^edieu, 
This paper contained a number of mathematical data in relation 
to the recent papers of MMXoekyer, Dumas, andBerthelot.—Re¬ 
marks on the relations between specific heats and atomic weights 
in simple and compound bodies, by M. A. Pissis. The author 
states that these relations tend to show that there is no distinc¬ 
tion really existing between simple and compound bodies, but 
that on the contrary the so-callea elements behave to a certain 
extent like binary compounds.—On ammoniacal urine, its 
dangers, and the means of preventing it, by MM. Gosselin and 
Robin. M. Pasteur observed in connection with this subject, 
that it would be of great importance to ascertain if this cha¬ 
racteristic of urine is not connected with the presence of 
an organised ferment.—The perpetual secretary read a note 
from M. Poey on the connection between sun-spots, earth¬ 
quakes in the Antilles and Mexico, and volcanic eruptions 
throughout the world.—Researches on the conditions under 
which a conoid of a given curve exhibits a contact of a deter¬ 
minate order, by M. Painvin.—An answer to M. Faye's remarks 
on terrestrial waterspouts, by M. Th. Reye. M. Faye made 
some remarks in reply.—On the variable period in the closing of 
a voltaic circuit, by M. A. Cazin. This was an answer to M, 
Blaserna’s remarks.—On the conditions necessary for the forma¬ 
tion of octahedral borax, by M. dc Gemez.—On the geological 
conditions of the islands adjacent to the African shore from 
Morocco to Tunis.—On a Marine Carboniferous flora discovered 
in the neighbourhood of VArdoisslere in the valley of Lichon 
(Forez).—On the geographical distribution of the ferns of New 
Caledonia, by M. Eng. Fournier.—On the pluvial law of the torrid 
zone, in the basin of the Atlantic Ocean, by M. V. Raulin. 
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SCIENCE AND INDUSTRY 


„V ; p 

ITS England rapidly losing that commercial and nmnu- 
X factoring supremacy which she has held before all 
the world for generations past ? Is she going the way of 
Venice, of Florence, of Holland? If so, if it because 
she feels blindly secure that “ what hath been, will be,” 
neglecting the means on which success in commerce and 
manufactures in these days depends—means which are 
being so industriously used by rival nations, that they are 
rapidly shooting ahead of England on England's own 
ground ? 

Such would seem to be the drift of the utterances 
which have come from three different quarters during 
the past week. In Lord Derby's address at the inaugura¬ 
tion of the Society for the Promotion of Scientific 
Industry ; in the correspondence in the Times of the past 
few days; and in the statements of the Society of Arts’ depu¬ 
tation last Saturday to the Lord Chancellor with respect 
to the Patent Museum, it is more or less distinctly hinted 
that the industries of England are perishing from lack of 
knowledge. Other countries, but especially Germany, we 
are told, are distancing us> and we fear the proofs of the 
statement are too convincing to be resisted. To all 
appearance, Germany is destined to step into the honour¬ 
able position as an industrial nation, which all the world 
haft hitherto acknowledged as belonging to England. In 
short, in Commerce as in Science we are losing ground. 

One correspondent in Monday’s Times tells us that in 
the East “ the Germans are carrying everything before 
them ; " u by their energy and enterprise they have gone 
ahead of their easy-going English neighbours . . . what¬ 
ever be the causes, there can be no question that they 
are outstripping us in the race for commercial prosperity in 
the East.” This is in confirmation of what a corre¬ 
spondent in a previous number of the Times had stated 
from observation as to the rapid ascendency of the 
Germans in commerce. Another correspondent, an 
; “ Ex-president of the Liverpool Chamber of Commerce," 
states in Monday's Times, without hesitation, that young 
Germans make the best business men. Dr. Lunge, in his 
recent address to the Newcastle-on-Tyne Chemical Society 
{see Nature, vol ix, p. U3), states that in the matter of 
the applications of chemistry, “ foreign countries are 
taking the wind out of our sails very fast in that line, and 
that their rate of progress and the means of attaining 
it are wy rtwch superior to ours," because a better career 
isopen to chemists there than with us. Lord Derby says 
that if we don't take care we shall find ourselves in the 
position of a man who succeeds to a ready-made business, 

; mid who “ does not get up as early nor work as hard as 
his father, who had to make it.?- Perhaps, had Lord 
that he thought, he would have put the 

What are the causes which have led to this state of 
How is it especially that Germany is getting so 
; rapidly ahead of us? AH who have inquired into the 
question, Attribute it to the difference between the 
.education. In' England and In Germany, and 
, tfa'jgmfa appreciation of Science in the former country. 
tzl 


The mere fact of the establishment of the Society for the 
Promotion of Scientific Industry, shows tha%jjhe eminent 
men who compose it feel that energetic measures should 
at once be taken to enlighten the multitudes On whom 
the success of our industries depend. Lord Derby, in his 
speech at Manchester, said 

“ If we mean to keep our old position as the industrial 
leaders of the world we must throw away no chance, and 
leave no stone unturned. No doubt, in applied science, 
whatever discoveries are made or inventions brought into 
use by one country will soon extend to all. Still there is 
an obvious advantage in getting the lead; and that ad¬ 
vantage we ought, ifpassible, to secure,. . . We are shut 
up therefore to one or two conclusions—'either we must 
acknowledge ourselves beaten, or we must contrive to 
make every day's labour of a man more productive than 
it has been hitherto by the more general, or by the more 
skilful use of mechanical and chemical science. 

He then goes on to state that « 

“Now it is the belief of the promoters of this new 
society that a giekt deal may be done for technical 
training without interfering with that training of the 
workshop which is, in one sense, the best of afl. They 
believe, moreover, that there are innumerable investiga¬ 
tions of an experimental kind, having for their object the 
perfecting of industrial processes, which being every¬ 
body's business are nobody's business, which would m 
their results enormously benefit the trade or industry 
which they concern, but which individuals are slow to 
undertake, because they do not bring any certain return 
of profit to the person who spends time and labour upon 
them," 

Hitherto the vast majority of those connected with our 
industries have done their work by mere rule-of-thumb, 
without anything like a scientific knowledge of the mate¬ 
rial or the machinery on which they are employed. This 
will no longer do ; herein lies our weak point; in this 
direction it is that the Germans are rapidly excelling us. 
The secret of the growing success of the Germans in 
commercial and manufacturing industries lies not only 
in their thoroughly organised and scientific system of 
education, in their “Realschule" and their technical 
training-schools, but in the general interest taken in the 
advancement of knowledge, the development of new 
methods. In the Realschule the young German gets a 
thorough liberal and scientific education, not a mere rule- 
of-thumb technical training. The literary training is at 
least as good as that which can be obtained at our best 
public schools, yri*h the advantage of a thorough instruc¬ 
tion in the principles and facts of physical science, with¬ 
out any narrow views as to*their future practical appli¬ 
cation* “ The consequence is," says a German writing to 
Monday's Times , 

“That the f Realschule' trains thorough gentlemen 
who in future life are able to make themselves useful at 
bankers, merchants, and manufacturers. Many of my 
friends have acquired such positions ; several of them 
are well-known inventors and chiefs of enormous trading 
and manufacturing concerns. This system of education 
produces a class of men who take a warm interest hi all 
practical matters, and find as much pleasure and amuse* 
ment in the invention and rivalry of machinery, or the 
production and quality of merchandise, US the young men 
in England find in horses and billiards. Go among a par¬ 
cel of young Gormans of that dass, and. though you and 
them ready for hll amusements of yoiith, you will at ton 
same time perceive that they, can talk of a greashiamy 




utefal things in a spirit of enlightenment which has 
nothing mean in it, hut displays a fitness for cosmopo¬ 
litan life of which we see the practical results. Besides 
the * Realschule/ there ixt throughout Germany a num¬ 
ber of* high schools of commerce/ where young men 
enter to leam office-work and technicalities.” 

This German hits the right nail on the head, when he 
says that— 

** The English Government would do well to establish 
such schools upon some definite plan as to unity of teach¬ 
ing. Young Englishmen are quite as well disposed as 
Germans ; m many matters their character is even more 
Stable, but you must give them the opportunity of learning 
what the Germans do. Proprietary schools will never 
succeed in this ; and no breach of the liberty of the sub¬ 
ject would be committed if your Government were intelli¬ 
gent and far-seeing enough to recognise the need of such 
a system of schools, supernatant on the elementary edu¬ 
cation.” 

As another Times correspondent says, the maintenance 
of our commercial prosperity is pretty much a school¬ 
masters’ question. No “association for the promotion 
of scientific industry” will ever be able to remedy 
our shortcomings in this respect unless there be a 
career for men of Science, in which case it will 
be studied, and unless Science be properly taught. 
Unless this country is to be entirely outstripped by 
other nations in the very direction in which we have 
hitherto prided ourselves as being supreme, Govern¬ 
ment must take the matter up and see that there is 
put within the reach of all who are in any way to 
carry on our industries the means of making them¬ 
selves thoroughly acquainted with the sciences and 
scientific principles upon which these industries rest. 
Let us also, like the Germans, have well-organised Rcal- 
schule and technical training-schools ; and for this pur¬ 
pose let Government take the advice of the deputation 
which waited on the Lord Chancellor last Saturday, and 
make haste to appoint a responsible Minister of Educa¬ 
tion, whose duty it will be to see that our educational 
machinery in all departments, both in extent and in effi¬ 
ciency, is kept up to the wants of the age. The establish¬ 
ment of mere technical schools is not sufficient; these 
will be of but little avail unless those who wish to take 
advantage of them have had a previous thorough training 
In the scientific principles on which the arts are founded. 
Thanks to Mr. Cole’s wise foresight, there are now tens of 


who are to qaiyjr on our industries. If this were done, 
and if local museums were established in suitable cehtfces 
throughout the country, and if Government take steps to 
put within the reach of all a thorough general scientific 1 
education, and do besides, what no “ society for pro¬ 
moting scientific industry” can do, provide means 
for carrying on unremuncrativc scientific research,. 
England will soon regain her industrial supremacy, or at 
least be placed beyond any danger of being outrivalled. 


MILT'S ‘LNATURALIST IN NICARAGUA w 

The Naturalist in Nicaragua; a Narrative of a Resi¬ 
dence at the Gold Mine of Chontales ; Journeys in 
the Savannahs and Forests; with Observations on 
Animals and Plants in reference to the Theory of 
Evolution of Living Forms, By Thomas Belt, F.G.S., 
Author of “Mineral Veins,” “The Glacial Period in 
North America,” &c. With Maps and Illustrations. 
(London : Murray, 1874.) 

M R. BELT is a close, an accurate, and an intelligent 
observer, lie possesses the valuable faculty of 
wonder at whatever is new, or strange, or beautiful in 
nature ; and the equally valuable habit of seeking a 
reason for all that he sees. Having found or imagined 
one, he goes on to make fresh observations and seeks out 
new facts, to see how they accord with his supposed cause 
of the phenomena. He is a man of wide experience; 
having travelled much in North and South Amen 1 - nd 
in Australia, as well as in many parts of Europe—and 
always with his eyes open—before visiting Nicaragua. 
He is a geologist and an engineer, and knows how to 
overcome obstacles whether caused by the perversity of 
man or the forces of nature. 

The book we are noticing has, therefore, a value and a 
charm quite independent of the particular district it 
describes. As a mere work of travel it is of little interest, 
The country and the people of Nicaragua are too much 
like other parts of Spanish tropical America, with their 
dull, lazy, sensual inhabitants, to possess any novelty. 
There is little that dm be called adventure, and still less 
of geographical discovery; and the weakest and least 
interesting parts of the volume are the detailed descrip* 
tions of the daily route in the various journeys across the 


thousands of our artisans who have had such a training, 
No better instance could be afforded of the evil con¬ 
sequences which arise from the want of a responsible 
Minister of Education, than the disgraceful condition of 
the Patent Museum. In a dark rusty iron shed at South 
Kensington are huddled together so as to be practically 
inaccessible for purposes of study, the paltry collection 
which represents the genius of that nation which has 
been foremost in mechanical invention. Let us hope 
that the object of the Society of Arts' deputation will be 
granted, and that no time will be lost in arranging in a 
suitable building everything necessary for the compre¬ 
hension of Science applied to our various industries, in 
sttch a manner that anyone who wishes may study his¬ 
torically all the improvements that have been made in 
any department; and that, as in the French * Conserva¬ 
toire dee Arts et Metiers,” lectureships will be established, 
^kuefiumidiing a most efficient means for training the mm 


country. We have here and there good illustrations of 
Spanish American character, as when staying for the 
night at a ruinous farm-house, the proprietor, Don 
Filisberto, informed him that he was busy building a new 
residence. On asking to see it, u He took me outside and 
showed me four old posts used for tying the cows to, 
which had evidently been in the ground for many years. 
i There/ he said, ‘arc^he corner posts, and I shall roof 
it with tiles,’ He was quite grave, but I could not help 
smiling at his faith. I have no doubt that, as long as bo 
lives, he will lounge about afl day, and in the evening,, 
when his wife and children are milking the cows, wiU 
come out, smoke his cigarette, leaning against the door¬ 
post of his patched and propped up dwelling, and con¬ 
template the four old posts with a proud footing of satis¬ 
faction that he is building a new house. Such a plctttro 
is typical of Nicaragua* 

Mr. Belt has done perhaps mptt _ tlttun. 




support the theory originate&^idr. Bates of 
the purpose and cause of what is termed " mimicry ” in 
the animal world, since it was he who first directly ob¬ 
served insectivorous birds reject the Heliconii and allies 
as food. In Nicaragua he found that a tame monkey, 
which was extremely fond of insects, and would greedily 
munch up any beetle or butterfly given to him, would 
never eat the Heliconii, He would sometimes smell them, 
but invariably rolled them up in his hand and dropped 
them quietly after a few moments. One large spider used 
to drop them out of its web when put into it, but 
another spider seemed to like them, showing that the 
smell and taste is not universally, although very 
generally, displeasing to their enemies. The Lam- 
pyridee, among beetles, which are almost as frequently 
mimicked as the Iieliconid^, were rejected by monkeys 
and fowls, as they are known to be rejected by insecti¬ 
vorous birds. Among the new cases of mimicry observed 
by our author was a longicorn beetle, which most decep¬ 
tively resembled a hairy caterpillar—a kind which it is 
well known are never eaten by insectivorous birds. More 
remarkable is the account of the behaviour of a green 
leaf-like locust among insect-eating ants. “ This insect 
stood immovably amongst a host of ants, many of which 
ran over its legs without ever discovering that there was 
food within their reach. So fixed was its instinctive know¬ 
ledge that its safety depended on its immovability, 
that it allowed me to pick it up and replace it 
among the ants, without making a single effort to 
escape. This species closely resembles a green leaf, and 
the other senses, which in the Ecitons appear to be 
more acute than that of sight, must have been completely 
deceived. It might easily have escaped from the ants 
by using its wings, but it would only have fallen into as 
great a danger, for the numerous birds that accompany 
the army of ants are always on the look-out for any insect 
that may fly up, and the heavy locusts, grasshopers, and 
cockroaches have no chance of escape.” 

The view that conspicuously coloured creatures, and 
those that seem to court observation, have some special 
protection, and that the gay colouring is a warning signal 
to their enemies not to touch them, was first applied by 
myself to explain the brilliant colours of many cater¬ 
pillars. It is now, however, found to have a very wide 
application, and Mr. Belt is so convinced of its truth that 
he is able successfully to predict the behaviour of other 
animals towards an unusually conspicuous species. Most 
frogs are of more or less protective tints—green or brown 
according as they live among foliage or on the ground. 
They feed only at night, and they are all preyed upon by 
snakes and birds. One [species, however, found by Mr. 
Belt, was of a bright red and blue colour, and hopped 
about in the day-time without any attempt at conceal¬ 
ment. He was at once convinced, theoretically, that rids 
frog must be uneatable. He accordingly took it home, 
but neither fowls nor ducks would touch it. At length 
one young duck was induced to pick it up. but instead of 
swallowing it, instantly threw it out of its mouth, and 
Went about jerking its head as if trying to throw off some 
unpleasant taste. The skunk, whose offensive secretion 
ifl univemily dreaded, is a similar instance among 
Its white tail laid back ob its black body 
verv fionsoicuous in the dusk, when 'll roams 


about, <0 that carnivora may not foistafce it for other 
night-roaming animals. When we consider that such 
cases as these are probably very numerous, * that instances 
of clearly protective colouring’are still-more so; that both 
these kinds of colouring may vary almost infinitely, and 
that there is certainly some unknown influence which 
tends to produce certain colours in certain localities; and 
when we further consider that all these causes have been 
in a continual state of change with changing conditions 
of existence, organic and inorganic, and have acted and 
combined with each other in (countless ways for untold 
generations, we have some ground for concluding that 
colour in nature may have been produced with less as¬ 
sistance from sexual selection than Mr. Darwin thinks is 
due to that undoubtedly powerful agent. 

A very full and interesting account is given of the leaf¬ 
cutting ants (CEcodoma sp.), and though these have been 
so often described, our author has much that is new to 
tell about them. In his mining operations he cut through 
some of their subterranean galleries, and from his exami¬ 
nation of these he arrives at the conclusion that the ants 
do not feed on the leaves which they gather in such enor¬ 
mous quantities, but that they use them to form beds for the 
growth of a minute fungus on which they and their young 
live. These ants are so destructive to certain plants by 
entirely destroying their foliage, that many species cannot 
be cultivated without constant care and protection. It 
becomes an interesting point, therefore, to determine by 
what means many of the less vigorous or less abundant 
species are preserved. It has long been known that there 
is a very close connection between certain trees and ants. 
Many Mela stomas have a kind of pouch at the base of 
each leaf, which serves as a habitation for small ants. 
These have been described by Mr. Spruce, as well as 
others on the leaves of species of Chrysobalancae and 
Rubiacem, &c., in a paper read before the Linmean 
Society but not yet published; and he arrived at the 
conclusion that these structures had become hereditary 
through the adaptation of the plant to the constant para¬ 
sitism of the insect, although he did not consider that the 
ants were of any actual service to the plant. Mr. Belt 
figures the leaf of a Melastoma possessing these pouches 
as well as a curious thorny Acacia, the thorns of which 
are very large and hollow, and are tenanted by ants* In 
this case the constant attendance of the ants is secured 
by a provision of food in the shape of little stalked fruit* 
like glands on the leaves, which the ant feeds on. The 
hollow stems of the Cecropias are also infested by ants, 
and they always abound on Passion-flowers, feeding on 
the honey glands of the flower. Now Mr. Bek believes, 
and apparently with good reason, that in all these cases 
the ants are protectors of the plant against herbivorous 
insects, such as caterpillars, cockroaches, earwigs, 
but especially against the leaf-cutting ants ; and that on 
account of this service the plants have in many cases 
become specially modified so as to supply food or shelter 
to the ants which are so useful to them. It is a suggestive 
fact that introduced trees and shrubs are more subject to 
the attacks of the leaf-cutting ants than native specie* 
They do not possess either the disagreeable juices or the; 
insect protectors that the latter have in the course of 
ages acquired* We have here a* altogether new vfot of 
the of nlants and insects, which may. in 





*Qtme cases, help botanists to account for the presence of 
the many curious and apparently useless glands and 
appendages plants often possess. 

Among other natural history information in this work, 
we find some excellent observations on reasoning power 
in insects, a good description of the habits of a monkey, 
and some judicious remarks on the mode of action of 



Fig* x,— Leaf of Mclastoma. 


natural selection; although the idea that the hairless 
breed of dogs has been produced because hair favours 
the increase of ptdiculi and other parasites, is hardly one 
that will be accepted, seeing that hairless forms, of carni¬ 
vora at all events, are quite unknown in a state of nature. 
On the subject of the fertilisation of flowers by insects 
Mr, Belt remarks, that besides the special adaptations for 



Fio. a,—Flower of Marcgravia nepemthoides. 


fertilisation by certain insects, there are often other adap¬ 
tations for the express purpose of preventing useless 
insects from robbing the flowers of the attractive nectar, 
and he illustrates this by a description of our common fox¬ 
glove. He also furnishes, what I believe are new and very 
curious Oases Of fertilisation by birds. In the Marcqravia 
(Fig, a) there is a group of pitchers below 


the flowers, containing a sweet liquid which attracts in¬ 
sects; and numerous insectivorous birds come to feed 
upon these insects, and in doing so necessarily brush oft 
the pollen and convey it to other flowers. In a species 
of Erythrina having a sword-shaped flower which Will 
only admit very minute insects to the nectary, two species 
of long-billed humming birds probe the flowers in search 
: after the insects, and in doing so get the pollen on their 
j heads and carry it to other flowers. In this case the 
nectar is protected by a thick fleshy calyx, which effectu¬ 
ally prevents bees and wasps from breaking in and steal¬ 
ing the attractive liquid. 

As a geologist our author contributes some important 
facts on the great question of an intcrtropical glacial 
period. He found at from 2,000 to 3,000 feet above the 
sea, an extensive formation of boulder clay, full of great 
angular blocks, which he has not the slightest hesitation 
in pronouncing to be of glacial origin. He decides that 
this formation must be due to land glaciers and not to 
icebergs, because the latter would imply a depression of 
the country fully 3,000 feet, which would have produced a 
wide channel connecting the Atlantic and Pacific, and 
have caused more intermingling of the faunas of the 
two oceans than actually exists. It may, however, be 
argued, on the other hand, that if there has been no 
recent communication between the two oceans, then 
scarcely a single species of fish or mollusc should 
be common to the two. Yet no less than 48 
species of fishes are absolutely identical; and as to the 
molluscs, Mr. P. P. Carpenter says that, besides those 
undoubtedly identical (about 40), more than 30 others 
may be identical, and that 40 more, although distinct, 
are very close representative species. We have, there¬ 
fore, over 100 species of molluscs so nearly identical in 
the two oceans, that we cannot suppose their separation 
to date longer back than the Pliocene period. It may be 
fairly argued that this amount of community proves 
a connection between the oceans at a recent date, 
and that the number of species in common is quite 
as great as we can expect, when we consider—firstly, 
that migration into m already fully stocked area is 
by no means so easy and rapid a process as was 
once supposed; and secondly, that the presence 
of icebergs depositing their loads of clay and gravel in 
the straits themselves would, perhaps, destroy most forms 
of marine life, or drive them away to some distance. 
Mr. Belt further advocates, what seems a very untenable 
theory, that the glacial period of the northern and 
southern hemispheres was at its greatest severity at the 
same time, and that the glacial deposits of Central Ame¬ 
rica and Brasil are synchronous. To get ever the enor¬ 
mous difficulty as to what became of the exclusively 
tropical forms of insect and bird life that abound in such 
overpowering luxuriance in tropical America, he has re¬ 
course to the increased area of low land caused by the 
lowering of the ocean owing to the vast amount of water 
abstracted in the form of ice. But Mr. Andrew Murray's 
map of the 100 fathoms line of soundings shows that the 
tropical part of South America would not be materially 
increased in area by a depression of 600 ft., and another 
600 ft would add proportionately less. Besides, if astro¬ 
nomical causes have produced glacial epochs, it is certain 
that they would occur alternately in cach hemisphere; 
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and this would enable us far better to understand how the 
tropical forme of life continued to flourish by migrating 
north or south away from* the colder pole. The subject 
Of glacial periods is rendered vastly more difficult by the 
discovery of signs of glaciation so far within the tropics? 
*»nd all facts proving such glaciation are of the greatest im¬ 
portance* It seems most probable that the solution of 
the problem will be only possible by admitting a succes¬ 
sion of glacial periods of unequal intensity ; so that while 
in the tropics we have the traces of one of the more an¬ 
cient and intense period of cold, in the more northern 
regions we see the results of successive glaciations and 
intervening denudations. 

Much more satisfactory as well as more original, is Mr, 
Belt's theory of the cause of whirlwinds and cyclones. 
He well remarks that there is a complete gradation, from 
the little eddy which whirls up the dry leaves, through the 
moderate whirlwind, up to the most destructive hurricane ; 
and that a great philosophical mistake has been com¬ 
mitted in forming theories to explain the larger pheno¬ 
mena without ever having studied the smaller* The few 
pages devoted to this subject are well worth reading, and 
would alone stamp the author as an acute observer in 
physics as well as in natural history. He gives good 
reasons why all the received theories of the cause of 
cyclones are incorrect, and substitutes one founded on ob¬ 
servation of the smaller and more easily observed pheno¬ 
mena which is very ingenious, and which appears to have 
received the provisional approval of the Astronomer 
Royal, but which would occupy too much space to give 
an account of here. 

We have now sufficiently shown that most of the readers 
of Nature will find matter of interest in this volume ; 
and we sincerely trust that the author may soon find him¬ 
self in a position to work more systematically at some of 
those branches of science which he has here touched 
upon. So clear-sighted and intelligent a student will pro¬ 
bably make important discoveries. 

Alfred R. Wallace 


PETTIGREW'S ANIMAL LOCOMOTION 
Animal Locomotionj or, Walking, Swimming, and Fly¬ 
ing , By J. Bell Pettigrew, M.D., F.R.S. (London; 
Henry S. King and Co., 1873) 

RGGRESSION on land, in water, and in air, are 
phenomena so intimately connected with everyday 
life, that all of a thoughtful and observant turn of mind 
cannot help becoming acquainted, unassisted, with most 
of the details and much of the principle of their produc¬ 
tion. Many will therefore open a new work on the sub¬ 
ject with a wish to have explained to them some of the 
more difficult and obscure problems connected with it, 
which are too intricate or uncommon to be within the 
limits of ordinary powers of observation; and to have 
the fundamental principles on which the subject is based, 
fully expounded* With such a feeling we took up the 
book under consideration, especially as Dr. Pettigrew’s 
name has been always held up as that of the British ex¬ 
ponent of the phenomena of flight, and the combatant of 
the trench school, imagine our disappointment on find¬ 
ing that, instead of the work being by the, hand of a 
ifa aether is deficient in the knowledge of the 


first principles of physics, and of the undoubted me aning 
of some of the most simple terms employed in the sci¬ 
ence ; his argument, if it may be so called, being but 
little more than a long series of vague and fanciful ana¬ 
logies, incorrectly stated physical facts, and untenable 
theories. 

In the introduction, and more minutely in a special ckhp- 
ter, the subject of aeronautics is discussed, and the false 
hope perpetuated that it is quite within the range of human 
possibility to construct a flying machine, capable of sus¬ 
tained suspension; for we are told that “ in order to 
construct a successful flying machine . . . aU that is 
required is to distinguish the properties, form, extent, 
and manner of application of the several flying surfaces ; ’’ 
no mention being made of the true difficulty of the 
problem, which is, that it is at present impossible to 
obtain from any form of fuel, a sufficient percentage of 
the potentiality which it possesses for doing work, to 
work an engine sufficiently compact and light for the 
wings which it has to drive. In the chapter on progres¬ 
sion through the air, one of the paragraphs commences 
with the astonishing title, “Weight, Momentum, and 
Power, to a certain extent synonymous in flight/’ which 
follows an equally extraordinary and off-repeated state¬ 
ment that “ weight, when acting upon wings, or what is 
the same thing, upon elastic twisted inclined planes, must 
be regarded as an independent moving power." After 
such indications of imperfect knowledge, nothing in the 
way of mechanical theories could cause surprise, and we 
are therefore not astonished to find it laid down as the 
fundamental principle of flight, that the up-stroke of the 
wing aids in propulsion, and that in the down-stroke the 
inferior surface of the wing is directed dowtiwards and 
forwards , “ I repeat downwards and forwards; for a 
careful examination of the relations of the wing in the 
dead bird, and a close observation of its action in the 
living one, supplemented by a large number of experi¬ 
ments with natural and artificial wings, have fully con¬ 
vinced me that the stroke [is invariably delivered in this 
direction," the wings being said to act like a boy’s kite 
during both [the down and up stroke. Who can see any 
close relation between the flight of birds and that of a 
kite ? Dr, Pettigrew seems to forget that a kite needs a 
string, and yet, backed by his false analogy, he has the 
presumption to quote the experimental verifications and 
opinions of such able and ingenious thinkers as Borelli 
and Marey, the authors of the true theory of flight, only to 
reject them; bringing forward in opposition such evidence 
as “ from accurate examination, I am fully convinced," 
and the like, against the sound mathematical arguments 
and superbly conducted experiments of the two above- 
named physicists. 

Another favourite notion which Dr. Pettigrew re¬ 
iterates is that “the efficiency of the wings is greatly 
increased by the fact that when it ascends it draws 
a current of air up after it, which current, being met 
by the wing during its descent, greatly augments the 
power of the down-stroke. In like manner, when the 
wing descends, it draws a current of air down after it r 
which, being met by the wing during its ascent, greatly 
augments the power of the up-stroke. . . . The wing is 
endowed with this remarkable property, that it creates the 
currents on which it rises and progresses." This would 
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bniHvery true, if the problem were as Staple as here 
putt ; but it is evident that these induced currents are of 
no riel service in flight, because in their production there 
is as much force lost as there may be gained from their 
subsequent employment on the reversal of the action of 
the wing, if the bird's body has not advanced sufficiently 
far to be in each stroke beyond the range of their 
action, which is probably the case. 

Physiologists will also be considerably startled by a 
novel hypothesis of Dr. Pettigrew's, which we cannot give 
better than in his own words “ Hitherto, and by com¬ 
mon consent, it has been believed that whereas a flexor 
muscle is situated on one aspect of a limb, and its corre¬ 
sponding extensor on the other aspect, these two muscles 
must be opposed to and antagonise each other” We are 
not ashamed to say that such has always been, and still 
is, our idea, notwithstanding the author's remark that 
a This belief is founded on an erroneous assumption, viz., 
that muscles have only the power of shortening, and that 
when one muscle, say the flexor, shortens, it must drag 
Out and forcibly elongate the corresponding extensor, and 


[ the Yvette, This would bo a mere wa^ of power, Na. 
I tore never works against herself. There are good grounds 
for believing . . . that there is no such thing as antago¬ 
nism in muscular movements. » . . Muscles are, there¬ 
fore, endowed with a centripetal and centrifugal action/' 
In conclusion, we must say that we expected better 
things of Dr. Pettigrew, and regret that he has not, 
before now, learned that there are errors In his methods 
and his results that cannot be tolerated by a thinking 
public, which prefers accurate reasoning rather than 
dogmatic statement, and well-grounded fact to fanciful 
analogy. * A. H. Garrqd 

LETTERS TO THE EDITOR 

[The Editor dm not hold himself responsible for opinions expressed 
by his correspondents . No notice is token of anonymous 
communications .] 

The Famine in India and Meteorology 

Out here in India our attention has been of late called to con¬ 
sider the best means of warding off the effects of one of Nature’s 
laws, that threatens the lives of numbers of our fellow-creatures, 
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for at this present moment thejmillion* of Bengal are threatened 
with fen&wu 

The Study of the meteoroloeical effects and Changes of climate 
in India il vtrf interesting &U have not timetogo into the 
question how one portion of the air laden with moisture move* 


the middle of May, continually advancing along the valley of the 
Ganges, till about a month later it reaches Simla, which is on 
the ridge which separates the drainage of foe Ganges from foot 
of the Indus. * 

Up the Indus valley another current of air &o*n foe Indian 
Ocean also moves northward* parting wifo l««g* duanttfo Jfm 
moUtnre along the western W Madhuj 
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thenpassea tip the valley of the Indus, but without watering that 
large extent of desert lying between Scind and the Punjab, so it 
is not till within a short distance of the hills that the body of air 
begins to part with its moisture, 

I say this is all a very interesting subject to study, but it is not 
my intention at present to go into it, but simply to state that this 
season Bengal has not had its average rainfall, while in the 
Punjab the rains were later than usual in setting in, yet the 
general (all has been on the whole seasonable, for though the 
cotton crop is a failure compared with other years, yet the cereals 
have been plentiful, and hence grain isjeheap. 

In Fig, i 1 have tried to show the price of grain along the line 
of the railway from Urmitsur to Bhaugulpore, a distance of 1,047 
miles. The full black line shows the actual prices at which grain 
is now selling in all the several districts through which the railway 
passes, it being least at Umritsur, which is in the centre of the 
Punjab, and greatest at Dina pore, in the Patna district of Bengal. 
At the right-hand side is a scale of rupees showing the cost per 
maund, which can be easily reduced to English values by consi¬ 
dering a manud equal to J cwt. and a rupee equal to 2 s. This 
will approximately give the present English value of wheat 
during November last as published in the several gazettes. The 
lower dotted line shows how the price of this grain goes on in¬ 
creasing by the distance transported. The usual railway rate 
was ^ pice per mnund per mile, which by a late order of Govern¬ 
ment has been reduced to half this rate, or approximately y. 6</. 
for too tons a mile. 

If to this be added 15 per cent, profit to meet losses and 
deterioration, the thick dotted line indicates what grain could 
probably be sold at by Government without any loss, if it 
became a large dealer ; and, as before said, the upper full line 
shows the actual prices with the large margin there is for profits, 

Fig. 2, however, shows this much clearer, and proves that 
the demand must be greater than the supply; or, in other 
words, that as much as over some 2,000 tons daily of grain, 
which was grown more than 700 miles away from the point 
where the famine is most severe, along the line of railway, is sent 
down from the Punjab, and the highly irrigated lands of the 
North-West Provinces, enough to sustain in life as many as there 
are inhabitants in Ixmdon, or some four million souls ; for 1 \ lbs. 
for each man, woman, and child, is considered enough to sustain 
the life of a native of India. 

But what is this to the millions of Bengal that arc now threat¬ 
ened with famine? It is hardly onc-seveuth, I am led to 
understand. So with nil our canals ami railways, and the great 
good they are doing in the present state of things, yet there is a 
larger demand than can be supplied, or the profits could never 
mount up to 70 per cent, as at Dinapore. 

Though the subject of this letter may not be considered 
exactly a fit one for the pages of Nature, yet I feel sure that 
those who study Nature in her works and effects, will be in¬ 
terested in the facts now given. 

T. Login 

Sup. Engineer, Punjab 

Umbalk, Dec. 12, 1873 


Dr, Tyndall and Sensitive Flames 

In the last number of Nature a report is given of the first 
of Dr. Tyndall's Christmas “ Lectures to Juveniles," on the 
Motion and Sensation of Sound. In that lecture Dr. Tyndall 
shows how the reflection of sound can be made manifest to an 
audience by means of a sensitive flame ; and, according to the 
closing words of your report, Dr. Tyndall states,—“ Never before 
have these phenomena been made visible, Hitherto these effects 
have been investigated by the sense of hearing; I hare now been 
able to prove them by appealing to your eyes," 

In the Illustrated London Nms a abort notice is' also given of 
the same lecture, and there Dr. Tyndall is reported to have 
said/ that no philosopher hod ever before witnessed the reflection 
of sound untu that afternoon. I presume, therefore, that the 
report you have given accurately represents Dr, Tyndall's words, 
And this being so, will you permit me simply to pkee the fol¬ 
lowing tacts before your readers. In January *870 I published 
an article ih the Quarterly Journal of Science on the 
"Analogy of Light and Sound/ In that article I stated how 
ami^vc fiamecan be Used ** a delicate phoMscofa to reveal 
ApMtfyv Ito abwwptipn, and the refi*ete% and 
* >1 the refraction of sound-bearing waves, A sketch 



is there given precisely the same as that which appears in Dr. 
Tyndall’s lecture (Fig. 6}, wherein a sensitive flame is placed in 
the conjugate focus of a pair of parabolic mirrors. This experi¬ 
ment was shown at a lecture I delivered on January 3, 
1868, before the Dublin Royal Society. A copy ot my 
paper in the Quarterly Journal of Science, and of the printed ab 
struct of my lecture before the Dublin Society, I myself sent to 
Dr. Tyndall a few days after they appeared, and if I mistake 
not, drew his attention to these experiments. 

Since 1868 1 have so frequently shown to my own class and 
to large audiences the reflection of sound by a sensitive flame, 
that I have no doubt many of your readers will have been asto¬ 
nished when they heard or read Dr. Tyndall's assertion which I 
have Quoted. Indeed, probably I)r, Tyndall himself (will 
be able to recall the; foregoing facts, and will! gladly put Jhis 
memory right on this matter, 

W, F, BAERKtT 

Royal College of Science, Dublin, Jan* 19 


The Potato Disease 

Since October 1872 I have been growing potatoes, healthy 
and diseased, under test conditions, principally with a view to a 
further insight into the winter and subterranean life of the 
Peronospora and also in the hope of meeting with the (to me) 
apocryphal Artotragus. The figures of the latter referred to by 
Mr. Berkeley, I am well acquainted with, as I have engraved 
them three times, once to illustrate Mr, Berkeley’s own paper in 
the Gardener's Chronicle. I therefore well knew what to look 
for in the corroded cellular tissue of my diseased potatoes. I by no 
means wish to assert (or indeed asserted) that Volutella ciliata is 
positively the same with Montague’s Artotrogus, for I have never 
seen a specimen of the latter, (I know no one who has except 
Mr. Berkeley), and as far as 1 am aware) no one has met with it 
since the time of its original publication between twenty and 
thirty years ago. As no one now (including Mr. Berkeley) ven¬ 
tures to suggest more than the ** possible " or ** probable " nature 
of Artotrogus % my note was meant to suggest another reasonable 
direction for future observation. 

Tn my experiments, I have from the first been forcibly struck 
with the presence of Volutella with its mycelial threads, not only 
outside and just within spent potatoes, but also within the 
corroded cellular tissue. I have no doubt that the plasma of 
Volutella is equally disorganising with the plasma of Pcronospora 
itself, and that the threads belonged to the former plant 1 have 
no manner of doubt, as I constantly traced young to mature spe¬ 
cimens of Volutella from it, and that too from positions within 
buried potatoes. The strong external resemblance between some 
slates of Volutella and the figures referred to by Mr. Berkeley, 
suggested to me that this “will o’ the wisp ” Artotrogus % might 
perchance eventually turn out to be no other than some condition 
of Volutella. 

So far from its being my desire to draw attention from Arto* 
trogus , the paragraph m my first letter was written with a view 
to draw attention to it Berkeley himself always speaks doubt¬ 
fully of its nature, and Carruthers, in his recent paper on Perono* 
spora, published by the Royal Agricultural Society, has not even 
referred to it 

Returning for a moment to the principal subject of my first 
note, viz. the failure of the essays submitted in answer to the 
offer of a prize on the part of the Royal Agricultural Society for 
the best essay on the potato disease and its extirpation. In 
Nature, voi. ix* p. 2x2, 1 observe that the committee are now 
disposed to view the desired destruction of the potato disease 
from a different standpoint, and propose to offer three prises of 
100A to dealers, who are to send in a ton each of ” ditease- 
proof” potatoes. 

It appears to me as unreasonable to advertise for a w disease- 
proof potato as fora “death-proof"man. .Surely all organised 
bodies are liable to deviation from health, and though certain 
oiganisma may be made (by art) to more or less throw off or 
resist the attacks of disease, yet none can be slid to be in them¬ 
selves “ disease-proof." As regards potatoes, I think 1 may say, 
without fear of contradiction, that at present no varieties whatever 
are either proof against the Ptronospora or able to resist, its 
attacks, neither Is it at all likely that any such varieties will ever 
•rise. 

WonTHtKflttwi ft Burnt 
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<WF DIFFRACTION SPECTRUM PHOTO¬ 
GRAPHY , AND THE DETERMINATION OF 
THE WAVE-LENGTHS OF THE ULTRA¬ 
VIOLET RAYS* 

Illustrated by an Albert-type Plate. 

HpHERE are, as is well known, two methods by which 
■** spectra may be obtained : (i) by the action of a 

E mm ; (2) by a system of closely-ruled lines. In the 
itter case it s convenient to speak of the contrivance 
employed as a grating, and of the spectrum as an inter¬ 
ference or diffraction spectrum. A casual inspection 
shows that there is a great difference between the spectra 
produced by these two methods, and close investigation 
proves that the diffraction spectrum is by far the more 
suitable for accurate scientific work. For this reason it 
has seemed desirable to make a trustworthy map of those 
parts of the solar diffraction spectrum which can be pho¬ 
tographed on collodion, and to attach to it a scale for 
reading the wave-lengths of the rays. 

7’be plate accompanying this memoir is from collodion 
photographs made by myself, transferred to a thick piece 
Of glass, the latter process being known as the Albert-type. 
For the entire success of this transfer I am indebted to 
my friend Mr. E. Bierstadt, the owner of the patent in 
America. The glass is then used in a printing press in 
the same manner as a lithographic stone. The spectrum 
absolutely unretouched. It represents therefore the 
work of the sun itself, and is not a drawing either made 
or corrected by hand. 

The picture consists Of two portions : first, the upper, 
which gives all the lines of the spectrum from near G to 
O, or from wave-length 4350 ten-millionths of a millimetre 
to 3440. Above that is placed a scale, which is a copy of 
Angstrom’s from just below G to H 2 , with the same-sized 
divisions carried out from H 2 to O. The second, or lower, 
is a magnified portion of the same negative, having II t 
and H a about its middle, and extending from wave-length 
4205 to 3736. 

It follows therefore, that the lines in the solar spectrum 
are correctly represented in their relative positions. The 
only errors are those which may have arisen from mal¬ 
adjustment of the scale* The precautions that were 
taken to avoid such errors will be described* With a 
certain correction, to be mentioned hereafter, it may also 
be stated that the relative shadings and intensities are 
preserved. 

The value of such a map depends on the fact that it 
hot only represents parts of the spectrum which are with 
difficulty perceived by the eye (though they may be seen 
by the method of Stokes and Sekulic), but also that even 
in the visible regions there is obtained a far more correct 
delineation in those portions which can be photographed* 
In the finest maps drawn by hand, such as those in the 
celebrated “ Spectre Normal du Soldi” of Angstrom, the 
relative intensity and shading of the lines can be but 
partially represented by the artist, and a most laborious 
and painstaking series of observations and calculations 
on tne part of the physicist is necessary to secure 
approximately correct positions of the multitude of 
Fraunhofer lines. Between* wave-lengths 3925 and 4205, 
Angstrttm shows 118 lines, while my original negative has 
at least 293. 

For such reasons many attempts have been made to 
procure good photographs of tne diffraction spectrum* 
The earliest were by my father, J* W. Draper; his results 
were printed in 1843-44 in a work entitled “ On the 
Forces which produce the Organisation of Plants.” This 
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memoir was accompanied’ by plates drawn firo&A* 
daguerreotypes, and the wave-lengths, which he first sug¬ 
gested as the proper indices for designating the Fraunhofer 
lines, were used as a scale. . 

Since that time the most imprrtant experiments in this 
direction have been by Mascarl and Cornu. These emi¬ 
nent physicists have, however, resorted to the plan of 
taking portions of the spectrum on a small scale and sub¬ 
sequently making enlarged drawings therefrom. Tbii 
course introduces the defects of handwork, and the artistic 
difficulties of copying intensity and shading, as well as 
the omission of fine lines. 

In the photographs of the spectrum which I have taken 
1 have tried to get as large a portion as I could at once, 
and on as large a scale as possible. I have usually ob¬ 
tained images from below G (wave-length 4307) to above O 
(wave-length 3440) of about 12 inches (*30$ metre) long. 

I have succeeded, however, in photographing from near b 
(wave-length 5167) to T (wave-length 3032) by resorting to 
a ruled speculum plane and a concave speculum mirror, 
but the photographic and optical difficulties in securing 
an enlarged spectrum of that length are great * 

Of course, in such a research as this an essential is a 
finely and evenly ruled plane of glass or other material. 
Those which I have used were made by a machine de¬ 
vised and constructed by Mr. L. M. Rutherfurd, whose 
beautiful lunar and prismatic spectrum photographs are 
so well known to the scientific world. The plate generally 
employed is of glass ruled with 6481 lines to the inch ; 
the ruled part is r } inch (*027 metre) long, and YJfo inch 
( # oi6 metre) wide. It is unquestionably much more nearly 
perfect than similar gratings made by Nobert and others, 
for the character of the photographs and the uniformity of 
the orders on either side of the normal, together with Us 
behaviour under a searching examination, show that it 
leaves little to be desired. As it is on glass, and gives a 
bright transmitted spectrum, I have constructed the re¬ 
mainder of the optical apparatus of glass achromatised, 
according to the plan used by J. W. Draper in 1843. ex¬ 
cept that I have not silvered the ruling, and therefore have 
used the refracted, and not the reflected beam. The slit is 
1« of an inch (0*2 metre) long, and 1 ] of an inch (*00023 
metre) wide ; the jaws are of steel, and there is not only 
a micrometer screw for separating them, but also one for 
setting them at an angle. Occasionally I have taken 
photographs with the iaws fa of an inch (*00028 metre) 
apart at the top ; and (*000x9 metre) at the bottom, so 
as to obtain different intensity in the two edges of the 
spectrum. 

Most of the photographs have been of the spectrum of 
the third order, which has certain conspicuous advan¬ 
tages. In the first place it is dilated to such an extent as 
to give a long image, and yet one not too faint to be 
copied by a reasonable exposure of the sensitive plate 5 
and in the second place, the spectrum of the second order 
overlaps it in such a way that D falls nearly upon H, and 
b upon O. These coincidences are serviceable in deter¬ 
mining the true wave-lengths of all the rayx 

The only point of special interest in connection with 
the photographic part of the operation, is the device for 
avoiding the unequal action on the sensitive plate of 
different rays of the Spectrum. It has been commonly 
supposed, until the recent memoirs of J. W. Draper, that 
there are in the spectrum three different types of force 
in three different but overlapping regions. Heat was, 
supposed to be principally found at the leas refrangible 
end, light in the middle, and actfofgm at the mojte hafnium 
glble. But he showed that this error has partly arisen 
from using prismatic spectra, which condense the ripd end 
and dilate the violet, and do not present the rays in the 

* Simic writing the above I have MtCpeeded in ph< 

vjiibl® spectrum from 2> downward, and tne * 
the regioni including E, ID, C, W. am A, but rhp iiiv » 
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true order of their wave-length*, and partly from the 
nature of our ordinary photographic substance*. He 
proved that actinism, or the power of chemical decompo¬ 
sition, does not particularly Delong to the violet end of 
the spectrum, but is found throughout its whole length. 
But bromide and iodide of silver, as used in collodion 
photography, are more readily decomposed by vibrations 
of certain lengths and periods than by others, and hence 
the excess of action seen at the violet end is a function of 
certain silver compounds, and not of the spectrum. Other 
substances, as carbonic add, show maxima elsewhere, as 
in the yellow region. The solar beam is therefore not 
compounded of three forces, light, heat and actinism, but 
it is a series of ethereal vibrations, which give rise to one 
or other of these manifestations of force, depending on 
the surface upon which it falls. 

In order to provide against this excess of action in certain 
parts of the spectrum, I introduced a system of diaphragms 
placed in the vicinity of the sensitive plate, and removed at 
suitable times during the exposure. The reeion from wave* 
length 4000 to 4350 only requires about one-tenth of the 
time demanded by that from 3440 in 3510. In the nega¬ 
tive which produced the accompanying plate, the line O 
had 15 minutes and G minutes, and the former is 
under-exposed. These exposures seem at first sight un¬ 
usually long for a wet collodion surface, but it must be 
remembered that the slit used was only of an inch 
wide, and that the diffraction grating gives an almost 
complete circle of spectra round itself, amongst which 
this thin band of light is divided. A beam ^ of an 
inch (-00023 metre) wide is spread out in this case into a 
streak about 78 ft. (3377 metres) long. 

After the production of spectra that were in focus from 
end to end, it was next necessary to attach a scale to 
them by which the wave-lengths might be read. At first 
I tried, by reducing Angstrom's maps to the proper di¬ 
mensions, to accomplish this object, but the undertaking 
proved to be difficult, and was unsuccessful, because, 
though the original drawing on the stone was undoubtedly 
correct, the paper proof of it which I had, had stretched 
unequally in printing, and on applying a photo¬ 
graphic reduction to my spectra, coincidence could 
not be obtained. As, however, the subject of dividing a 
scale for these diffraction spectra is of prime importance 
in giving value and precision to the wave-lengths pre¬ 
sented in this memoir, I propose to describe fully the 
method eventually employed in fitting a scale to the 
photograph. 

The wave-lengths of the ultra-violet rays have never 
as far as I know, been either determined or published 
except by J. W, Draper in 1844, Mascart in 1866, and 
Comu in 1872. J. W. Draper's memoir has a steel en¬ 
graving of some of the principal lines, from which the 
wave-lengths may be approximately read. 

The large plate which accompanies Mascaras long and 
valuable memoir is of the prismatic spectrum, but he fur¬ 
nishes in addition the following table of wave-lengths 
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proportionate correction, which can easily be effected. At 
first sight it seemed better to take G and H as fixed 
points, but the line H is so broad, and has so many com¬ 
ponent lines, that its position is uncertain, and moreover, 
being almost at the limit of visibility in Angstrdrtt 1 # appa¬ 
ratus, it was more open to errors of measurement These 
reasons led me to take advantage of the fact that the 
second spectrum overlaps the third, the ray D of the 
second being near H of the third, and b of the second 
near O of the third. It is obvious that we have thus the 
means of ascertaining the wave-lengths of three points, 
one at each end, and one in the middle of my photograph. 
As the rays D and b cannot impress themselves on collo¬ 
dion by any length of exposure that it is convenient to 
give, and as in my method of working the ultra-violet 
rays could not be seen simultaneously with them, it was 
necessary to resort to the following device ;—I placed in 
front of the sensitive plate and close to it two fine steel 
points, one of which was carefully adjusted to the position 
of D a of the second order, and the other to <$ 4 of the 
second order. When, therefore, after a suitable exposure 
to the ultra-violet spectrum of the third order, the collo¬ 
dion picture was developed, there were two sharply-de¬ 
fined images of the steel points superposed on the spec¬ 
trum. The point which had been coincident with l 3 * of 
the second order was then found to have cast its shadow 
on H 2 of the third order, and the point at b A of the second 
order bad impressed itself near O of the third order. 

By a simple calculation it was thus rendered evident 
that a given ray in the compound line was of the wave¬ 
length 3930 1 ten millionths of a millimetre, and that 
another line near O had the wave-length 3444*6. By 
looking at the photograph, the reader will see that 3930 
falls upon a fine division in H a , which is beautifully shown 
in both the spectrum with the scale and the enlarged 
proof below. Of course, the ray G of the third order, the 
wave-length of which is known, had impressed itself pho¬ 
tographically on the collodion. 

Having thus ascertained the wave lengths of three fixed 
points in the photograph, the next step was to aoply a 
scale reading to a single ten-millionth of a millimetre, and, if 
possible, fractions thereof. After many abortive attempts 
to use that part of Angstrfim's map which lies between G 
and H, and to attach thereto an additional length of scale 
sufficient to extend to the end of the ultra-violet region, 
I was compelled to resort to a linear dividing engine, and 
rule a scale which was about twice the length of the pho¬ 
tographic reduction shown in the accompanying plate. 
Of course this necessitated drawing in by hand the same 
system* of lines and lettering as are shown on Ang¬ 
strom's chart, and this I did as carefully and faithfully as 
I could. 

It only remained to reduce this divided scale to the 
proper size to fit the spectrum photograph ; after many 
trials it was accomplished. 

It is proper in this place to make a criticism on my 
scale, and to point out a small error, which may be due, 
however, to an incorrect determination of the wave¬ 
lengths that I have used as fixed points. Taking the dis¬ 
tance from G (wave-length 4307) in the photograph to 
the fixed line 3930 in H a , and dividing it into 377 part*, 
and then prolongir- — 4 — A u 

found that the third 
there was an error 


L these divisions toward O, it was 
*d point was not attained, but that 

__of about two divisions. But if the 

position of Da in Angstrom's determinations should be 
incorrect to tnc extent of one ten-millionth of a milli- 


, These numbers do not entirely coincide in all cases 
with my photograph, as I will show farther on, 

' The detailed results of M. Comu have not appeared in 
any publication that has reached me. , 

I have used as a basis the numbers given by Angstrdm 
for the rays D* h and G, and if there should be any 
WMf' to his determination, my scale wttl require a 


metre, or if this small error should be partly attributed to 
D fl , and partly to G, my scale would be Correct. Future 
measures of the wave-lengths of these rays, and of b A , can 
alone settle this delicate point, for the determinations of 
Mascart and Angstrom and Thideh differ nearly to the ex¬ 
tent mentioned above. The same remark is true of Ang¬ 
strom compared With DitsChefner, while the difference 
between Angstrdth and val der Willigen is more than 
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three times the amount necessary to remove my disere* 
pancy. In any case the photograph is correct, as it is the 
-work of the sun, and is only open to errors arising from 
imperfect flatness in the field of a fine lens, and that field 
only subtending an angle of about 4 0 . The angular aper¬ 
ture of the lens, viewed from the sensitive plate, is 20 
minutes* I trust, therefore, that the photograph may be. 
of permanent value to physicists, for any one can affix 
another scale if this be slightly erroneous. 

An examination of the photographed spectrum shows 
many points of interest, some of which are best seen in 
the soectrum with the scale above, and some in the por¬ 
tion enlarged below. The latter is magnified about twice, 
and comprises the region from wave-length 3736 104205, 
I have also made photographs on the same scale as 
Angstrom's map, but have not as yet printed them. The 
capital letters which are attached to the region above H 
are according to the nomenclature of Mascart, although 
the wave-lengths assigned by him to those letters do not 
coincide exactly in afi cases with the lines in my photo¬ 
graph ; for instance, the line L, which he regards as 
single, is in reality triple, and docs not correspond to 
3819, but to 3821 ; M is correctly designated by 3728, but 
it is double ; N is really at 3583, and not 3580. It has 
been suggested that it would be proper to return to the 
old nomenclature of Becquercl and J. W. Draper, who 
simultaneously discovered these lines in 1842-43, but the 
designation 01 position by wave-length in reality renders 
the tetters unnecessary. 

The spectrum above H, when compared with the region 
from G to H, is marked by the presence of bolder groups 
of lines, and most conspicuous are those between 3820- 
3860, 37°5-376 o , 3620-3650, 3568-3590, 3490-3530* The 
first of these groups is strikingly shown in the enlarged 
photograph. 1 am not as yet able to offer an opinion as 
to the chemical elements producing these groups, for al¬ 
most all the photographs of the ultra-violet spectra of 
metalline vapours that I have thus far made were pro¬ 
duced by a quartz train, and have not yet been reduced to 
wave-lengths. Indeed, that is a separate field of inquiry, 
and could not be comprised in a memoir of this length. 
I have also tried to utilise the photographic spectra of the 
late Prof. W. A. Miller, published in the u Transactions ” 
of the Royal Society for 1862, but for some reason, 
probably insufficient intensity of the condensed induction 
spark, his pictures do not bring out the peculiarities of 
the various metals in the striking manner that is both 
necessary and attainable. The diffraction spectra of 
metalline vapours that I have made are not yet ready for 
use* 

The probabilities are that each of these groups will be 
found to be due to several elements, as is plainly seen in 
the group H. This compound line, which is commonly 
spoken of as being caused by calcium, iron, and aluminum, 
is in reality much more complex, for there can readily be 
counted in it more than fifty lines in the original negative, 
and a careful inspection of the accompanying paper pic¬ 
ture shows a large proportion of them. This observation 
leads us to a more general statement The exact 
composition of even a part of the spectrum of a 
metal will not be known until we have obtained photo¬ 
graphs of it on a large scale . The coincidences which 
were so thoroughly examined by Mr, Huggins (Trans* 
Royal Society, Dec 1865} will only disappear when we 
can, in addition to the position of a line, have a clear idea 
of its size, strength, l and degree of sharpness or nebulosity. 
The eye is not able to see all the fine lines, or even if it 
does, the observer cannot map them with precision, nor 
in their relative strength and breadth. For example, in 
Angstrom's justly celebrated chart, of which the G-H por¬ 
tion is copied in this plate, and in the construction of 
which the greatest pains were taken by him. many regions 
are defective to a certain extent The region from 4101 
to 4118 is without lines, yet the photograph shows in the 


enlarged copy seventeen .that nan easily be counted, and 
the original negative shows more yet. The reader of 
course understands that a paper print of a collodion pic¬ 
ture Is never as good as the original; the coarseness of 
grain in the paper, want of contact in transferring, &c, 
effect such a result Moreover, the Albert-type process 
depends on a certain fine granulation which is given to 
the bichromated gelatine, and this forbids the use of a 
magnifier upon these paper proofs* It is only just, how¬ 
ever, to Mr. Bierstadt to state, that without his personal 
supervision, such sharp and fine-grained proofs could not 
have been obtained, and that no other printing-press pro¬ 
cess that I know of could have accomplished this work at 
all* As an illustration of the difficulty of depicting the 
relative intensity of lines, we may examine 3998, which 
in Angstrom's chart is shown of equal intensity with 4004, 
while in reality it is much fainter, and instead of being 
single, is triple, as is well seen in the enlarged spectrum* 

When, however, we compare Angstrom's chart with 
the photograph, it requires, as the above remarks show, a 
critical examination to detect defects, and we have a 
striking confirmation of the surprising accuracy of the 
Swedish philosopher. 

So also in comparing Mascart's excellent map of the 
prismatic spectrum with the photograph, the difficulty of 
depicting all the fine lines is seen. In the group L he 
shows twelve lines, while even in the Albert-type copy of 
my photograph twenty-five can be counted, and in the 
original negative many more. From H to L he exhibits 
seventy lines ; in my plate 138 can be observed, besides 
many unresolved bands. 

In the earlier part of this memoir it was stated that the 
relative intensities of the lines in the spectrum were cor¬ 
rectly represented if a certain allowance was made. If an, 
unshielded collodion plate were presented to the image 
of the spectrum, there would be produced a stain very 
dense from G to H, fainter above H, and still fainter 
below G. But this stain would not represent the actinic 
force of the sun; it would merely be the index of the 
decomposability of a mixture of iodide and bromide of 
silver. I have for this reason adopted the idea of J. W. 
Draper, that force is equally distributed through the spec¬ 
trum, and have tried to produce a photograph of equal 
intensity throughout. This has been accomplished, as I 
have before stated, by suitable diaphragms. But whether 
this view be correct or not, lines which are not far distant 
from one another are presented virtually without any 
interference by diaphragms, and must therefore be correct 
both as to shading and intensity. 

Besides the points above mentioned, there are many 
theoretical considerations suggested by/the photograph 
which it does not seem expedient to enter upon fully at 
present Among such is the possibility of arriving atan 
estimate of the sun's temperature, by interpreting the 
apparent bands, such as those near G and H, by the aid 
of Lockyer's researches on the temperature of dissoci¬ 
ation of compounds. No one has yet ascertained whether 
there are or are not unresolvable bands in the solar 
spectrum* If they do exist, the compounds to which they 
belong, and the necessary temperature for dissociation, 
remain to be determined* 

It would seem also tb be possible to find out whether; 
as asserted by Zdllner, there is a liquid envelope around 
the sun, by a search for more diffused bands in its photo* 
graphed spectrum. 

In the nope that this photograph may prove to be Of 
value to scientific men for farther investigations upon fat 
sun and the elements, I have caused a number of extra 
copies to be printed* and shall be glad to present there to 
anyone who can make use of them* 


Henrv Draper 




* From th« orjftnal iMg&tfftt Of (ha 
b AOt 
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THE “BRONTOTHERID&? A NEW 
FAMILY OF FOSSIL MAMMALS 

‘XTERY nearly a year ago Prof. 0 . C Marsh, of Yale 
V College, announced the discovery of a new order of 
Mammalia, the Dinocerata, huge elephantine forms, with 
three pairs of horns and large canine teeth, from the 
Eocene deposits of the country to the east of the Rocky 
Mountains, including the states of Dakota, Nebraska, 
Wyoming and the “ Bad Lands ” of Colorado, which was 
described and one of its species figured in this journal at 
the time (Nature, voL vii. p. 366). This same able 
zoologist has the opportunity of adding still another un¬ 
expected group 01 animals, this time from the Miocene 
beds of the same district, which, though Ungulate and 



Flo. — Btcntoihtrinm Mar*h. 

almost certainly Perissodactylate, are very different from 
any known form. 

Brmtotherium ingens is the name given by Prof. Marsh 
to the animal, the upper and side view of whose skull arc 
shown in the accompanying drawings, copied from his 
paper in the American Journal of Silence and Art for 
this month. The specimen here figured is 36 in. long, 
and 20 in. between the tips of the two horn-cores. The 
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proportions of the skull are peculiar, the whole being 
elongate and very slight in depth. The high zygomatic 
arches, 1 without any well-marked postorbital processes on 
theta, or on the frontal bones, to divide off the temporal 
frdm the orbital fossae, also add to the uncomplicated 
general appearance of the skull, whose aspect is rendered 
taOfe hbiiortaal by the development of a huge pair of 
hpr^ctam which spring almost entirely from the firmly 
* nasal bones, which make the anterior region 
of the &ce exceptionally broad and heavy. The upper 
** rugose and the base contain* 


The teeth present many points of interest. The dental 
formula is i, i c. I p,m. i. m, 1 *38, The upper in¬ 
cisors are quite small, and so are the lower. The canines 
are short, stout, and not removed from the premolars by any 
interval. The premolars are much smaller than the molars, 
those of the lower jaw being very talaeotherium-like. The 
lachrymal foramina arc small, and the infraorbital for¬ 
amina are peculiarly large, as arc the occipital condyles. 
The cervical and most of the dorsal vertebrae are dis¬ 


tinctly opisthococlous. The atlas is much expanded 
transversely ; the odontoid process of the axis is stout 
and conical. The epiphyses of the vertebra? are, in most 
specimens, loosely united to the centra. The caudal 
vertebras give indications of the tail having been long 
and slender. 


The limbs are shorter than in the Elephant, having the 
toes arranged as in the Tapir, four in front and three 
behind. The whole of the distal end of the humerus is 


occupied by the articulation ; the radius and ulna are 
distinct. The phalanges are all short, and the terminal 
ones arc short and tubercular, as in tnc elephant. The 
femur has a small third trochanter ; the tibia and fibula 
are separate, and each complete. The distal facets on 
the tarsal naviculare are subequal. 

Prof. Marsh remarks that (i the wide narial opening, 
the rugose extremity of the nasals, and the very large 
infra-orbital foramen, naturally suggest that there must 
have been an elongated, flexible nose, possibly as exten¬ 
sive as in the tapir. That there was no long proboscis, 
as in the elephant, is indicated with equal certainty by 
the length of the head and neck, which renders such an 
organ unnecessary.” 

That Titanotkerium ftroutii of Leidy is closely allied 
to Brontotherium , Prof. Marsh considers very probable ; 
but the former genus was determined from a specimen 
which wanted the skull, and it differs in some respects. 
Mtracer ops of Leidy, as well as Symborodon and Mioba - 
sileus of Cope, belong to the same group, but their identi¬ 
fication has been established on data too imperfect for 
complete and correct description. 

We have adopted Prof. Marsh’s term horn-cores for the 
large conical bony processes on the nasal bones ; but it is 
not ’at all certain that such is the nature of these pro¬ 
tuberances ; for it seems improbable that any large horns 
could be efficiently employed by its owner at the free end 
of so elongate and flat a skull; at the same time that if 
they were directed forward, they would seriously interfere 
with the animal’s power of grazing. It must also be 
remembered that in Rhinoceros the horn is not supported 
on any osseous core, whilst in the wart-hog (Phacocncerus) 
the wart has a conical osseous support. 

The discovery of these entirely new and unexpected 
types of previously existing animals in the comparatively 
unexplored region of the Rocky Mountains must give a 
great stimulus to evolutionary thought; for, more than 
anything, it helps to illustrate to what extent the geological 
record is incomplete; and further,how great stress ought to 
be laid on the imperfection, not of the geological record- 1 - 
but of what seems to vary very nearly inversely as it-*- 
human palaeontological information. The recent exhu^ 
mation of these several fully differentiated mammals from 
American Eocene and Miocene beds, when considered in 
connection with the occurrence of equally specialised and 
somewhat parallel lines of development in Europe, tends 
to substantiate the considerable antiquity and the wide 
distribution of the higher members of the vertebrate sub- 
kingdom, and ought to lead to a more thorough search 
for prototypal forms in the higher secondary strata, other 
than die few at present known, so that the vast gap 
which at present exists in our knowledge of the pedigree 
of the mammalia* may be filled, partly at least, 60m the 
record of Mesozoic formations* « 
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CW THE STUDY OF NATURAL HISTORY* 


T HE value of Natural History would be more fully ap¬ 
preciated if its higher aims were more perfectly under¬ 
stood. Too marry fancied that the study of natural 
history consisted in mere collecting and naming, and 
looking at pretty objects. This was, however, mere 
scientific play ; whereas the more thorough study was 
real work, of use not only as an intellectual training, but 
also as applied to the practical life of every day. They 
often-heard the remark that the proper study of mankind 
was man, but to confine their study to him would be to 
take the first term of a great series, and neglect all the 
other terms—a proceeding which could lead only to 
an inaccurate and one-sided view of the order of the 
universe. 

As an illustration of the connection of one class of facts 
with another he would briefly describe some of the re¬ 
sults to which he had been recently led by applying 
physical methods to the study of the evolution of 
plants. He had studied the changes that had occurred 
in the colouring matters in the leaves and flowers 
during their development from a rudimentary to a per¬ 
fect state, and the connection between them and the 
action of light, and had found that there was ap¬ 
parently a most remarkable correlation. When more 
and more developed under the influence of light, 
coloured compounds were formed which are more and 
more easily decomposed by the action of light and air 
when they were no longer parts of living plants, but dis¬ 
solved out from them. There was thus apparently some 
condition in living plants which actually reversed these 
reactions. 

He had also found that in the more rudimentary 
state of the leaves of the highest classes the colour¬ 
ing matters corresponded with those found in lower 
classes, and in the case of the petals of flowers 
their more rudimentary condition often corresponded 
with some other variety, which thus appeared as if due 
to a naturally arrested development of a particular kind. 
This principle would perhaps serve to explain the greater 
prevalence of flowers of particular colours in tropical or 
colder regions and at different elevations. Now, since 
the effect of the various rays of light was different, it 
became a question of much interest to decide whether an 
alteration in the character of the light of the sun would 
produce a somewhat different effect in the case of other 
classes of plants in which the fundamental colouring 
matter differed; for example, whether light, with a rela¬ 
tively greater amount of the blue rays, might not be 
relatively more favourable to the cryptogamia than to the 
flowering plants. So far this was a mere theoretical 
deduction; but, if proved to be true by experiment, it 
might, at all events, assist in explaining the difference in 
the character of the vegetation of our globe at an earlier 
epoch, when perhaps our sun was in a somewhat diffe¬ 
rent physical state, and the light more similar to that 
of Sirius and other stars of the highest and bluer 
type. 

The practical applications of natural histoar were of 
course most varied, but he would now merely refer to such 
as depended upon the equilibrium between different plants 
and animals. The successful cultivation of useful plants 
in a foreign country might depend upon very complicated 
conditions to be learned omy by accurate study. The 
accidental introduction of some plants or animals might 
prove most injurious if there were no native check to 
their inordinate multiplication. This was perhaps why in 
some cases such importations were far more injurious 
than in their native country, and it became of great 
importance to learn what means could be taken to pro** 
vide some adequate check. 



TRILOBITES 

J OACHIM BARRAUDE has published a preliminary 
epitome (Prague and Paris. 1871, 8vo) of an in¬ 
tended supplement to his u Systeme Silurien du Centre 
de la liohcme.” 

He therein gives a list of the fossils as yet found 
the Cambrian formation “ Plants ; Pakuopkycus, 1 
species; Fucoides, 2 ; Archseorrhira, i; Halopoa, 3; 
Cordaitcs, 1 ; Eophyton, 2; Frcena, 1 ; Buthotrephis, 1 ; 
Scotolithus, 1 ; Oldhamia, 3 ; Petkihcata INCERTJE 
Sedis : Cruziana, 2 ; Lithodictyon, 1 ; Animaua : Vos- 
fi&iti) vel V^rmium, vel Crustaceorum, vel Molluscorum : 
Psammichnites, 4; Spongia : Astylospongia, 1 ; Calm* 
terata: Protolyellia, 1 ; Echinodcrmata: Spatangopsfs, 
1 ; (doubtful Echinoderm ?), Agelacrinus, r ; Vermes : Mi- 
cropium, 1 ; Spirocolex, 2 ; Scolithus, 4 ; Monocraterion, 
r ; Diplocraterion (Arenicolitcs), 4; Histioderma, 1 ; 
Molly sea: Dictyonema, 1 ; Lingula, 2 ; Linguiclla, 1; 
Discina, 1 ; Obolus, 1 ; Hyolithus, i. M 

Whilst this formation has only yielded 28 animals, his 
next epoch, his 44 Silurische Primordial Fauna ” supplies 
366 species as follows 



The author remarks on the discordance between the 
picture thus offered and that which should appear to give 
any positive confirmation to Darwinism. He then goes 
on to remark on some phenomena in the development of 
Trilobites, 

According to the Darwinian theory, the development of 
the individual should bear relation to the past develop¬ 
ment of the species. Now Trilobites, as they developc, 
increase in number of their body segments, ana therefore 
the earliest Trilobites ought to nave few such segments. 
But those of the primordial fauna are generally charac¬ 
terised by the opposite condition, while the number is left 
in those of the succeeding fauna. 

Again, on the Darwinian theory, there ought at Erst to 
be but few types, the number increasing later. But* in 
fact, out of seventy-five genera of Trilobites, no less wan 
seventy-two appear in the first two Silurian faunas, and 
the three others at the beginning of the third fauna. More* 
over, the perfection of organisation by no means graduaUy 
increases out is quite irregular. 

Once more as regards orders, there is no approximation 
as we recede in tune, the Trilobites, Pbyuopoda, airifc 
Ostracoda, are as sharply differentiated at their vary 
appearance as they are later, and the Trilobites 
lowest beds are not less easy to divide into genera than', 
those of a later period. Bakifnftfa migfii, perhaps, ** 
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considered as an intermediate form between Agnosias 
and Farad#sides (resembling the former in its segments, 
the latter in its head), but then its geological position is 
above, not below, those genera. 

In the Primordial fauna no single Trilobite has been 
discovered which can be regarded as an intermediate con¬ 
necting lmk between and two other genera, 
finally, no trace of a Tribolite has been found in the 
antecedent Cambrian formation, and yet from the number 
of these fossils found it is eminently likely that had they 
existed they would have left traces of their existence 
amongst the Cambrian fossils. 

The author concludes that we have here a very im¬ 
portant discord between Darwinism and facts. 


NOTES 

Bv the kindness of Dr. Draper, of New York, we are 
enabled to issue to our readers this week a copy, absolutely un¬ 
touched, of a photograph of a part of the solar spectrum 
recently obtained by that gentleman by means of the reflection 
grating suggested by himself, and made by Mr, Kutherfurd. 
There is no doubt that in all such phyidcal inquiries as those in 
which Dr. Draper is interested all observations will in time be 
permanently recorded by means of photography, and to this end 
the labours of Drs. Draper, father and son, will have contri¬ 
buted in no mean degree. 

We learn from the Atheinmm that the Gold Medal of the 
Royal Astronomical Society has been awarded by the Council 
Of the Society to Prof, Simon Newcomb, of the United States, 
for his tables of Neptune and Uranus, and other mathematical 
works. 

The French Academy of Sciences, at their meeting on Monday 
butt, elected Dr. Huggins, F.R.S., and Prof. Simon Newcomb, 
to fill two vacancies among the correspondents in the Astro¬ 
nomical Section. 

We regret to announce the premature death of two eminent 
French savants % Dr. Legros, who has been poisoned in the 
course of histological researches, and M. Fernand Fapillon, w ell 
known for his physiological investigations, 

SlE Samuel Baker has been appointed Rede Lecturer 
In the University of Cambridge for the ensuing year. Sir 
Samuel, upon whom the University conferred the honorary 
degree of Master of Arts in will deliver the lecture in the 
Raster Term. 

Sot Samuel Baker was entertained on Monday at a banquet 
given by the Mayor and Town Council of Brighton, at the 
Royal Pavilion. In a long and interesting speech Sir Samuel 
Baker referred to the progress of African discovery, the re¬ 
sources of Africa and the firture of the natives, which he does 
not think hopeful, and of what he did for the suppression of the 
slave-trade, 

There has been a good deal said recently as to the fete of the 
Memorial to Government in favour of an Arctic Expedition; but 
We believe the matter stands exactly as it did when our article ap¬ 
peared on Dec. n last (Nature, vol. ix. p, 97). The uncalled- 
for and aggravating delay of Mr. Gladstone in answering the 
Memorial is only what might be expected, 

J. - ;F*u>m the tit Inst, there will be published daily at Copen- 
M&forologique du Nord,” containing the 
the Danish, Norwegian, and Swedish stations, 
r - 'tfae'’ fourth such publication in Europe, the others 
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being published in France, Russia, and in this country. In 
almost all other countries the reports appear at least in the news¬ 
papers. 

Ornithologists will be glad to hear of the safe arrival 
lately in the Gardens of the Zoological Society, of a pair of 
very interesting new species of White Stork {Cicania boycuinn) 
from Japan, described by Mr. R. Swinhoe nearly a year ago. 
This new form presents points of particular interest, as in 
general appearance it resembles both the common European 
Stork {€, alba) as well as the Maguari Stork (C. maquari) of 
South America, and so tends to favour the impression derived 
from other ;facts—-such a* the geographical distribution of the 
7apiricLT t of the duel id and perhaps of the Cenmlidct % if, as 
shown by Sir Victor Brooke, Cervus pudu is related to them in 
important osteological peculiarities—that it is in that direction, 
and not across the Atlantic Ocean that the European continent 
was last in communication with the New World. 

We direct the attention of our readers to the account, given 
in another page, of an extraordinary gigantic new form of 
Miocene mammals, the Brontotheride , from Colorado, dis¬ 
covered by Prof. Marsh of Vale College, 

We are glad to observe that Mr. Dresser’s excellent work on 
“The Birds of Europe" continues to appear with marvellous 
regularity, considering the amount of work involved. A double 
number, comprising Parts 23 and 24, is just issued, completing 
the second volume in fourteen months ; and the author states 
that he has such a large amount of manuscript ready in advance, 
that he can with confidence promise equal punctuality with the 
next volume. The work continues to maintain its high character 
both in letter-press and illustrations. The plates representing 
the Spoonbill and the Snowy Owl, in the parts just issued, are 
charming pictures as well as accurate ornithological portraits. 

A telegram from Philadelphia announces that the Siamese 
Twins died'on Saturday at their home in North Carolina, aged 
63. Eng lived two hours longer than Chang. 

We learn that M. J. C. liouzeau has been investigating the 
directions of the major axes of cometary orbits. He has exa¬ 
mined 233 orbits from Madler’s catalogue, but for the purposes 
of his investigation he has eliminated those comets of short 
period, having their aphelia inside the orbit of Neptune, num¬ 
bering 15, and also the seven probable appearances of Halley’s 
comet and three others whose elements are uncertain, and so 
reduces the number 233 to 208 ; he, however, adds Comet L, 

1 Si9, making 209 comets whose orbits he discusses. He finds 
that there is a decided tendency in the major axes of those orbits 
to place themselves parallel to the double heliocentric meridian 
102 0 20' and 282° 20', being only 28° from long. 254 0 5', in which 
the point that the solar system is approaching is situate. The 
major axes do not, however, show a tendency to aggregate near 
lat. + 57° 26', in which the before-mentioned point lies; but he 
observes that it is probable that a large number of southern 
comets have passed unseen, and that there may be inaccuracies 
in the elements of the orbits. 

We have received several documents relating to the School 
of Mines, Ballaarat, which was established in 1870, its primary 
object l>eing to impart instruction in the various branches of 
science relating to mining, the theory And practice of mining, 
mine management, mining surveying, and mining engineering. 
It grants certificates^ all classes of men connected with mining, 
from mining-engineers and assayers to engine-drivers, all candi¬ 
dates being subjected to a good testing examination. The 
attendance at the School has increased every quarter since it was 
started, the number of students in foe third term of 1873 having 
been 59, The benefit likely to accrue to a mining country such as 
Victoria from an efficient school Of this kind is iacalcultri le, an 1 
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equatorially ; and the equatorial* are fitted with a clock-work 


those interested in the welfare of the colony are bound to do all 
in their power to bring It into thorough working order, and 
enable it to become a national institution. The school is 
possessed of a good metallurgical laboratory, but its efficiency 
is sadly hampered for want of funds, the fees payable by the 
comparatively small number of students being quite insufficient 
to maintain the requisite staff ol teachers. Government grants only 
500/. a year, private subscription and fees amounting to about 
another 200/., but to keep,up a full staff oflectures, the Council 
require an income of at least double what is now at their com, 
mand. This is surely a case in which the industrial welfare of 
the whole colony is involved, and we therefore think it is certainly 
the duty of the Government to see that the Ballaarat School of 
Mine* does not fall short of complete efficiency for want of 
funds. 

A mono Mr. Murray's announcements of new works wc notice 
the following, which may be of interest to our readers :*—" A 
Memoir of Sir Roderick Tmpey Murchison/’ based upon his 
journals and letters, with notices of his scientific contemporaries, 
and a sketch of 'be rise and progress, for half a century, of 
palpeozoir geolonv in Britain, bv Professor Archibald Geikie, 
LL.D., F. R. S. This book will he published, wc understand, early 
in the spring. “ The Moon, considered as a Planet, a World, 
and a Satellite/’ by James Nasmyth, C.E., and James Carpenter, 
F, R.A.S. This work will be arcompanie' by numerous illus¬ 
trations produced from drawings made with the aid of powerful 
telescopes, woodcuts, &c. “ The Impending Famine in Bengal : 
how it will be met, and how to prevent future famines in India/' 
bv Sir Bartle Frere, D.C.L., with maps, &c. “England and 
Russia in the Fast/' a series of papers on the political and geo¬ 
graphical condition of Central Aria, by Major-General Sir Henry 
Rawliwon, F.R.S.,with a map. A new edition of “Metal¬ 
lurgy/’ by “Dr. John Perry, F.R.S., Lecturer on Metallurgy at 
the Government School of Mines, vol. i, containing Fuel, Wood, 
Coal, Copper, Zinc, &c, A new edition, re-constructed and re¬ 
written, of the first volume of Prof Phillips’ “ Geology of York¬ 
shire/’ comprising the coast of the county. It; will contain a 
large number of additional illustrations and be issued in quarto 
rise. 

Another work on the threatened famine in Bengal is an¬ 
nounced by Messrs. Triibner & Co. It is by Dr. W. W. Hunter, 
Director-General of Statistics to the Government of India, and 
will be entitled “Famine Aspects of Bengal Districts.” 

Dil Schwiinfurth’s account of his travels and discoveries 
In Central Africa during the years 1868 to 1871 will be published 
by Messrs. Sampson Low & Co, in the course of a few days. 
This work will be translated by Ellen E. Newer, and will con¬ 
tain an Introduction by Winwood Reade, whose work on Africa 
was reviewed in Nature a few months back. It will be copi¬ 
ously illustrated by woodcuts from drawings made by the author, 
and will be issued in two octavo volumes. 

It is known that the Russian Government have made consider- 
able preparations in view of the great astronomical event of this 
year. A General Assembly of the Commission charged to study 
the question has finally adopted twenty-seven stations, the 
list of which {with latitude and longitude, the instruments 
available at each, and the chances of good weather) may be 
found in the Revue ScicntiHquc for lotji inst. The probable 
temperatures of the different stations, at the time of observation, 
are also estimated; they range from — 20° C. at Kiakhta, and 
•—io e at Omsk, to + io 0 at Naktritchevan and Erivan. At 
NerUcbinsk and some other stations in Eastern Siberia, for which i 
calculations are not had, the cold is expected to be still greater. 
The observers foT the different stations have all been appointed, 
and have been engaged in practising with their instruments at the 
observatory of Pulkowa, g All the telescopes] are ^mounted 


movement and a micrometric apparatus. The personal equa¬ 
tions of the different observers will be*determincd by means pf 
an apparatus like that of M. Wolf (Paris Observatory), in which 
an artificial star is observed in its passage across a net-work of 
wire. The telegraphic determination of the longitudes of the 
various towns of Siberia is likely to be completed in 1S75. 
Several of the stations chosen for this determination are also 
stations for the transit observations. The other transit stations 
will be easily connected with these by chronometric observations, 
and as for the stations bordering on the Caspian Sea and the 
Black Sea, these longitudes are already known with sufficient 
exactness. 

Professor Whitt Lesley has given a paper on the fluctua¬ 
tion of the level of Lake Superior—a subject specially studied 
by him many years ago, and which has as yet received but slight 
elucidation. In his present communication he ha* confined him¬ 
self to the consideration of those fluctuations which are not only 
transient, but also occurring with the regularity of a wavo—those 
low pendulum* like pulsations which are probably common to all 
the lakes, but arc most noticeable in Lake Superior. Until a 
better theory can be found, he adopts the explanation that these 
undulations are caused by atmospheric movements, 

The Tower Hill Microscopical Club hold* its first Conner* 
sazione at 3, Great Tower Street, on Tuesday, the 27th inst 

In a letter to the American Journal of Science and Arl$ t 
dated Cordoba, September 18, 1873, Dr. Gould gives an account 
of a remarkable swarm of large grasshoppers, or locusts, recently 
witnessed there. Myriads filled the air, invaded the houses, and 
covered the ground, from which they rose like thick clouds of 
dust, on approach of man or beast. These, however, seem to 
have been merely the stragglers of the main body, Going out 
to observe the phenomenon more closely, Dr. Gould saw, to the 
eastward, what looked like a long trail of dense black smoke, 
extending over 160 0 of the horizon, and to an altitude of about 5 0 . 
A strong field glass showed that it was no smoke, but a swarm of 
locusts. Its width there was no means of determining, but from 
the position of the focus needed for resolving the cloud at its 
point of nearest approach. Dr. Gould estimated that none ol the 
swarm passed within less than three or four miles. The insects 
were evidently transported with the wind, which blew from the 
north with a velocity of ten miles an hour. This was at 
10 a. m. (on August 13). The head of the column had passed 
far out of sight, and certainly twenty miles of its length west 
visible over the far-stretching pampa. They continued to pass 
in apparently undiminished numbers till daylight failed. On 
September 1 the phenomena were repeated, the insect* being 
borne back by a south wind; and they were coming directly on 
the town when the wind hauled to S.E. and carried them past 
about six miles off. From measurements made, Dr. Gould 
stated that the height of the dense nucleus must have been at 
least 2,000 ft., its width here not more than six or seven miles * 
the whole environed by a penumbra of stragglers. At the time 
of writing, the wind had brought them on in lull force “literally 
darkening the sun,” and “ there is probably not a square inch of 
our grounds unoccupied by them.” 

u Cron ago del Vesuvio,” by Prof. Palmier! (Naples* 
Detkenand Rochall, 1874), contains a brief summary of the 
principal eruptions from 1840 to 187a, by far the greater, 
part of the work, however, being occupied with detail* 
of the outbreak on April 26, 1872, Pal mien’s account of which 
has been already noticed in these pages* The present work 
contains several appendices on subjects of chemical and 
logical interest in connection with eruption* of Veauviu*. v x; 

We learn from the Medical Record that the 
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Satiety of ItftI? has received from Alexandria, with the news 
of the death of the explorer Miani, and various ethnological 
Objects, two living Individuals whom he had forwarded of the 
tribes of the Akka or Tikku-Tikki, and whom the learned 
traveller had bought of the King Munza. These individuals—of 
whom one is eighteen years old, and forty inches in height, and 
the other sixteen and thirty-one inches high—are stated by 
Miani to belong to the race, of dwarfs described by Herodotus, 
and recently re-discovcred by the German explorer Schwein forth, 
who described them carefully. They are pot-bellied, very thin- 
limbed, and knock-kneed, spherical and prognathous crania, 
very long limbs, copper skins, and crisp, tow-like hair. 

*• Extra No. 14” (Scientific Series! of the New York Tri¬ 
bune is devoted to accounts of three scientific expeditions. The 
first the Hayden Expedition of 1873, an account of which is 
given in a letter from Prof. W. D. Whitney, and in a review by 
I)r. F. V. Hayden; of the progress of this expedition we have 
at various times given news. A “ New Route to Yellowstone 
Park ” is described in the account of Captain Jones’s Expedition 
of 1873. The third expedition is that of the late Professor 
Agassi* to Brazil, the Tribune reproducing the six lectures 
delivered by Agassiz after his re turnon February 1867. 

We have received in a separate form two papers communi¬ 
cated to the French Academy by M. A. Poey—one on the 
** Connection between Solar Spots and the Hurricanes of the 
Antilles, of the North Atlantic and the Southern Indian Ocean,” 
and the other on the ** Connection between the Solar Spots, the 
Storms at Paris and Fecamp, the Tempests and Sudden Storms 
In the North Atlantic.” 

Wb have received from Quebec the " Transactions of the 
Literary and Historical Society ” of that city, for session 1872-3, 
the longest paper in which is an interesting diary of ” A Whaling 
Voyage to Spitsbergen in 1818,” kept by Dr. James Douglas. 
Another paper, by Dr. H. H. Mills, contains some observations 
on Canadian Chorography and Topography, and on the meri¬ 
torious services of Jean Baptiste Duberger, sen., who died in 
1821, and who seems to have been an excellent surveyor and 
map-maker. The Society appears to have been in existence for 
many years, is in a flourishing condition as to members and 
Income, and possesses a good Natural History Museum. We are 
glad to see that the Society's programme includes scientific as 
Well as literary and historical subjects. 

> Th* Bulletin of the French Geographical Society, for De¬ 
cember, contains an account of a voyage made last autumn by 
M. A. Pinart along the south coast of the Aleutian Isles and 
the Peninsula of Alaska, illustrated by a good map j the con¬ 
tinuation of M. J, Holdvy’s Journey to Nedjritn ; and a very 
long paper by M. Dournaux-Duperti, on the part which France 
ought to play in Northern Africa, advocating the complete 
subjection of the Sahara by France, 

" On the Geology of Western Wyoming,” is a paper by Mr. 
T, B. Comstock, reprinted from the American Journal of 
Science and Arts. 

The additions to the Zoological Society’s Gardens during the 
past week include two Cinereous Sea Eagles (Haliactus albicilla), 
European, presented by Sir Victor Brooke, Bart; a pair of 
Fink-headed Ducks (Anas caryothyllacea) from India, new to the 
collection; a Nicobar Pigeon (Cabanas nicobarica), from the 
Indian Archipelago j a Cheetah (Belts jubata) from Africa $ a 
White-lipped Peccar y(Dkotytes labiates), from South America; 
a Sooty Mangabey (Cermebus JuHginosus), from West Africa ; 
a Vecreux’a Guinea fowl (Nunttea cHstata), from East Africa j a 
Marked Weavtr Bird (Iiyfhantomis personate), from West 
andfotu; Grenadier Weaver Bird* (Eupkete aryefy from 
Ahyeeinia, purdiiw*^ priaoeived tawchaa^ 


NEW REMARKS ON THE NATURE OF THE 
CHEMICAL ELEMENTS, BYM,BERTHELOT* 
'T'HERE will be no necessity for me to remind the Academy 
1 of the great importance of the question raised at the last 
meeting. Between our illustrious master, M. Dumas, and the 
author of these lines, there should not be any difference of opinion 
neither on the principles of a science which he himself has taught 
us, nor as to the originality of his ideas with regard to the chemi¬ 
cal elements, their relation to each other or to the organic radicles. 

It is therefore more for the purpose of avoiding the reproach 
of an incomplete knowledge of the science than for further in¬ 
sisting on what I have before advanced, that I ask his permission to 
quotcin thisplace, p.28oofhis “Lemons dcPhilosophicChimique” 
a passage in which he has approached mv own remarks ;— 

“ Before commencing with any confidence to build a system 
upon this foundation,” says M. Dumas, “it is necessary that a 
great number of exact experiments should Increase our knowledge 
of it. It will therefore be of the greatest importance to study 
compounds in relation to their capacities for heat, for it cannot 
be supposed that the relation of the specific heat to the weight 
of the atom holds only for elementary bodies; it is also 
found in compounds of tile same order. It would therefore be 
w rong to seek in this direction lor a proof of the truth of the 
ideas which we have imagined of the bodies which appear to us 
to be elements, and we ought to say that the capacity of their 
chemical atoms tends towards equality because tney are bodies 
of the same order, without their elementary nature necessarily 
following from it.” 

In support of these opinions M, Dumas cites the then recent 
experiments of Naumann on the specific heats of the carbonates 
of barium, strontium, calcium, iron, zinc, and magnesium, which, 
multiplied by their corresponding atomic weights, give a constant 
product of 131 ; while the sulphates of barium, strontium, cal¬ 
cium, and lead give the product 155. M. Dumas adds with 
reason—“For the other compounds we are in want of data 
sufficiently precise to enable ns to make similar comparisons, ” 

It will be seen then that in 1836 the point in question is no 
longer the relation between the specific heats of compounds 
and that of their elements, but entirely between compounds of 
the same order, d fortiori the possibility of distinguishing ele¬ 
ments from compound bodies In general by means of specific 
heats was expressly discarded. 

Although the specific heats of compound bodies were for¬ 
merly but little known, the gap was being filled for many series 
by the researches of M. Regnault. But Regnault, like Naumann, 
confined himself to the determination of the specific heats of 
compounds the constitution of which was similar, without seek¬ 
ing to establish any more remote relation. 

\Voestyn in 1848 was, I believe, the first to announce the ap¬ 
proximate relation between the specific atomic heat of a com¬ 
pound and those of its elements, and the partial relations 
discovered by Naumann and Regnault then became a conse¬ 
quence of this more general law. 

In applying it in my turn to the organic radicles and especially 
to the carbides of hydrogen, I have been led to put in evidence 
the difference which distinguishes their specific heats from those 
of the elements, whether taken individually or together^ as mem- 
hern of a group of bodies of the same older. The carbides of the 
ethylene series are bodies of the same order, and present quite as 
many analogies amongst themselves as simple radicles such as 
calcium, banum, strontium, iron, zinc, and magnesium do, and 
the same may be said of the combination formed by these radi¬ 
cles. I repeat, therefore, that as the specific atomic heats of 
the simple radicles have the same value, and this value being 
known and considered in connection with their atomic weights, 
the simplicity of their composition results of necessity therefrom 
almost always, as I have already established in my preceding 
note. At the same time the specific atomic heats of the com* 

* Translated from the Comjttes Rcrtdus of December 1873. At the 
preceding meeting M. Herthelot read a note on the same subject, In 
which he gave a more detailed description of the observed differences be¬ 
tween the specific atomic heats ol elements and compounds. Th# principal 
points were, that whilst the specific atomic heats of elements Whose atomic 
weights are multiples of the seme number, such as the S, Se, Te group, are 
identical, the specific atomic neats of compounds whose atomic weights are 
multiples of some common number, as in th* group of polymerised hydro¬ 
carbons, ethylene, amyJene, csprylene, &c,, are multiples of each other, 
being proportional to their atomic weights. He concludes ; “ This difference 
is important, inasmuch as the notion of specific hedt is * representation of 
the general molecular work by which bodies are maintained in an equilibrium 
of temperature with each other and it would also indicated at \' 
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The combinations of ta£ same order formed by the simple 
radicles have all of them dearly the same atomic heat, as the 
observations of Naumann qnd Regnault have shown. On the 
contrary, combinations of the same order formed by a series of 
analogous compound radicles exhibit specific heats which tend 
to increase proportionally with the variation of their atomic 
weights. This, which is precisely the opposite of the relations 
which would have been supposed to exist between compounds 
of the same order at thelnme of Naumann’s researches on the 
identity of the specific atomic weights of the carbonates and 
sulphates, is another proof of the complexity of these radicles. 

To sum up, the study of the specific heats established by the 
most recent researches, tends to prove that there is a positive 
characteristic which, it seems to me, distinguishes the elements of 
modem chemistry from its compounds, and shows that no known 
compound body ought to be considered as of the same order as 
an actually simple one. The importance of such a characteristic 
cannot be doubted, and it becomes greater on account of the 
mechanical meaning which modem theories ascribe to specific 
heat. This I feel bound to put in evidence. 

Nevertheless, and J ask permission to return once more to this 
point, exaggerated conclusions must not be drawn from such 
an opposition between the mechanical and physical charac¬ 
teristics of our simple and compound bodies. 

If our elements have not as yet been decomposed and appear 
Hot to be decomposable by the forces which are at present at the 
command of the chemist, and which, as M. Dumas at the time of 
his discussion with Despretz justly remarked, have been so often 
tried in vain, nothing compels us to assert that they are not 
decomposable in another way than our compounds are ; as, for 
instance, as Mr. Loclyer asserts, by means of the forces acting 
in coemical space. Nor does anything prevent the supposition 
that such a discovery as that of voltaic electricity would enable 
the chemists of the future to overpass the limits which arc 
imposed upon us, 

The possible fundamental identity of the matter constituting 
our elements, and the possibility of transmuting into one an¬ 
other the so-called elements, can moreover be admitted into 
the category of more or less plausible hypotheses without it 
necessarily resulting that there is a single really existing matter 
of which our actual elements represent unequal states of con¬ 
densation. In fact nothing compels us to conceive the existence 
of a final decomposition which shall tend necessarily to reduce 
our elements either to more simple bodies, from the addition of 
which they arise, or to multiples of a single elementary pon¬ 
derable unit. The various states of equilibrium under which 
the fundamental matter manifests itself would exhibit certain 
general relations to each other analogous to those which exist 
between the multiple values of the same function. According 
to this hypothesis, an elementary body could be, broken up 
without being destroyed in the ordinary meaning of that worcl. 
At the moment of its destruction it would suddenly change into 
one or more simple bodies identical with, or analogous to, 
our elements, But the atomic weights of the new elements 
would not show any simple relation to the atomic weight of the 
element which had by its metamorphosis produced them, the 
absolute weight alone would remain unaltered throughout the 
catena of changes. 

$ut I do not wish to Insist further on this hypothesis of a 
matter fundamentally identical, although multiform in its appear- 
ancts, and characterised in each one of them by a peculiar mode 
of motion, such, in fact, that no single one of them can be defi¬ 
nitely considered as the starting-point of all the others. Never¬ 
theless, we shall only be too glad if Mr. l.ockyer, guided by 
stellar spectral analysis, succeeds in shedding a new light upon 
these hypotheses, and continues to investigate questions which 
M. Dumas raised forty years ngo in a book which has contributed 
so much to our scientific etiucatioa , R. J, F. 


SCIENCE IN LIEGE 

have received a somewhat bulky volume of Memoirs of 
-to® Royal Society of Science in Liege (1873), in which a 
considerable variety of subjects comes under notice; zoology and 
mathematics being, perhaps, the most largely represented. 

^ Frof, AJorren, on Jean Theodore Lacordaire (who 
la 1870)1 w accompanied oath a good portrait of that emi¬ 


nent naturalist. Licordaire wu originally destined for the law. 
which, however, he left for commerce* Going out to South 
America in a business capacity, hia.bias for natural research woe 
quickly developed, and he commenced those labours to which his 
after life was devoted. In 1835 he became professor of zoology 
at Liege, where he continued till his death. Laeordaire woe a 
voluminous writer, but his sum mum opus is the Centra des Co- 
Uoptfres, which is remarkable for the minuteness of its details 
and its rigorous truthfulness. 

For some years past we have heard a great deal about the ser¬ 
vices which birds render to agriculture by destroying injurious in¬ 
sects. 1 he sentiment is widespread, and vigorous measures of 
bird protection have been taken in various countries of Europe. 
M, Edouard Ferns here brings forward a somewhat opposite 
view, which he supports by many curious facts Jrom a long expe¬ 
rience of Cpufllry life. Kfo position is, briefly, the following 
1* Birds are congregated in considerable numbers only in the 
migration time in autumn and spring, when insects are very 
much less numerous than in the fine season. The rest of the 
time they live in pairs, sparsely distributed, and rare in cultivated 
parts, while the insects come forth en masse to do their mis¬ 
chievous work. 2, Birds destroy insects largely, but these in¬ 
sects are, in great part, indifferent, others are eminently useful; 
and the really hurtful species destroyed are in very small pro¬ 
portion to the whole. Thus the birds do us little service ; and 
they often do injury in destroying our carnivorous and parasitic 
insects, as well as attacking fruits and needs. 3, The insects we 
have most to complain of are, some of them, big enough to brave 
the birds, others are too small to attract them; others prove dis¬ 
agreeable as food ; many are nocturnal in habits, or, by their 
immobility, escape notice ; some live underground, or in houses ; 
and all have an astonishing fecundity which is quite baffling to 
human resources. 4* Larvre and caterpillars, which do the most 
damage, live nearly all concealed under ground, under bark, in 
the deep parts of wood, in the roots of plants, in fruits, in in¬ 
habited places, Ac,, and furnish little tribute to the birds. Those 
which develop in open air are generally provided with hairs 
which protect them; some arc nocturnal, some are extremely 
small. All these facts, in the author's opinion, should greatly 
modify the ordinary view as to the utility of birds in agriculture. 
He points out that certain natural influences tend to preserve an 
equilibrium in the insect world ; such are, famine occasioned by 
the too great multiplication of individuals, meteorological pheno¬ 
mena adverse to their growth or metamorphosis, and the abun¬ 
dant production of parasites. M> Ferris does not find fault with 
measures of bird protection, but objects to the undue merit which 
is assigned to birds. He urges upon farmers the importance of 
exercising more discernment in their destructive measures, and of 
respecting many animals they often regard as nuisances, such ae 
hedgehogs, snakes, lizards, toads* Ac. 

Medical men will doubtless be interested in two temtolocical 
observations communicated by Dr. Eugene Chariicr. One is that 
of a child interiorly double, or a double ileadelphous monster. 
It is a kind of monstrosity of which Is. Geoffrey Saint-Hilaire 
supposed the existence, but of which he did not know any au¬ 
thentic case* The other monstrosity is a new variety of pygo* 
melian chicken ; the animal has two accessory limbs joined to 
the normal wing and leg on one side. The forms are represented 
m plates annexed to the notes in question. 

An important mathematical paper by M. Bmsseur, furnishes 

L| n S™iSf5 t, °T^' ° f th « dlfferontial and tate- 

grai calculus. The fo Wtog sentences from a commendatorr 
preface by M.lolie, will give some idea oi the point of view 
which t ic author adopts. “ Of nil the modes of considering the 
differential 1calculus, we do not know of any more philosophical 

5 but il r "l uir f s > t0 properly Understood, 
f * nin ^ * e “ trained to metaphysical speculations. We have, 
indeed, known good analysts who never grasped it, though they 
had studied at the best sources. The great difficulty of the di& 
ferential calculus is that it attempts to analyse the idea of eon- 
tmmty; it seeks to express how a function passes in a continuous 
manner from one state to another; and it is this passage which 
has given nse to the contradictory idea of the infinitelylittte, to 
the indirect idea of limits, and to the philosophic idea of Newtom 
Brasseur has avoided this great difficulty; he has succeeded lit 
rendering the method of La Grange, who only employs" finite 
analysis, as convenient in ite applications, rndtatrigomui ar&at 
of limits or of fluxions. We will even say that his method hu* 
from the educational point of view, the advantage, over tfewtSfr 
fluxions, of notreqwringimyand, orerthat 
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cl limits, of being much h$eft, direct, and not exposed to any 
attack* even specious* Instead of analysing the idea of canti- 
wiwty he studies two successive states of a continuous function ; 
and continuity only Comes Iflkso far as that the difference between 
these two states may becomes# small as we choose without ever 
becoming nil, as seems to be the case in limits; or infinitely 
tittle, in the old signification if the word, a signification simply 
absurd, 1 * .,< 7 . 

We simply name, in conclusion, the following zoological lists, 
which make up the greater part of the volume i—Monography of 
the Malahridcs, by M. dc Afa&eul; Synopsis of the Scolytides, 
by M. Qmpuis; and new ov "little known Araneides from the 
South of Europe, by M. Simo^v vr 


SCIENTIFIC SERIALS 

Z*it$ckri0yUr Ethnologic {1873). The fifth number of the jour* 
nol for last year is of less than Average importance to English 
readers, since the principal article—a most valuable and com¬ 
prehensive one on the descriptive ethnology of Bengal—is a 
translation of Colonel Dalton*# digest of the «rfffdaT reports 
drawn up by the different Commissioners oF the province, 
and published at the cost of* the Indian Government. This 
work, which supplies information that can nowhere else be found 
in regard to the tribes occupying the Brahmaputra and Gangetic 
valleys, must henceforth be considered as indispensable to every 
student of Indian ethnology, and the editors of the Zcitschrift 
have done good service in making it known to their readers, In 
an article on a proposed improvement in the methods of crani¬ 
ometry now in uve. Dr. Jhenng passes in review the difference 
in the values of the indices, proposed by Blumcnbaeh, Retzius, 
Broca, ami others, for the definition of Dolichocephalic and 
Brachy cephalic types. His three main propositions are briefly 
these t. All cranial measurements must be projected in a line 
that is parallel or vertical to the horizontal base of the cranium, 
2. The most important maximum and minimum dimensions 
should be obtained per sc, and without reference to distances 
from definite anatomical poiptyki'3- For all parts not in the 
medial plane, the percentage f£ lengths and heights must be 
given at the points where such parte intersect these diameters. 
Dr, Jhermg thinks that it is time finally to set aside the theory 
transmitted from Blumenbach, gad through Rctrius to the pre¬ 
sent day, that every race possesses at once a special language, and 
a special type of cranium. According to his viewit is never possible 
to determine with certainty from the form of the skull the 
precise race from which an individual has sprung, and in his 
opinion the problems which ought to engage the attention of 
future students of craniology arc the determination of the mean 
cranial type of each race; and the definition of the limits within 
which each special type varies #(ttong different races. Finally 
the author wishes to show that Craniology is not competent to 
determine questions of race, buftis merely to be accepted as an 
auxiliary science to anthropology, The learned missionary, Th, 
Jcllinghaus, to whom we arc already indebted lor many valuable 
contributions to our knowledge of the languages spoken by the 
outlying tribes of our vast empire in India, gives in this number 
a‘abort account of the language of the Munda Kohls of Chota 
Nogpore. The peculiarities of their tongue seem to be a distinct 
dual for ail three persons 1 the formation of the plural and dual 
by the addition of an abbreviated form of the third personal pro¬ 
noun ; the insertion of the letter / with the vocal accent for the 
formation of the plural and dual of certain nouns and adjectives; 
tJbe mterpellation of the letter n in the root-syllable of the verb 
to foartn the abstract noun. The units of the Munda Kohls* 
numeral system are to and 20. The author describes these 
people as kind and simple in their social relations with one another. 
Herr Virchow draws attention to a specimen of a aynostolic 
Cranium as the form has been figured and described by T. B. 
Davis in his work on “ Synoatolic Crania among Aboriginal Races 
of Man” (Haarlem, 1865). As this skull belonged to a rachitic 
child, ttod similar skulls, in which the calvaria was entirely obli¬ 
terated, and the cranial bones were thickened outwardly, are 
preserved in the Berlin and other Pathologico-Anatomical col- 
lections, arid were taken from rachitic subjects, Herr Virchow 
CtmsSdera tout such forms must be held to be quite independent of 
ethnologic^ peculiarities, ahd that their occurrence amongst 
Savage Ar aboriginal races must he ascribed to the frequent pre- 
SenS omonat them of rachitism--* fact to which Pruner-Bey has 
'"sdSeWf*htttatMi* W« casino dose our notice of die con¬ 


tents of this number without mentioning an interesting commu¬ 
nication by Dr. Brehm in regard to his experience—based on an 
eight years* acquaintance—of the habits of the Chimpanzee under 
confinement. The lost individual which fell under his notice, 
and which died at the age of four from pulmonary diltease, 
showed, in many respects, an aptitude of comprehension^ a 
docility and a capability of practising the ordinary usages of 
daily life which made the animal an interesting and wholly un¬ 
objectionable inmate of Dr. Virchow’s house, where he ran 
about with little more surveillance than would have been 
awarded to a human child of the same age. The result of the 
learned author's experience of this, and other individuals of the 
race is, that although not human, there is very much of the cle¬ 
ment of humanity m the Chimpanzee. 

Poggcndorj} *s Anna ten dcr Phystk und Chimit , No. 9, 
1873.—This number commences with a theoretical examination, 
by the editor, of the action of Holtz's electrical machines of the 
“ second ** kind, those being meant which have two discs rotat¬ 
ing in opposite directions, whereas in the “ first,” and more com¬ 
mon kind, one disc rdtfctes while the other is stationary. The 
author’s view is, not that there is suction, by the conductors, of 
the electricities expanded in the insulators, as commonly sup¬ 
posed, but conversely, that electricities separated in the conduc¬ 
tors, through induction, stream over to the insulators. In this 
way, both modes of excitation, by induction and by inflow 
{Einstromung), are explained on one principle. The same holds 
good for machines of the first kind.—M. Julius Thomsen con¬ 
tinues his 11 Thermo-chemical Rerearches/' investigating here 
the action of four agents of reduction, and seven of oxidation. 
—Dr. M tiller describes a new tangent galvanometer and rheo¬ 
stat, free from the disadvantages of not being equally available 
for currents of all degrees of intensity, and of waste of time in 
use. The galvanometer differs from ordinary ones in the arrange¬ 
ments for reading and deadening ; and, in the rhcocord, to neu¬ 
tralise heating effects with strong currents, the wires are sur¬ 
rounded by distilled water.—There arc four papers referring to 
the 14 horizontal pendulum in two of which M. ZblJner de¬ 
scribes the instrument as he constructs and uses it, giving seve¬ 
ral observations made with it, which indicate its great sensitive¬ 
ness. In a third paper he represents that the idea was first 
conceived by Lorenz Hengler, a writer in “ Dingier 1 's Polytech- 
nisches Journal” in 1832 ; while in a fourth note on the subject, 
Prof. Safarik produces evidence of the same fact, and also shows 
that the bold idea of demonstrating the variations of gravity and 
of cosmic attractions by terrestrial observations in one place, 
had already been expressed and experimented on by Gruitbui- 
sen, some fifty-two years before Zbllner, viz., in 1817,—M. von 
Resold communicates the first part of a valuable paper on the 
law of colour mixtures, and the physiological primary colours; and 
Prof. Clausius discusses a new mechanical proposition with refe¬ 
rence to stationary motions.—In a note translated from the Ita¬ 
lian, the question is considered by Prof. Roiti, Is the electric 
current an ether current ? He argued that if this were the case, 
then the velocity of propagation of light in a body traversed by 
a galvanic current must be altered by the direction of this current. 
In his experiments be caused rays from two parallel slits to pass 
through two ceil-divisions, respectively, of a rectangular glass 
vessel containing sulphate of zinc solution (the thickness of the 
dividing wall being equal to the interval between the slits). In¬ 
terference fringes were obtained at the exit of the rays. Four 
electrodes being inserted, $0 that a current passed in opposite 
directions in the two cells, this bad no effect in displacement 
of the fringes. M. Roiti concludes that if the galvanic current 
were an ether current, it must have a very small velocity, less 
than 200 metres per second, which does not agree with the phe¬ 
nomena of galvanic electricity.—Prof. Mach’s paper on the 
stroboscopic determination of the pitch of tones, deserve# toe 
attention of musicians and others. 

Dcr Naturforseher, Nov. 1873.—-Among the botanical notes in 
this number is one on the age ana mode of growth of woody plants 
in Greenland. M. Kraus finds that these plants often attaiu 
great age (150 years, c.g. in the case of some willows), but that 
tne annual increase of thickness is extremely small, 1 *5 mm. at 
the maximum.—Some experiments described by M. Godlewski 
prove that formation of starch in chlorophyll granules is not 
possible without access of CO*; that the liberation of starch 
from these granules may occur in bright light; that we cannot, 
from absence of starch, infer there is no process of assimilation $ 
and that too cause of change of form in etiolated plants docs not 
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lie In the suppression of the assimilative process. Mr. Sorbv's 
observations on the colour of plants are also given.—In physics 
and chemistry, we have an account of experiments by M, Meyer 
as to the influence of access of air on alcoholic fermentation, 
MM. Favre and Valson's researches on work done in saline solu- 
tiotij^ those of M. Edlund on the electromotive and thermoelec- 
tricwces of metallic alloys with copper, those of MM. Mach 
and Fischer on reflection and refraction of sound, Prof. Maxwell's 
lecture on molecules, and other papers.—In a physiological 
paper, entitled “The internal mechanics of nerves,” some addi¬ 
tional light is thrown by M. Bernstein on the electrotonic state 
investigated by PflUger, and a hypothesis is offered, to account 
for the phenomena. There arc also biological papers on the 
apparatuses for production of sound in insects, and on the deep-sea 
fauna of the Swiss lakes.—We further note an interesting lecture 
by M. Sandberger, on a portion of the geological history of the 
Oberrheinikal ; and a quantity of valuable information in the 
Ritintrc MiUhtUungen. 

Journal of the Franklin Institute, Dec. 1873.—In this number 
are given two reports of the Committee on the mode of deter¬ 
mining the horse-power of steam boilers, A division of opinion 
Is indicated, a minority in the Committee holding, that the Horse¬ 
power of boilers for stationary engines is properly defined as 
the capability to evaporate a cubic foot of water per hour from 
and at the temperature of 212° F. and there is no reason for modi¬ 
fying its normal value ; while the majority (4 against 3), consider, 
that, in view ot variations of capacity of the same boiler under 
varied conditions, the discontinuance of the term horse-power, 
as descriptive of the size and capacity of the boiler, is advisable ; 
purchasers and makers should, instead, describe fully and in 
accurate terms, the evaporative capacity of boilers poposed, 
and the conditions under which they are worked ana tested. 
Considerations are urged in support of each of these views.— 
Mr. Richards continues his “ Principles of shop manipulation, 
for engineering apprentices \" this part treating chiefly of the 
various kinds of motive machinery.—A paper read by Mr. 
R&nsome before the Franklin Institute gives an account of the 
improvements which he has introduced into the manufacture of 
artificial stone.—We also find notes on a new hydraulic railway 
car-brake, by Mr. Henderson, and on the stability of towers 
and chimneys, by Mr. Evans.—Among the “Items and Novel¬ 
ties 51 reference is made to some important results obtained by 
Prof. Thurston, from experiments at the Stevens Institute of 
Technology, as to the behaviour of metals under stress. The 
following deduction was repeatedly confirmed :—Metal strained 
so far as to take a permanent set, and left under the stress pro¬ 
ducing it, gains in power of resistance up to a limit of time, 
which in these experiments was about seventy-two hours, and to 
a limit of increase which has a value, in the best iron, of 
about 20 per cent., where the applied force is So per cent, of the 
ultimate breaking force. 

SOCIETIES AND ACADEMIES 

Loni>on 

Mathematical Society, Jan, 8.— Dr. Hirst, F.R.S., presi¬ 
dent, in the chair.—Mr, J. W. L. Glaisher read a paper on the 
transformation of continued products into continued fractions. 
The paper had its origin in a remarkable continued fraction ior 
ir given by Prof. Sylvester in the Philosophical Transactions for 
1869, viz. 

“«I+ ~i_ 

3 I + V* _ 

*+? 3 L- 

i + l*_ 

* x 415 _ 


which is there shown to be equivalent to Wallis’s formula— 

* _ 3»a ,4«4»6,6,8.8 . . , 

^ 3 * 3 * $• 5 « 7 * 7 * 9 . . . 

Prof. Sylvester arrived at his result by means of a complete solu¬ 
tion he had previously found of the equation of finite differences 

Ux + i m + Ujr~t 

X 

(ft “sharing” as the discoverer remarked from his method of 


“ reducible cyclodes ’*) whereas th#Jmsent paper strives at the > 
result by a direct transfbrmftUom ^Clifford spoke upon foe 
foundations of the differential Cfefeitesftnd of dynamics. Tfce 1 
points dwelt upon were-—all conttagfeus quantity is expressed by 
lines, therefore every fluxfcm b really veloefcyor the method of 
fluxions and the beginning of fcineggafic is foe same: he then 
dwelt upon Newton’s demfomof tangents and Hankers remark, 
and pointed out the ne ce ss i t y of a modification of the definition, 
traced out certain analogies to the methods of Euclid and Archi¬ 
medes (definition of fourth proportional and of area), and closed 
his remarks with a proof of the composition of velocities. —The 
secretary read a note from Prof. Cfphon on a method of treating 
the kinematical question of th’e mfist general displacement of a 
solid in space.—Mr. Perigal raudeftfew remarks on the subject 
of link trammels (in connection .rifth Prof. Sylvester's recent 
paper}, in the,course of which he stated that PeauciUier’s lozenge- 
trammel is a modified reproductiorf%f J op ling’s “ double cranks” 
trammel, invented about 1822. ; The statement was Impugned 
by Prof. Sylvester and Mr. S. Roberts.—The following papers 
were taken as read:—On Hamilton's characteristic function for 
a narrow beam of light, by Prof. T. Clerk-Maxwell,—Preliminary 
account of investigations on the free motion of a solid in elliptic 
space, byfrbf. Clifford. 

Geological Society* Jan. 7.—Prof. Ramsav, V.P.R.S., 
Vice- 1 *resident, in the choir. The following communications 
were read 1. “The Origin of some of the Latce-ba-uns of 
Cumberland.” — First Paper. By J, Clifton Ward, F.G.S, 
After referring to the fact that the question of the orig.n of lake- 
basins cannot be satisfactorily discussed unless the depth of the 
lakes and the heights of the mountains arc brought before the 
mind's eye in their natural proportions, the author sketched out 
the physical geography of the lakes under discussion (Derwent- 
wnter, Bassenthwaite, Butter mere, Crumraock, and Lowes water), 
and pointed out what must have been their original size and 
shape before they were filled up to the extent they now arc. 
These lakes were not moraine-dammed, but true rock-basins. 
The belief that the present Lake-district scenery was the result 
of the sculpturing pf atmospheric powers, such as we see now 
in operation, varied by climatal changes and changes in the 
height of the district above fog sea, was enforced, and the 
opinion given that the work of elaboration of the lake-country 
scenery has been going on ever since Carboniferous or pre-Car¬ 
boniferous times. When all the, evidence was considered—the 
fact of the lake-hollows under examination being but long shallow 
troughs, the thickness of the ice wh£fo moved along the valley* 
in which the lakes now lie, the agreetnent of the deepest parts of 
the lakes with the points at whic®fom the confluence of several 
ice-streams and the narrowing offoe valley, the onward pressure 
of the ice must liave|been greatest#-—the conclusion was arrived 
at that Prof. Ramsay's theory was fully supported by these cases, 
and that the immediate cause of foe present lake-basins was the 
onward movement of the old glaciers, ploughing up their beds 
to this slight depth.—2. “ On the Traces of a Great Ice-sheet in 
the Southern part of the Lake*«i*trict and in North Woks.” 

By D. Mackintosh, F.G.S. In this paper the author brought 
forward the evidence which seems to mm to establish the ex¬ 
istence in the southern part of the Lake-district of a “ volley- 
ignoring and ridge-concealing ice-sheet.” He gave a table of 
the direction of ice-marks observed by him in the Lake-district, 
and stated that about Windermere and Ambleside the general 
direction is nearly N.N.W., round Grasmere between N.W. 
and N.N. W,, north-west and west of Grasmere in upland valleys 
and on high ridges about N. 30° W., south of Grasmere and in 
Great Langdale N. 35* W,, *nd in the ConUtoa district a little 
W, of N. In many places he recognised an uphill march of the 
ice. The author also referred to the glaciation of North Wales# 
some of the marks of which, observed by him in a district south 
of Snowdon, seemed to him to indicate foe southerly movement 
of a great ice-sheet capable of ignoring or crossing deep valleys. 
—3. Notes on some Lamellibranchi from foe BudWgh"®^* 
terton Pebbles. By Arthur Wyaft Edgell* F.G.S. 

Linnean Society, Jan. George Renfoam, IMLS* 

in the chair,—Dr. Hooker, Ffos* R.S., exhibited ft -wety; 
beautiful series of specimens of Fossil Copal, foe produtt of 
Trackylobium HommmmawNH, tome tpectasint ofReceel 
Copal from the same plant, and some fruits of ft MtmtrdkA* ail,/; 
fowarded from Zanzibar, by D& Kirk, FX&, for foe Retfk\ 
Museum.--Before proceeding to foe, regular business of fo£ : ' 
Society, the president 

the alterations hi foe Bjm4mt«gfosd : -pfjW; 


mtuRi 


*3$ 


, T T l alterations wete adopted by the Society. The follow- 

j papers were then reafy viz* t — On so f me Species of Japanese 
arm* Shells and Fishes which inhabit%lso the North Atlantic, 
by J, Gwyn Jeffreys, F.RdJ, The mollusca" noticed by the 
author were procured by Captain St in H. M S. Sylvia, 
during the years i#yf and ihjfrz, on the coasts of North Japan. 
His dredgings varied between 3 and |fi(0 fathoms. After pass¬ 
ing in review the works of^naluralists who lmd described the 
marine Shells of Japan, andejjpecially the “ Molluaca Japooica” 
by Dr. Idschke, with reference Jo those species which are common 
to Japan and Europe, Mr. Jeffreys proposal to record from 
Captain St John’s dredgings thirty-nine species, rind to give the 
range of depth lor such of them*as he had obtained in the Boren - 
pine expeditions of 1869 and 1870, He them offered an ex¬ 
planation of the occurrence of the same species in the Atlantic 
and Pacific Oceans, by suggesting that it was probably owing to 
involuntary tiansport by tides and currents, and not to voluntary 
migration. Very little is known about the direction and force of 
deep sea currents; but high northern species might be trans¬ 
ported on the one side to Japan, and on the other to Europe, by 
a bifurcation of the great Arctic current, whnh has been traced 
as far south as the Straits of Gibraltar In the course of the Par* 
cupinc expeditions. The entry of northern species into the 
Mediterranean may be accounted for by the former existence of a 
wide channel, or rather an open sea between the lower part of 
the Bay of Biscay and the Gulf of Lyons, which has been satis¬ 
factorily proved, on geological grounds, to have been formed since 
the Ternary epoch. A U*t ot the mollusea referred to in the 
paper waft given, with critical reraatks, as well as a list of twenty- 
two species ol fish which Hr, Gunther communicated as common 
to the Japanese Seas and the North Atlantic or Mediterranean. ■— 
Dr. Carpenter, F.R.S., made some general remarks on Ocean* 
currents, especially with reference to the zones of temperature in 
the North and South Atlantic, He Mated ihat it has keen a■■ cur¬ 
tained that water of 40 9 K. comes nearer to the surface in the 
equatorial regions than in the north and south temperate zones. 
T lie re are, he believes, zones of all temperatures in all deep sta*, 
such as that of 33° F. observed by Capt. St John between 
Socotra and the Seychelles. He hoped that Capt. St. John 
would, in his future expeditions, be able to obtain a very valuable 
series of observations of deep-$p temperatures. Dr. G. J. 
Allman, F.R.S., said the specimens all belonged to types 
hitherto considered extinct; and he entered into some descrip¬ 
tion of one of the most remarkable forms.—No*e on Japanese 
Brschiopoda, by Thomas Davidson, F.R.S., communicated by 
J, Gwyn Jeffreys, E'.R.S. 

Chemical Society, Jan. IJ^-Rrof, Odling, E'.R.S., presi¬ 
dent, in the chair. Mr. W. €. Roberta handed in a table 
supplementary to his paper read at the last meeting, and con¬ 
taining complete analyses of all the standard trial plates still 
extant, dating from A.r>. 1477, namely, 17 gold plates and 14 
silver ones.—The first paper was “On the action of tri* 
ch&oracetyl chloride on Amines ; I. Action on aniline," by Dr. 
D. Tommasi and Mr. R. Meldtd*. This reaction gives rise to a 
substance c 4 k 11 phenyl * iriaeda wide, which crystallises in lustrous 
plates. It is acted on by nitric acid with production of dinitro - 
phtnyl-triaeetamide crystallising in yellow needles.—Dr. II. K. 
Armstrong read a note 14 On the action of sodic ethylate on 
ethylic oxalate and other ethereal salts. 0 -— 11 On the products of 
decomposition of castor oil 1 1 * Sebactd acid,” by Mr. E. Nelson. 
Aik account of the preparation and properties of pure sebaciC 
acid* and of many of its salts. 

Geologists’Association, Jan, 2.—Henry Woodward, F. R.8., 
president! in the choir.—On the nature and formation of Flint and 
idtted bodies, by Mr. M Hawkins Johnson. The object of the 
paper was to show the nature of several members of a large group 
oFbodies occurring in sedimentary deposit of different ages, and 
Which are generally known as nodules, and described as concre¬ 
tionary, Those specially alluded to were the aeptaria from the 
London and Kimmeridge clays, the flints from the chalk, the iron 
pyrites from the chalk, the phosphatic nodules from the-gault, the 
clay ironstone nodules from the carboniferous series, and the iron* 
stone from tfce Woolwich beds. By the gentle action of solvents 
tfre structure of these bodies is revealed so as to be easily 
examined by the microscope. They are thus found all to agree 
in possessing a silicified organic structure, which may be described 
of fibres or a mass permeated in every direction 
by tmastosnosing canais. This structure wan subsequently filled 
* “ Attef material. ««*•*■ carbonate of lime, ititca, 

eofirott, phospnate oflime, carbonate of Iron, &e., the 


particular substance thus filled in depcttdhfe upon the, relative 
abundance of the substance dissolved in th^ interstitial water of 
the surrounding matrix. The singular group of concentric 
siliceous circular bands seen upon many fossils, and known «s 
orbicular silica, or Beekite markings, were also explained. The 
fossils on which they occur are imbedded in a matrix mofe pnygpa 
than themselves ana of irregular constitution, so that the evppbf 
ration, to which the consolidation of the dissolved silica in their 
pores was mainly due, occurred at a number of points on the 
surface of the fossil, at which points a deposit of silica took 
place forming the central tubercles. The cessation of evaporation 
was followed hy a fresh saturation, with the solution to be again 
evaporated, But as the evaporating points were now plugged 
up by the previous deposits, the silica last consolidated was 
deposited around their margin and upon them internally 
appearing outwardly as a ring round the tubercles. Alterna¬ 
tions of these conditions account for the numerous bands seen in 
some of the groups. 

Anthropological Institute, January 13.—Prof. Busk, 
F.R.S., president, in the chair,—A paper, by Mr. S. E Peal, 
was read, on the “ Nagas and neighbouring tribes." The tract 
of country occupied by the Nagas lies mainly between lat. 2$ 9 N, 
to 27 0 30' N., and long. 93 0 30' E, to 96* E. It is bounded on 
the east by the country of the Singphus or Tsinppos, a distinct 
race showing strongly-marked differences in language, physique, 
and customs ; on the north by Assam; and on the west are 
various other tribes, while to the south the boundary is unde¬ 
fined. The inhabitants of the tract, although all termed Nagas, 
are divided and sub-divided to so great an extent that few parts 
of the world can present such a minute segregation of innu¬ 
merable and independent tribes. A common and conspicuous 
feature ot the Nagas, Garos, Kukis, Lusfiais, and other hill- 
rac* s ol that district, is their custom ot taking human heads- 
either by regulai warfare, raids, or casual surprises. Not only 
i» the custom general among them, but it has obviously existed 
fur a long period of time, and, m its present phase, is the true 
cause of the strongly-marked variations both in language and 
physique that exist among the Naga trills, no two of whom aro 
ically alike. An almost necessary consequence of this mode ot 
life is that they area fine, hardy, active race, excelling in ab that 
relates to forest lore and labour, while, cm the oriier hand, they 
are conspicuously deficient in the arts ot pottery, Working m 
metals, and writ tug. The most singular feature is, perhaps, the 
almost total absence of agricultural implements ; everything is 
done with the Dau, or P-shaped axe. 1 he menial capacity of 
the N«>ga« is low, although they exhibit sm .rtness or cunning m 
matters relating to ordinary life ; no individual known to the 
author was able to coun beyond ten.—Mr. C. B. LUtke con¬ 
tributed a pap* r on the “Stone Monuments of the Kiiasi i I ills. 
The Kbnsi Hdls *orm a plateau, at a mean vie vat urn o 4,500 
feet above the sea, between the plains ot Assam on the ft rth, 
and Sylhet on tue south, and are inhabited by a penp* quite 
distinct from the neighbouring Hindus. The stones, which are 
profusely scattered over the range of hills are of three kinds ; 
the funeral pyres, the kists containing the jots of ashes, and the 
monumental groups, One great feature of the Khasi sepul¬ 
ture is, that the ashes ol the family are collected liom time to 
time. At first the ashes of a man arc kept in a small kist, then, 
after a few years, a great funeral ceremony is held, and the ashes 
of the various individuals of the family are collecttd from the 
smaller ki»ts. The ashes of all the men are collected into one 
car hen jar, those of the women into another, and these two jars 
are plactd in one large kiat; the jar of the women’s ashes is 

S laced next the last stone closed, for the reason that among the 
^hasi the woman is always mistress of the house. 

Riga 

Society of Naturalists, Aug. 27—Dr. Ruhse presented soiftd 
growl 1 g specimens of Hfodea Canadensis^ the American aquatic 
weed which, suue 1836, has appeared and spread over Middle 
and N orthcru Europe; and gave some account of it. Two 
different analyses 0/ the weed, by Fischer and Liebig, show a 
large proportion ot salts in its ashes, and also how widely the 
proportion of its constituents varies with the nature of die water 
in which the plant grows. 

Sept. 17- M. Schweder directed attention to * fossil egg now 
in the St. Feiusburg Museum. It w«g fuutid in the Chersonese 
Government a few years a#o, and has been secured lor 1,000 
roubles (say r66/, ). It is 18 cm. length, and 15 cm. short dia¬ 
meter ; its capacity is reckoned equal to that of 40 to 44 ben § 






ma%. It is thttJ} larger than an ostrich egg, but r much mailer 
fJKn the egg of the Epiomis, which is equaljo 148 hen’s eggs.— 
Various ptots and other specimens were presented. 

Vienna 

Imperial Academy of Sciences, Nov. 6,—Prof. Mach 
presented a paper on physical experiments as to the sense of 
equilibrium wi man* From experiments on himself, he is ted to 
think that Flourtns’ turning phenomena, the orientation of 
equilibrium and of motion, the phenomena of giddiness, certain 
optical movements, &c., may be explained by supposing that the 
nerves of the ampulla* of the semicircular canals respond to 
every stimulus (which commonly involves a turning of the con¬ 
tents of the canal), with a sensation of*turning.— Dr, Boue gave 
results of 33 years’ observations on the circumstances attracting 
lightning strokes. lie points out that the lightning often strikes 
low objects, though higher may be nearer ; and he considers that 
constancy of course, in thunder clouds (from presence of moun¬ 
tain chains, &c.) and repeated discharges at particular points, 
may afford an explanation, in the superior attraction, viz. of 
subterranean masses of metal in certain regions,—Prof. Nicm- 
tschik made a communication on the construction of an ellipse 
inscribed in a circle, centre and tangent being given, 

Nov, 13.—Prof. Pfaundler described three forms of apparatus 
he had devised for showing the composition of vibrations occur¬ 
ring at right angles to each other.—M. Stefan gave a paper on 
evaporation, examining theoretically the experiments lately 
described. From the formulae of his dynamical theory of gases, 
he calculates the mean courses of the vapour-molecules of ether 
and sulphuretted hydrogen from one collision* to the next ; these 
are 23 and 32 respectively, the millionth part of a millimetre 
being taken as unit; also, from these, the diameter of the mole¬ 
cules ; which are 0*9 and 07. 

Nov. 20.—M, Puschl presented a paper on the co-motion 
(Mitbnvegung) of light in moved media. He states the following 
conclusions ; (i> Through participation of the ponderable atoms 
in propagation of light, the latter may, in various bodies, be 
more or less retarded, but in no case is it considerably accelerated. 

(2) The specific refractive power of a body is connected with 
the substance of its atoms, and independent of its density, so long 
as the internal nature of the atom substance remains the same. 

(3) The internal nature of atoms is modifiable through external 
pressure, crystallisation, solution, mixture, and especially che¬ 
mical action. (4) The ether waves sent out from substances 
themselves are not produced immediately through the motions of 
the atoms as a whole, but mediately, through corresponding dis¬ 
turbances and concussions of the atom substance, which vibrates 
in the periods natural to it, according to the specific elasticity and 
the dimensions of the atoms.—Prof. Luess read a paper on the 
earthquakes of Southern Italy. He specified some points, in 
Sicily, and neighbouring islands, from which shocks spread 
radially in various directions (Etna, however, not being one of 
these centres); in other cases the earthquakes seemed to take a 
quite irregular course.—Dr. Weiss made some observations 
tending to identify the comet lately discovered by Coggia and 
Winnecke with Comet 18iS I.—M, Payer presented some fossils 
brought by the Weyprecht expedition from Spitsbergen. 

Boston, U.S. 

Natural History Society, Nov. *9, 1873.— Mr. F. W. 
Butman gave an account of the anatomy of liddlo stoma, and 
compared it with that of Myxim (known as hag-fish), illus¬ 
trating his remarks with series of dissections, showing the brain, 
skeleton, intestine, ovary, liver, heart, branchial sacs, See. 
These two genera of fishes form the family of Myxinidcc , and 
have similar habits and a very close external resemblance, 
although they can be readily distinguished by the number 
and position of the bramual outlets, and by the posi¬ 
tion of the (esophageal duct. Mr. Putnam said that his 
dissections, though in great part repetitions of those of Muller, 
made over thirty years ago, showed conclusively the natural 
separation of the genera by their internal structure,-^Mr. L, S. 
Burbank read a paper on the M Surface Geology of North Caro¬ 
lina,” with especial reference to some phenomena of Northern 
drift, From the facts noted the following inferences may be 
drawn i*H 1) The time which has elapsed since the close 01 the 
drift period must be very short compared with the previous ages, 
during which the solid ledges Were disintegrated by chemical 
and atmospheric agencies, 2) Boulders of the drift do not, in 
general, owe their rounded f o ju to attrition by glacial action, 


but, while still In place, assumed these forms by disintegration 
and exfoliation* <3) Whatever the force or agency of the drift 
may have been, it did fot produce the great mass of the drift 
material by mechanical action in .wearing and grinding down 
the solid rocks, but ha$4nerely carried forward and commingled 
the materials already disintegrated, —The secretary read an 
extract from a letter dated St Newfoundland, Nov. 10, 

1873, from Mr* Alexander Murray, the geologist of Newfound¬ 
land, to Professor Jules Marcou, giving an account of a remark- 
able marine monster, which recently made its appearance off 
the shores of that island, and of h severed arm or tentacle of 
the same in his possession. v The tentacle measured on October 
31, having then been several days in strong brine and shrank lit 
consequence, seventeen feet, but was said to have measured 
nineteen feet previously. 

* Par# 

Academy of Sciences, Jan. ts—M. Bertrand in the chair. 
— 1 The following papers were read Tables of Jupiter, by M. 
U. J. Leverrier. The author finds that the influence of au the 
small planets on Jupiter is inappreciable,—Third memoir on 
chemical dynamics, by M. Becquerel. This paper dealt with 
the action of water in chemical combinations and with the 
efleets of water and other liquids acting as electrodes,—On 
the distribution of magnetism in soft iron, by M. Jamin,—On 
the heat set free by the combination of nitrogen with oxygen, by 
M. Bert helot.—On the osteology of the anterior limbs of the 
Ornithorhyncus , Sec., as compared with that of the corresponding 
members of reptiles, birds, and mammalia, by M. Ch. Martins.— 
On the problem of three bodies, by M. F. Siacci,—Studies on 
diffraction, by M. A. Cornu. The author gave a method for 
the geometrical discussion of diffraction problems.—On the phy¬ 
siology of the flight of birds in relation to the action of the wing 
on the air, by M. Marey.—Organogenesis compared with andro- 
genesis (Vandrxie) in its relation with natural affinities (clast of 
Crucifer *!), by M. Ad. Chatin.—On the transformation of the 
vibroscope into a tonometer, and on its use for determining the 
absolute number of vibrations, by M. A, Terquem.—On chloral 
and its combinations with albuminous substances, by M. J. 
i’ersonne.—On an acoustic pyrometer, by M. J. Chautard* 
This instrument depends on the variation of wave-length of a 
sonorous wave when the vibrating air is heated.—On a re-agent 
paper for detecting urea, by M. Musculus.—On the formation of 
gum in fruit trees, by M. Ed. PrilHenx.—Researches on the 
glands of Kosa rubfgtnosa and on their contents, by M. R* 
Guerin.—On the geometrical properties of rational fractions, by 
M. F. Lucas.—On theorems of indeterminate analysis, by Father 
Pepin.—On the action of definite ternary systems compounded 
of mannitc, borax, and water';%V polarised light, by M, 1* 
Vignon.—On the artificial production of crystals of calcic oxalate 
resembling those produced by plants, by M. Vesquc, The 
method consisted in causing solutions of potussle oxalate and 
calcic chloride to mingle very slowly in a third neutral liquid by 
causing them to flow through strips of blotting paper, or one 
solution and the neutral liquid were mixed and the other intro¬ 
duced in the same way, or the solutions were diffused into each 
other through a dialyser.—Notes on the storms of the year 1S69, 
by M. From > 
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vy' THURSDAY, JANUARY 29, 1874 

* THE DUTY OF ELECTORS 

I N his address to his Greenwich constituents Mr. 

Gladstone has undoubtedly attacked a weak point 
of human nature, by his announcement of a large balance, 
the promise of the removal of the income-tax, and other 
reductions in taxation ; but those who really have the 
welfare of their country at heart cannot help feel¬ 
ing that, by making one doubtful good all-prominent, 
he has placed too far in the background many of those 
points which are daily becoming of more and more im¬ 
portance to the national welfare. Our country depends 
for its high position among nations, not only on 
its resources in coal and iron, but also, and more 
securely, on the mental capacity of its people, whose pecu¬ 
liarity is that they have the power of always using the re¬ 
sources at their disposal to better ad vantage than any others. 
Wc in nearly all cases have taken the lead in invention. A 
discovery, for instance, is made by which the amount of 
coal required to produce a certain amount of useful work 
is diminished greatly; this is adopted by others of our¬ 
selves, and is gradually spread to other countries, not 
however before sufficient time has elapsed to place us on 
the way to another method, which will have as great ad¬ 
vantages over the new one as that had over the one which 
preceded it. There are those amongst us who, with our 
national tendency to depreciate our own abilities and 
resources, carefully compile statistics show that our 
: gradual decline and destruction are inevitable in a certain 
definite number of years. They, however, inevitably leave 
out of the question the potentiality, as it may be termed, 
of the British brain. 

But how is it that we are able to maintain this high 
position of progressive discovery ? This is a question which 
may be well asked. The apswer is not difficult to find. 
It is on account of the th#6ughness of the work done by 
some of the scientific members of the community, who 
but too often use their best efforts, involuntarily though 
it may be, to the working out of those inductions which 
lead to the discovery of new methods that prove so in¬ 
valuable to their fellow-creatures, and so often unre- 
mnnerative to themselves. There are many who must 
feel that it is not too early to make it a part of all Govern¬ 
ment legislation, that more stress be laid on and more 
direct pecuniary assistance be given to such unremunera- 
tive scientific work, and encouragement offered for the 
production of it in greater quantity, so as to secure 
snore of its invaluable results. 

Itmay besaid, and it i# said by some, that we have gone 
onvery well as yet without any great encouragement in this 
direction j but this is the old argument over again; we are 
. now in a very different position to what we were formerly. 
When Science was in it* ^ was not so essential 
to the production of good work that those who made the 
gtfatest strides should know much of the investigations 
W those who preceded them, nor of the principles of the 
"■scjfbCtS. by the employment of which alone they can 
advance. But the last half century has been so 
’"^'adb^-'inetibod and detail, that any one 
hf ih its branches, however great his ability, can 
ha^llM# no bhanee of malting fresh improvements or 
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discoveries. What was not essential ibnnerly is essential 
now; and just as the standard of general education is 
much higher at the present time than it was some years 
ago, so must the scientific education be. 

But there is only one method of improving scientific 
education satisfactorily, and that is by making scientific 
work more possible and lucrative. A young man does not 
commence physics or chemistry or biology until he has 
really begun the battle of life ; his mind is scarcely fit for 
it before ; he must therefore, when he takes them up, see 
clearly a livelihood ahead. Such a livelihood at present is 
little more than a phantom. The prospect of a post in any 
Government institution, such as the British Museum, for 
example, is, to say the most, to scarcely a pittance, and there 
are many of the best workers who would undergo many 
privations rather than have to devote the greater part of 
their lives to the drudgery of an educational appointment. 
Most scientific men do not expect to become rich on 
their avocation; the inherent pleasure of their subject 
compensates to a certain extent for the diminished in¬ 
come ; but they must live, and living means more than 
obtaining an income which is insufficient to allow of their 
maintaining the social position to which they are born, 
or to which their education has brought them. 

Such being the case, ought not the nation in a fresh 
Parliamentary election to lay some stress on the im¬ 
provements that are indispensable for the healthy 
progress of scientific thought? Why does Mr. Glad¬ 
stone’s interest in the higher Education begin and end 
with Ireland—can it have any reference to party ques¬ 
tions? Why is there all too slight a reference to the 
University question and no reference at all to the Report 
of the Royal Commission which has recently beenjissued— 
is it because Mr. Gladstone knows that there are many 
Conservatives much more liberal and large-minded than 
the Liberals themselves on this subject? 

Is there no feeling throughout the country on the sub¬ 
ject of Museums, or the ever-growing necessity for a 
Minister of Education? Mr. Gladstone may well be 
excused from referring to these topics in his u prolix 99 
manifesto, but are all the Constituencies to neglect them ? 
Is the Sectarian or the Licensed-Victualler to be the only 
man who shall require his candidate to render a reason— 
to state his views ? Our point is, that every voter in the 
kingdom has now an opportunity of helping on the cause 
of Science and Education by insisting upon his repre¬ 
sentative having ideas—and right ideas—on these ques¬ 
tions. 

Why should there not, among the numerous influ¬ 
ential scientific societies which are spread through the 
country, be formed organised committees whose duty 
shall be to use their influence in representing their re¬ 
quirements to the candidates for parliamentary election, 
and doing all in their power to get their wants respected 
and complied with ? Again, why should not those bodies, 
like the University of London, with a large number of 
scientific voters, and a representative, do all in their 
power to return for their member one who has the 
interests of Science and the higher education at 
heart, and who will do all he can to put these 
interests in the best light ? That Such will not be done 
by the University of London at least, will be evident if 
Mr. Lowe is again returned as their member at the 


coming election; for his principles r of action are under- 
Stood; his views with regard to the Universities and the 
higher teaching generally are known ; and his unwilling¬ 
ness, even to consider the desirability of raising the 
salaries of the scientific officers of the British Mu¬ 
seum to the level of those of ordinary Government 
officials is before the world. There is no doubt that he 
has forfeited all claim, to the support either of the 
Scientific or the Medical Graduates of the important 
Corporation which he represents. 

PHYSICAL GEOGRAPHY 
Physical Geography , in its Relation to the Prevailing 
Winds and Currents. By John Knox Laughton, M.A., 
F.R.A.S., Mathematical and Naval Instructor at the 
Royal Naval College. Second Ed. (J. D. Potter, 1873.) 
The Ocean: its Tides ana Currents , and their Causes. 
By William Leighton Jordan. (Longmans, 1873.) 

HE first part of Mr. Laughton's work consists of a 
comprehensive and valuable summary of the pre¬ 
sent state of our knowledge of the prevailing Winds in 
different parts of the globe ; on the basis of which he 
proceeds to examine into the commonly-received theory 
of Atmospheric Circulation, and pronounces that “it de¬ 
scribes the phenomena which do not exist, and misrepre¬ 
sents, or does not account for, phenomena which do.* 
The second part treats of the Currents of the Ocean ; 
and these (following Major Rennell) he attributes for the 
most part to the winds prevailing in the localities in 
which they originate, their effects being variously modi¬ 
fied by coast-lines, the meeting of other currents, &c. 
We believe that he is quite justified in upholding this 
general doctrine, and in repudiating the notion of Captain 
Maury that differences of temperature, excess of evapo¬ 
ration, &c., can sustain the Gulf Stream or any great 
oceanic current. But he rides his hobby a great deal too 
bard, when he affirms that under no circumstances can 
these agencies produce currents; going so far as to 
attribute the in-current of the Strait qf Gibraltar to the 
vis-hdergo of the Gulf Stream. As well might he attri¬ 
bute to it the constant current which sets over the bar of 
the Karaboghaz or Black Gulf on the eastern side of 
the Caspian, and carries (according to the computation of 
Von Bar) 350,000 tons of salt a day into this great natural 
salt-pan, the water (which the natives fancy must have 
some subterranean outlet) being all got rid of by evapo¬ 
ration. According to Sir John Herschel’s computations, 
the excess of evaporation from the M editerranean area, 
over the return of water by rain, would require twelve 
Hites to supply it; and as there is only one Nile, and as 
Captain Wharton's recent researches in the Dardanelles 
show that the Black Sea sends very little of its river- 
water into the Mediterranean (the supply poured in by 
the Danube, the Don, the Dnieper, and the Dniester, 
being very little more than sufficient to make up for the 
evaporation of the Black Sea itself), it ip obvious that an 
enormous deficiency must exist, after every allowance has 
been made for the Rhone, the Ebro, and the Po, which 
are the only considerable rivers, beside the Nik, that 
pout their waters direct into the Mediterranean basin. 

Mr. Laughton does not seem to have made himself as 
weft acquainted as a Government naval instructor might 


have been expected to be, with Recent contributions to 
Oceanic Hydrography. Thus he Repeats the statement of 
his first edition, that the Gulf Stream rushes through the 
Florida Channel at a rate varying from 80 to no mike a 
day ; whereas the Admiralty Pilot Chart, based on the 
most trustworthy information, makes the annual average 
only 48 miles per day. He does not deign to notice the 
arguments adduced by Dr. Carpenter in his last report to 
the Royal Society, which have satisfied many eminent 
authorities that the amelioration of the climate of North 
Western Europe is due, not to the true Gulf Stream or 
Florida Current, but to a slow north-easterly movement of 
warm water sustained by thermal influences alone. He 
repeats (p. 200) the old fallacy.that the cold of the ocean- 
bottom is “ due to the great depth, to the impermeability 
of water by the sun's rays ;" as if this had not been dis¬ 
proved by the fact, that the bottom-temperature ,6f the 
Mediterranean, at depths ranging to 2,000 fathoms, is 
from 54 0 to 56°, whilst that of the Atlantic at similar 
depths and under the same parallel is twenty degrees 
lower. And in p. 250 he makes the astounding statement 
that “ the gradual closing up of the channels [through 
which the Gulf Stream flows], by the ceaseless work of the 
polypes, has, by diminishing the outlet , increased the force 
of the stream ;" which is tantamount to saying that the 
stream of water which issues from a fire-engine has a 
greater force than that which works its pumps ! If we 
had only to narrow an outlet to create force, we need not 
be afraid of the exhaustion of our coal. 

We recommend Mr. Laughton, before he Issues another 
edition of his book, to dismiss from his mind, if he can, 
all prejudice in favour of his particular theory, and to 
open his mind more fully to the evidence of a vertical 
Oceanic circulation, which he already partly admits, and 
which is not in the least inconsistent with his fundamental 
principle (in which we entirely accord) of the maintenance 
of the horizontal circulation of the great Ocean-basins by 
the movements of the atmosphere. 

The title of Mr. Jordan's book is very misleading; for, 
although professing to treat of the tides and currents of 
the Ocean, he devotes the greater part of his 344 octavo 
pages to an exposition of what may be called the Jor¬ 
danian (in opposition to the Newtonian) system of Astro* 
nomy. This system is based on the doctrine of inertion, 
by which Mr. J. means the inherent tendency of all tno* 
tion to come to an end. The only motor force he admits 
is that of gravitation ; and he considers himself to have 
proved that the revolutions of the planets round the sun are 
due to the opposition between solhr gravitation and astral 
gravitation, u so that, in,their courses, they ate borne 
smoothly along the lines <rf equilibrium lying between 
opposing forces of gravitation” He also maintains that 
“the rotation of a sphere tends to cause surrounding 
bodies to revolve around it;* and that,in this mahtkir, 
the rotation of the earth from west to east tends to carry 
the moon in the same direction, its “lagging 1 m4m* 
beng due to “astmigravitatipn,” 

The application of Mr. Jordan's theory of inertlon rto 
the movements of the ocean Is very obvious. Reasoning 
upon the fact that when a vessel containing water Is 
made to rotate, “the water tends $0.maintain.itsposk 
, tion, and therefore bas a relative motion pyepr Ibe surface 
| of the vessel in the QfWttk 



lit. Jordan supposes that this win 
alwaysbe so j and that the tendency of ocean-water to 
be left behind is the great source of tides and currents. 
But if he will try the experiment of continued rotation, 
especially with a vessel havng not a smooth hut an irre¬ 
gular interior, he will find that after a time the water 
rotates as fast as the vessel itself, and partakes of its 
momentum. Were it otherwise in the case of the Earth, 
no rock could withstand the abrading power of the mass 
of water which would be constantly impelled against its 
eastern face—not only on the surface, as in the case of 
the trade-wind current, but at its greatest depths. That 
Ocean-water not changing its place northwards or south¬ 
wards, does fully partake of the Earth's motion, and 
does not tend to kg behind, is proved by the exceptional 
cases in which a flow of water moving towards either Pole 
tends eastwards in virtue of its excess of easterly momen¬ 
tum, and in which a flow moving towards the Equator 
tends westwards in virtue of its deficiency in easterly 
momentum. The Challenger temperature-sections of the 
Atlantic show this to be the case with the cold-stratum 
beneath the Gulf Stream, which comes to the surface 
along the Atlantic sea-board of the United .States ; a 
similar “ cold wall" has been found by our Naval 
Surveyor, Capt. St. John, to intervene between the Kuro 
Siwo (which is the counterpart of the Gulf Stream in the 
Pacific) and the eastern coast of Japan ; and the recent 
researches of Dr. Meyer have shown that even in the 
North Sea a like upward movement of the colder under¬ 
stratum is distinctly traceable along the eastern shores of 
Britain, and still more on the eastern slope of the Dogger 
Bank. 

It would be quite useless to either follow Mr. JoTdan 
through his detailed application of a theory which is so 
completely baseless, or to examine into the validity of his 
criticisms of the views of others. He is obviously a man 
possessed, like the notorious upholder of the earth’s flat¬ 
ness, by a “ dominant idea# which nothing will dispel; and 
&H we can do is to warn our readers that his book is 
good for nothing, except as a warning example of mis¬ 
directed ingenuity. 


ANIMAL MECHANICS 

Principles of Animat Mechanics, By the Rev. S. 

Haughtoo, F.R.S. (Longmans, Green and Co.) 
*T*HIS formidable volume has four languages on the 
- very title-page, and bristles throughout with nume¬ 
rical calculations, analytical formulae, and geometrical 
constructions. When, in addition, we record that it con¬ 
tains anatomical details, teleological postulates, hints on 
the best mode of hanging, &c., it will be obvious that no 
one man can be expected to be able to pronounce upon 
Its value from mote than a few of the possible points of 

nhur. 

We are told in the Preface that the object of thq work 
is to show “ the mutual advantages obtainable by *na- 
tomists and geometers from a combination of the sciences 
which they cultivate. Anatomists will gam by the m- 
i»ea««d precision which numerical statements must give 
totfcafr observations, and geometers wttl find in anatomy 
of problem# opened out to their 
§wrolytiwre Ms - -.fca* 4ftriba statement t Every 
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anatomist worthy of the name strives after the greatest 
attainable precision in those observations in which it is 
requisite, and many able mathematicians have treated of 
anatomical problems. But passing this over, we are 
obliged to say that Dr. Haughton's mathematics are barely 
such as are calculated to attract the anatomist. When 
writing for a class of persons who, at the best, rarely 
know more than the merest dements of mathematics-*- 
surely it would be well to use the sim plest processes which 
will suffice. This is not Dr. Haughton's method; he 
rather acts on the principle of making an investigation as 
showy as possible by the introduction of an immense 
quantity of quite superfluous analysis. This is, no doubt, 
calculated to impress the majority of readers with an idea 
of the author's profundity ; and, though even very ordi¬ 
nary mathematicians will find no reason to share this im¬ 
pression, we cannot understand the necessity for putting 
such a threatening barrier in the way of the poor anato¬ 
mist who wishes to understand the reasons here assigned 
why muscles have the particular forms which it is part of 
his business to examine, describe, and classify. 

Excellent instances of this peculiarity of the work may 
be given in great numbers, but one must suffice. Take 
the investigation in p. 239, which is given to prove that no 
work is done by a quadrilateral muscle when one of the 
bones acted on revolves about a certain given point The 
result given in the text follows instantly from the most 
elementary geometry, if a single additional line be inserted 
in the woodcut; always, however, providing that the 
reader is prepared to allow the following postulates, which 
may, perhaps, not be very readily assented to, but which 
are as necessary for the elementary geometry as for the 
pompous analysis. The first is, that when muscular 
fibres are extended, as much negative work is done by 
them as there is done of positive work when they con¬ 
tract by the same amount! The second is, that in a plane 
quadrilateral muscle the fibres run in lines which, if pro¬ 
duced, would all meet in the intersection of the lines 
joining the ends of their places of attachment to the 
bones, and that t)iey are uniformly distributed radially 
from this point. Postulates of this kind are, indeed, very 
common throughout the work. 

The three great features of novelty in the work, so far as 
we can perceive—in addition to the very numerous, and 
obviously careful, determinations of the weights, &c., of 
corresponding muscles in various beasts, birds, and fishes 
—are the Law of Fatigue, a grind teleological Postulate, 
and the Principle of Least Action, 

These are enunciated as follows, the third as applied 
to the heart:— 

w When the same muscle (or group of muscles) is kept 
in constant action until fatigue sets in, the total work 
done, multiplied by the rate of work, is constant.” 

u The Framer of the Universe (Aww>v/>y<fc to 0 Koapov) 
has constructed all muscles upon the principle that each 
shall perform the maximum of Work possible for it under 
the given external conditions.” 

w The arrangement of the fibres of the heart must be 
such as to allow each fibre to contract tothe fullest extent 
required by the law of muscular contraction.’* 

As a simple comment on the first of these, rendered 
very instructive by the ipsight it affords us into the 
cogency of the author** reasoning, take the M* 
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any mm wishes for a simple proof of the in- 
fefority of the endurance of his muscles as compared 
wfrh those of a woman, let him carry a child on his arm 
for the same time that his wife or nurse can do (sic) with 
ease, and he will find himself much fatigued.” 

tn this striking passage, for “ a woman ” read “ another 
man for “ wife ior nurse” read “ coalheaver ; ” for 
“child” read “ sack of coals and for “ arm ” “back.” 
It is still obviously true l Many other, perhaps even more 
remarkable, forms of this statement will present them¬ 
selves to the intelligent reader. 

We had markedfor comment or quotation a great number 
of passages, but considering the characteristic qualities 
of the specimens we have given, we think the reader who 
wishes more may safely be left to seek them in the work 
itself. Perhaps the most curious point we have not yet 
alluded to is the author's calculation of the force which 
can be exerted by the abdominal muscles. In his first 
publication of this astonishing result he adopted seriously 
a quotation from Sterne which Duncan, writing on the 
forces employed in parturition, had used (in its original 
intention) as a mere joke; and in the work before us, in 
spite of all that has been done, especially by Duncan and 
Schatz, since that first publication of his, Dr. Haughton 
still gravely writes 

“ Thus, we see that, on an emergency, somewhat more 
than a quarter of a ton pressure can be brought to bear 
upon a refractory child that refuses to come into the 
world in the usual manner.” 

It is only necessary to explain that this is assigned not 
as the whole pressure on the surface of the child, but 
merely as the component in the direction of its motion ! 

POLAR EXPLORATION 
The Gateway to the Polynia : A Voyage to Spitsbergen . 
From the Journal of John C. Wells, R.N. With nume¬ 
rous Illustrations. (London, 1873. 8vo, pp, 355.) 
VERY fresh book on the Arctic Regions helps to 
awaken the dormant interest of the public in the 
question of Polar Exploration, and from that point of 
view this volume commands our attention. From no 
other, however, can we recommend it. The “rapid 
sketch of Arctic voyages M contained in the introductory 
chapter is rapid indeed—we might also add vapid—and 
it is followed by a disquisition on things in general in 
which some of the statements are true and a few of them 
new, though the new and the true do not seem to be 
always successfully combined. Of course it was not to 
be expected that the masterly summary of the progress 
of northern discovery given by Richardson in his well- 
known “ Polar Regions " should be excelled or equalled, 
but we had a right, we conceive, to look for a few more 
details than we get of the American, German, and espe¬ 
cially of the Swedish expeditions executed since Sir 
John’s work appeared. But even letting that pass, we 
should have been contented with a plain narrative of 
Capt. Wells's own w Voyage,” whereas we have nothing of 
the sort. We are told, it is true, that he sailed in the 
yacht Sampson, that he left this country in May 1872, 
and, after reaching lai. 8q&*, returned in the follow¬ 
ing September—facts which any of our readers may 
find if they take the troubled looking back into our 
columns \ but of the incidents and results of the voyage 


we are afforded only the most vague outline, drawn in a 
confitsed and book-making way. One remarkable and 
suggestive fact is to be noticed. The name of the owner 
of the yacht never appears in regard to this voyage t 
Little bits of what may once have been written in a 
journal pieced together with stories more or less {and 
rather less than more) connected with the subject, such 
as that of the building of Scalloway Castle (imperfectly 
told by the way)—yams spun by old whalers and sailors 
—scraps of zoology, botany, geography, and meteorology 
(some of them incorrect)—long extracts from Parry's well- 
known “ Voyage "—the whole jumbled into one chaotic 
mass, from which it is difficult to derive any clear know¬ 
ledge of what belongs to the writer of the “ Journal," and 
what has been drawn from other authors. We are 
treated to certain woodcuts, the like of which were the 
wonder of our childhood, such as that of the Right 
Whale (p. 64) ; but whether Captain Wells saw a Right 
Whale, or knows one when he sees.it, we don’t profess to 
say, and this particular portrait is simply named “ Whale.” 
The cut representing “ Whales' Food” (p. 82) is alto¬ 
gether wrong ; whales would fare badly if they only swal¬ 
lowed such nourishment as the Hydrozoa there figured, 
and the author might have learnt better from old 
Friderich Martens, two hundred years ago. Shetlanders 
are said (p. 71) to be a “branch of the Celtic family.” 
The Reindeer-figured (to face p. 223) were certainly not 
drawn from Spitsbergen examples, and most parts of the 
book indeed might almost just as well have been written 
by a man who had never been to that country. 

But perhaps all this may be looked upon as trifling. 
Capt. Wells's great object is to urge the claims of the 
Spitzbergen over the Smith's Sound route for future Arctic 
discovery, On this question much has been written and 
spoken ; and though the opinion of experts is overwhelm¬ 
ingly strong in favour of the latter, the former is not to be 
dismissed in the off-hand way in which it frequently is. 
Impossible as it may seem, we wish to reconcile the ad¬ 
herents of either creed. Capt, Wells, we think, is not the 
ablest of advocates. He omits putting the point as 
strongly as it ought to be put, indeed his theory is utterly 
opposed to it. In his map all the space encircled by the 
85th parallel is marked “Polynia,” and an arrow-head 
obligingly informs us that “ the gateway to the Pole” lies 
in long. io° E. To force this gateway by steamer would 
seem to be his advice. Now we cannot agree with him 
here, for the idea of a great extent of perpetually open 
water, which is the essence of the notion of a Polynia, is 
a mere assumption, against which much seems to mi litate. 
Now there are two entirely different things for the Arctic 
discoverer to do. If his object be merely to reach the Pole 
by the cheapest and easiest means, our belief is that there Is 
no way better than the Spitzbergen route, but one cannot 
expect to do it by water. The expedition should winter 
in the north of Spitzbergen, or on one of the outlying 
islets, and sledge-parties should be sent in early tpring 
over the ice to reach the goal, and return with &H possible 
speed. But if the object be to make a really satisfactory 
exploration, then the almost perfect agreement of Arctic 
authorities declares for Smith's Sound. It is possible 
that the Spitzbergen route might be 
private enterprise, but for the other a Government expe- 
dition is essential On parting with C«|rtain Wdl*, we am 
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fSJad to find we Agree with him on one point“ We want a 
new motive torouae up the spirit of the nation and Go¬ 
vernment ; and what higher and nobler one can be found 
than the search for truth and the advancement of 
Science ? This is the duty of a Government, to promote 
the national welfare ; and one of the surest ways in which 
this can be done is by encouraging scientific efforts. . . . 
There are few ways in which this spirit can be better 
fostered than by Polar exploration ; and so popular is 
such service amongst our sailors, more especially Arctic 
sailors, that hundreds of them volunteer to go when any 
project of this kind is afloat. From this point of view, 
the exploration of the higher latitudes is a matter for 
Government, and not for private enterprise ” (pp. 2, 3). 


OUR BOOK SHELF 

Perils in the Polar Seas . True Stories of Arctic Adven¬ 
ture and Discovery : A Book for the Young. By Mrs. 
Chisholm, authoress of 41 Rana; or, the Story of a Frog,” 
&c. (London : John Murray, 1874.) 

This is one of the best books of the kind we have met 
with. It is written for the young, but Mrs. Chisholm has 
wisely made no attempt to “ write down ” to the supposed 
mean capacity of the little folks ; she tells her intensely 
interesting story in simple, unaffected, clear, forcible 
English. Indeed, were it not for the occasional interrup- 
tive questions and remarks of the group of youngsters to 
whom the authoress is supposed to be telling her story, 
one would naturally fancy that the book, like 44 Gullivers 
Travels ” and 44 Robinson Crusoe ” had been written for 
all who can understand plain English. Mrs. Chisholm, 
in her opening chapter, “ Life with the Esquimaux/’ 
gives many details concerning the habits of that 
people, taken mainly from the late unfortunate Captain 
Han’s account of his residence among them. After 
another brief chapter on “North-East Voyages,” she 
enters upon the history of Arctic discovery on the Ameri¬ 
can side, and with the greatest care and clearness, tells 
what the principal explorers, from Frobisher down to 
Hall, have done to make known to us the outline of the 
lands and seas of those mysterious northern regions. In 
doing so the authoress’s object is something more than 
merely to fascinate and thrill her readers by a narrative 
of strange adventures by flood and field ; while there is no 
apparent attempt at making the story a vehicle for con¬ 
veying useful information, yet Mrs. Chisholm manages to 
convey, in an impressive manner, a great amount of know¬ 
ledge of the geography, natural history, and meteorology 
of the Polar Regions. Indeed it would be difficult to 
devise a better method than is here followed, with the 
assistance of two excellent maps, of teaching the geo¬ 
graphy of Arctic America. As might be expected, the 
greater part of the hook is occupied with modem voyages, 
mainly those of Parry, the Rosses, Franklin, and the 
Franklin Search parties. 44 Uncle George” gives a good 
deal of information concerning the whale* fishery, and also 
an account of Parry’s boat voyage to the north of Spits¬ 
bergen. Besides the two maps already referred to, the 
volume contains many beautiful illustrations. Per¬ 
haps it was scarcely necessary to make the children 
interrupt the story-teller so frequently with their ques¬ 
tions ; indeed the story is so attractively told that such 
diversions are sometimes irritating. But this' is a small 
matter j the work as a whole is capitally done, thoroughly 
interesting, healthy, and full of information, 

Bisioriscke Fragen mil Hiilfi der Natumissenschaften 
beantwcrtel von Dr. Karl Ernst v. Baer, 

Studictt ms dm GtbitU dir N<tturwmenschaftin y von 
Dr. It. JS. v. Baer, Part IL, Sec. i. (St. Petersburg, 1873.) 

•Th« * Historic Questions/ just published by this eminent 


naturalist, aim at solving by evidence from natural history 
certain disputed traditions which have puziled historical 
critics. The first subject remarked on is the “swan’s 
song,” which seems so fanciful a myth to western nations 
accustomed only to the songless swan, which the Russians 
call shipUn , the “ hisser.” but not to the other swan, which 
they name klikdn, the “ caller,” whose melancholy notes 
are so often heard by travellers in North-East Europe and 
North Asia ; it is stated on no less authority than that of 
Pallas, that the swans utter these tones when mortally 
wounded, Next follows an examination of the voyages 
of Odysseus, made with the view of ascertaining how 
much of ancient geography is embodied in the Homeric 
narrative. According to Dr. v, Baer’s map, several locali¬ 
ties of the ideal voyage are to be traced in the Black Sea, 
at whose entrance are Skylla and Charybdis and the 
Symplegades, while the Laestrygonians dwelt in the 
Krimea, and Kimmerian darkness began at the opening 
into the Sea of Azof. Lastly, the locality of the Biblical 
Ophir is discussed ; Dr. v. Baer finds it in the Peninsula 
of Malacca. 

In the collected 44 Studies ” we find a German version 
of a paper dating from 1848, on the Influence of External 
Nature on the Social Relations of Races. The next is 
dated Berlin, 1866, on Purpose in the Processes of Nature, 
in which he gives the name of teleophoby to the fear he 
observes among some naturalists of recognising an object 
or purpose in Nature. Dr. v. Baer’s doctrine is summed 
up in a passage reproduced, with slight alteration, from 
his own writings 33 years ago : 44 Thus the earth is but 
the seed-bed in which the spiritual inheritance of man in¬ 
creases, and the history of Nature is but the history of 
continuous victory of Spirit over Matter. This is the 
fundamental idea of Creation^ for the satisfaction or 
rather for the attainment of which individuals and series 
of generations must disappear, that the future may be 
built on the framework of an immeasurable past.” The 
concluding paper is on Rivers and their Action, a contri¬ 
bution to physical geography in which arguments as to 
the antiquity of man founded on the presence of human 
relics in river-beds or deltas are treated as of little 
account. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . No notice is taken of anonymous 
communications\ ] 

Prof. Barrett and Sensitive Flames 

Though my memory fails to recall the fact, I cannot, with 
Prof. Barrett’s letter before me, refuse to believe that he sent me 
the paper to which he refers. 

Perhaps I ought to have known what Mr, Barrett hod been 
doing before large audiences, but 1 regret to say that 1 did not. 
My excellent assistant, Mr. Cottrell, first heard of Mr. Barrett’s 
experiments from one of my own audience, and steps had been 
taken to do Mr. Barrett justice before his letter appeared. That 
act he has anticipated by very ably and veay modestly doing 
justice to himself. 

- J, Tyndall 

Remarkable Fossils 

One of the most remarkable collections of Wealden fossils 
ever seen, was lately on loan for a few days to the exhibition 
then open at Horsham, and is one that is not to be equalled by 
any at our public museums in the country. So remarkable is ft 
that I am induced to give you a short description. As you 
enter the room to the left, the first thing to attract the attention 
of the palaeontologist was the collection contained in a case of 
about 12 ft, long by 3 ft, wide, filled to repletion with the fossil 
bones of the “Great Horsham Iguanodon ” and "Tower 
Hill Iguanodon,” and various other bones. There were the fibula, 
scapula, and caracoid of Iguanodon in juxtaposition with the 
humerus belonging to the same specimen, the jaw of the young 
Iguarodon and the caudal vertebrae, all figured andfdescribed in 
the monographs of the Pah^tographical Society. Also the 







pktbourae, femur, and tibia with metatarsals and a distal 
Jpidty. and various other vertebra, teeth and phalanges. The 
*>' of a very young Megalosaurus which evidently perished 
t shortly after its escape from the egg, The tibia, supposed 
Kik, and various other bones and teeth of Megalosaurus, the 
^ v«ttebne, and teeth of Hyloeosaurus. The jaw and other 
remains of a young Suctosaurns nUtridtns not long escaped 
from the shell, ana teeth of 6uchos(mrus f a fine vertebra of 
Streptospondylian type found with the “ Great Horsham 
Igtmnodon,” and ft femur of a young crocodile. The muzzle 
and portions of jaws, teeth, vertebra;, scutes, and various other | 
bones of Gtniopholis crassidctts . This specimen shows the 

succession of three teeth. This specimen was borrowed in 1842 
by a well-known palaeontologist for the purpose o( illustration 
and description. Three artists were employed, who executed five 
quarto plates of the various portions, but they have never yet been 
published. Seventeen specimens have not been returned. A 
younger and very beautiful specimen of GoniopkoHs crassidms in its 
matrix of stone is missing from this collection. It was borrowed 
shortly after the above specimen and lithographed at once. It has 
unfortunately made its escape from custody. It is clear from the 
specimens shown that the armour of Goniopholis was far more 
perfect than that of any other living or extinct crocodilian. The 
toothed and imbricated scutes were in connection with others of 
a hexagonal or pentagonal shape, which were suturally united. 
The abdominal scutes overlapped each other on one side. Be¬ 
sides these there are several bones of Pterodactyl, the vertebrae, 
ribs and teeth of Plesiosaurus, a fine jaw of a beaver, various pubic 
and tympanic bones, and the pubic bone of a saurian described 
by Dr. Mantell, bones of turtles and many other bones, too 
numerous to mention, and some of most gigantic size, and in a 
Wonderful state of preservation. This collection is the pro¬ 
perty of Mr. Holmes, who is also the discoverer of tliem. 

Many of the bones are altogether unknown, and their 
inspection may throw some light on the kind of animals to 
which they belong. Thomas Wm. Cowan 

Horsham, Jan. 5 - 


Earthquake in Argyllshire 

I BEG to forward to you a letter from the principal light- 
keeper at Dhu Heartach Lighthouse, addressed to Mr. Cuuing* 
ham, Secretary to the Board of Northern Lighthouses. 

The Dhu Heartach is a trap rock about fifteen miles to the 
W.S.W. of Iona, in Argyllshire, which is the nearest land. It 
is *20 feet long and about 30 feet high, the tower, which is of 
granite, being raised to the height of 130 feet above the sea. 
The rock is everywhere surrounded by deep water, and is of an 
elliptical form. During the erection of the tower iourteen stones, 
eacn of two tons, which had been fixed in the tower by joggles 
and portland cement at the level of 37 feet above high water, 
were torn out and swept off the rock into deep water. 

Although the tower is much subject to impact from the waves, 
In spite of its height above the sea, yet neither my brother 
nor 1 have any doubt that the light-keepers are right in tracing 
the shock to an earthquake. Perhaps some of your readers may 
have experienced the shock in other places. 

Edinburgh, Jan, 16 Thomas Stevenson 


“Dhu Heartach Lighthouse, Jan. 7, 1874 
“ Sir,—I beg leave to inform you of the following rare occur¬ 
rence :—On the evening of the 6th inst. at 8.13 p.m. (local 
time), Mr. Leith and I were sitting in the kitchen, when we 
heard a rumbling noise, followed by a tremulous motion, which 
lasted about two seconds. On goirtf* to the light-room, Mr. 
McAllister (who wa<i on watch at the time) states that the noise 
resembled the booming of a cannon, and the tremulous motion 
was very apparent. A fresh gale from W.S.W. was blowing at 
the time, but there was no sea striking the rock to cause the 
concussion ; in fact there was less sea than had been for some 
days previous. When a heavy sea strikes the tower, it has quite 
a different effect, and cannot be mistaken for anything else. 
There was neither thunder nor lightning at the time } barometer 
steady at 29°'96 j thermometer 46°; weather hazy. 

11 1 can offer no suggestion os to the cause, unless it proceeded 
from a slight shock of earthquake : the fumbling noise and 
tremulous motion indicated such. One thing we are all con¬ 
fident of, it was not from a sea striking the rock. I have no 
wish to be at all sensational, but I have thought it right to send 
you the above details, as the same may have been felt in other 
part* of the country, and this may tend to corroborate it 

(Signed) “ James Ewing 

“To the Secretary, Northern Lighthouse Office, Edinburgh,” 


-■ gltflftrilHSI'y ' 

Th&jui appears to have hewn a misprint in your article "Tele¬ 
graphing Extraordinary (Ton. 15).. 

It is there stated that the speed of the automatic instrument Is 
but 200 letters a minute. This speed can be reached by hand- 
signalling a very usual speed being 170 letters ; and perhaps the 
writer intended to say that 200 letters, or 40 words, was the ut¬ 
most limit of //«-automatic service, which would be correct. 

Post Office, Jan. 10 R. S. Gulley 


[In contrasting the work obtained out of the Wheatstone 
“ high speed ” automatic service in use by the General Post 
Office in this country with that of the new American instrument, 
by a slip of the pen the word “letters” was substituted for 
“ words ; ” but in giving 200 words as the speed over a circuit of 
similar length to that between Washington and New York, a 
maximum under most favourable circumstances of insulation of 
the wires was recorded 

Practically the average working speed obtained on a circuit of 
from 300 to 400 miles in length, by the Wheatstone, does not 
exceed 90 words or about 450 letters per minute, and with the 
Morse about 25 words, or 130 letters. On circuits between 200 
and 300 miles the Wheatstone Automatic Service may be con¬ 
sidered practically to average 120 words, or about 6oo letters per 
minute. The American instrument transmits from 1,200 to 
2,500 words a minute over 2300 mile circuit.—Ei>.] 


Echo at Maidenhead 

There is a rail way-bridge over the Thames at Maidenhead 
which is said to be of a wider span than any other iu England. 
While standing beneath this arch, we hear the echo of a sound re¬ 
peated fourteen or fifteen times with tolerable distinctness, From 
the first to* the fourteenth echo occupies about five seconds. The 
sounds become, of course, less and less loud, but, at the same 
time, the pitch of the note if* raised, and has at 11st risen three 
quarters of a tone as indicated by a delicate instrument which 
gives quarter-tones. As I have not seen a similar fact noticed 
ut any work on Sound, I shall be glad if any of your readers 
can give an explanation. 

I may add, that this echo repeats distinctly the sound of the 
letter j, which is not usually the case. J. F. 

Belmont, Dartmouth 


Flight of Birds 

During the hurricane of October 6, 1873, I was residing on 
the west shore of Biscayne Bay, South Florida. In the early 
part of the gale, and while ft was approaching its height, I 
noticed overhead innumerable “man-of-war hawks.” They 
seemed to be “laying*to” (to use a nautical phrase), with but 
little motion of their wings ; their heads were towards the wind, 
but instead of moving backwards they seemed to drift off in a 
line calculated to take them, directly away from the storm* 
centre. 

A short time ago I communicated these facts to the secretary 
of the Smithsonian Institution, who immediately informed me 
that what I had observed was new to him, and probably to the 
scientific world, and he advised me to send a copy of my letter 
to you. The learned secretary also wrote a flattering approval 
of my suggestion that the behaviour of the birds under conside¬ 
ration might be explained on the theory of “ natural selection/ 1 
I have forgotten the exact wording of my letter, but the idea em¬ 
bodied in tt was that during a cytlone the “man-of-war hawk ” 
profits by the experience of its ancestor.*, an experience which 
has become organised in the race, and which enables them to 
make the best possible adjustment to the circumstances which 
surround them. 

Kasson, Minn., Dec. 28, 1873 Horace B. Porter 

Vivisection 

Assuredly “ the worthy and humane Huxley ” stands In no 
pressing need of the testimonial of Mr. G. W. Cooke (NatURE, 
vol. ix. p. 202) to his worth and humanity. (By the way, I 
thought at first that the gratuity came from the generosity of r 
Mr, E, W. Cooke, whose amusing vivisections, in his “uio* 
tesque Animals/' could offend nobody,) Stilt les# does the 
practice of vivisection stand in need of such encouttgementaa' 
w given to it in the lending article in Nature, vol. fi* p. 177. 
With such a champion as Mr. Ray Lankcrfeer, there it 
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Meanwhile I (torone) who, not being an expert in any branch 
of physiological science, have been educated to set the highest 
value on its conquests, cannot concede to the physiologists the 
principle which nas been somewhat arrogantly put forth in re* 
cent discussions, that research for the purpose of acquiring new 
facts in physiology necessitates and justifies vivisection, On the 
Contrary, I cannot admit that to ascertain the order ot Nature 
is so high an end in itself as to render superfluous or irrelevant 
the preliminary question, Whether the means to be employed 
for that object are right or wrong ? We have no need to discuss 
the rights of the lower orders of sentient beings ; it is sufficient 
that we should recognise the fact that they have been endowed 
with organisms of exquisite sensibility, not for the purpose of 
affording man a ready means of experiment, but for the fulfil¬ 
ment of their own functions. To overlook this, to exercise the 
law of the strong over the weak, and to accustom ourselves to the 
conscious and deliberate infliction of pain on those beings, with 
no other object than to satisfy a rational curiosity, must recoil on 
the operator, and do violence to his moral nature. 

When T see acts of wanton cruelty I am revolted, but I have 
hope; for I trust to the ameliorating effect of education to eradi¬ 
cate the propensity to cruelty. But when I learn that acts of 
deliberate cruelty are done by “worthy and humane" men, I 
am revolted without hope. Convince roe that the cultivation of 
physical science culminates in making men so “ worthy and 
humane " that they can practise the vivisection of an animal (to 
quote Isaac Walton’s words) “ as if he loved him,” and you 
convince me of the mischievous tendency of such an education. 

One word more : if there were a race of intelligents as much 
superior to man as man is to the dog, and certain investigators 
of that race were to capture men and women, and subject them 
to vivisection, in order to advance a knowledge which is t>eyond 
the faculties of man, what should we do ? Submit, of course ; 
but should we bow with resignation to our lot, and think our 
pains well spent, if our wretched tortured bodies did thereby add 
one jot to the scientific capital of our captors? Or, should we 
hot protest to the God of Heaven (if we happened to believe in 
Him) against the monstrous and enormous injustice of which we 
should be the victims? Surely there is Die same injustice in the 
abuse of animal organisms (*>., the use of them against their 
nature) for the purpose of scientific exploration. 

Valentine House, Ilford, Jan. iS C. M. Inglkby 


Instinct of Monkeys 

Having read the letters of Dr. Gulliver and G. T. R. in 
NATUR*, vol. viii. pp. 103 and 163, in which the affection of 
monkeys for their dead is discussed, I think that I m&y perhaps 
be permitted to record my experience in regard to a certain class 
ol monkeys that 1 have peculiar facilities for observing, which 
is not in accordance w*ith the observation of Mr. Forbes or G, J\ R, 

I keep, in my garden, a number of Gibbon apes {Hyloimtes 
agilis); they live quite free from all restraint in the trees, merely 
comingwhen called to be fed. One of these, a young male, on 
One occasion foil from a tree and dislocated its wrist; it received 
the greatest attention from the others, especially from an old 
female, who, however, was no relation; she used, before eating 
her owtt plaintains, to take up the first that were offered to her 
every day and give them to the cripple, who was living in the 
eaves of a wooden bouse; and l have frequently noticed that a 
Cry of fright, pain, Or distress from one would bring all the 
others at once to the complainer, and they would then condole 
with him and fold him in their arms. 

But one morning one of the flock was found hanging dead in 
the fork of a tree, his comrades took np notice whatever of him, 
and were playing and singing their peculiar song as usual dose 
to him j on the body being removed they took no notice whatever. 

A neighbour of mine who keeps a pair of these apes, informs 
me that the male lately came home after an absence of two 
days very sick ; the female, who had theretofore been very affec¬ 
tionate, carefully avoided him, and on his death a few days after 
showed the most thorough indifference. Very possibly the 
alleged affection for their dead may exist among some families 
of monkeys, and not among othm Though ray apes live in 
complete freedom, they havenever shown any difpmutfon to breed, 
Itaigh I hate had some of them over two and a halt years. 

A 


VIVISECTION 

A S public attention has again been directed to this question, 
wO think it convenient to reproduce the report of a Com¬ 
mittee of the British Association on the subject. 

The committee consisted of ten individuals, appointed at the 
meeting of the British Association, held at Liverpool in the 
year 1870, to consider the subject of Physiological Experi¬ 
mentation, in accordance with a resolution of the General 
Committee hereto annexed. The following report was drawn up 
and signed by seven members of the Committee :~ 

L No experiment which can be performed und»r the influence 
of an anaesthetic ought to be done without it. 

ii. No painful experiment is justifiable for the mere purpose of 

illustrating a law or fact already demonstrated; in other 
words, experimentation without the employment of anes¬ 
thetics is not a fitting exhibition for teaching purposes. 

iii. Whenever, for the investigation of new truth, it is necessary 

to make a painful experiment, every effort should be made 
to ensure success, in order that the suffering inflicted may 
not be wasted. For this reason, no painful experiment 
ought to be performed by an unskilled person with Insuffi¬ 
cient instruments and assistance, or in places not suitable to 
the purpose* that is to say, anywhere except in physiological 
and pathological laboratories, under proper regulations. 

iv. In the scientific preparation for veterinary practice, opera¬ 

tions ought not to be performed upon living animals for the 
mere purpose of obtaining greater operative dexterity. 

Signed byM. A. Lawson, Oxford. G. M. Humphry, 
Cambridge, John H. Ballou u, Arthur Gamgkk, Edin¬ 
burgh. William Flower, Royal College of Surgeons, 
London. J. Burikin Sanderson, London. George 
R oldest on, Secretary^ Oxford. 

Resolutions referred to in the Refort, 

That the Committee of Section D (Biology) lie requested to 
draw up a statement of their views upon Physiological Experi¬ 
ments in their various bearings, and that this document be circu¬ 
lated among the Members of the Association. 

That the said Committee be further requested to consider from 
time to time whether any steps can be taken by them, or by the 
Association, which will tend to reduce to its minimum the suffer¬ 
ing entailed by legitimate physiological inquiries ; or any which 
wM have the effect of employing the influence of this Association 
in the discouragement of experiments which are not clearly legi¬ 
timate on live animals. 

The following resolution, subsequently passed by the Com¬ 
mittee of Section D (Biology), was adopted by the General 
Committee:— 

f That the following gentlemen be appointed a Committee 
for the propose of carrying out the suggestion on the question 
of Physiological Experiments made by the General Com¬ 
mittee :—Prof. Rolleston, Prof. Lawson, Prof. Balfour, Dr. 
Gamgee, Prof. M. Foster, Prof. Humphry, Prof. W. M. 
Flower, Prof Sanderson, Prof. Macalister, and Prof. 
Redfcrn ; that JPraf. Rolleston be the Secretary, and that they 
be requested to report to the General Committee.*' 


AMERICAN SCIENTIFIC ENTERPRISE 

T HE magnificent Free Museum and Menagerie already 
established in the Central Park ? New York, will 
ever stand as noble monuments of their founder's muni¬ 
ficence, and it is now proposed to add to these a third 
source of benefit to science, and of recreation and instruc¬ 
tion to the commonwealth at large. The scheme now in 
contemplation is the erection in the same Park of a Marine 
and Fresh-water Aquarium on the most approved system, 
and of greater magnitude than any tiling of the kind hitherto 
attempted. Following a similar principle, it is likewise 
intended to raise the funds requisite for establishing 
this aquarium through appeals to the public spirit, and 
proverbial liberality of New York’s more wealthy dtfiens, 
as also hereafter to endow the institution, and throw the 
same freely open to all comers. 

The credit of starting this praiseworthy enterprise is 
due to the Messrs. Appleton, the proprietors of Appleton's 
Journal, a house well-known for their real and energy in 





the promotion of the interests of science, and for the 
educational benefits that have been conferred through 
their agency on all branches of the American community. 
Learning some time since from a notice in Nature that 
Mr. Saville-Kent was about to resign his late curatorship 
of the Brighton Aquarium, Messrs. Appleton at once 
placed themselves in communication with that gentle¬ 
man with the view of securing his aid in their scheme. 
As a site. New York offers remarkable inducements for 
the establishment of a marine and fresh-water aquarium 
on the magnificent proportions intended, the sea and the 
Croton river being equally available for the supply of the 
two descriptions of water required, while as a position for 
the acquisition of specimens to stock its tanks its advan¬ 
tages cannot be over-estimated. The art of transporting 
fish from one distant locality to another has been already 
practised under the auspices of the u American Fisheries 
Commission/ 1 on a larger scale and with more momen¬ 
tous results than have been obtained on this side of the 
Atlantic, through means of special cars fitted up with 
tanks. These last appliances will prove of eminent 
service and importance for the ordinary transfer of 
aquarium specimens, while a slight modification of the 
same might be adapted for accommodation on ship-board, 
and for the conveyance of fish from distant seas. In 
fact, starting with this proposed aquarium in the Central 
Park, the future aim of hign-class aquaria should and will 
doubtless be, to as perfectly represent in its tanks the 
marine fauna of every quarter of the globe as Menageries 
and Zoological Gardens do at present the terrestrial 
inhabitants. The most solid and important advantages, 
however, likely to arise from an institution founded on the 
basis of the New York scheme, are associated with the 
pre-endowed system on which it is to be established ; this 
of itself constitutes a guarantee for the attention to, and 
accomplishment of, scientific results unattainable in connec¬ 
tion with any similar undertaking set up as a mere commer¬ 
cial speculation, and necessarily weighted with the many 
antagonistic interests upon which its financial profits are 
dependent. The time again could not be more ripe than 
the present for projecting the proposed scheme, a 
sufficient number of aquaria having been established in 
this country and on the Continent to illustrate the advan¬ 
tages or defects attendant upon the several principles of 
construction which have been hitherto attempted, as also 
to indicate the special modifications yet required to make 
them thoroughly efficient for biological research. 

It is to be hoped that the meritorious example set by 
America will not be lost on this country, England, with 
her great resources, richly indented coast-linc, and innu¬ 
merable populous centres scattered along the latter, offers 
remarkable facilities for the establishment of a large zoo¬ 
logical station and aquarium, and which, conducted under 
the auspices of a body of scientific men, with a trained 
naturalist to superintend it, could not fail to yield the 
most valuable results. In the absence of sufficient funds 
forthcoming from private sources for free endowment, the 
self-supporting system initiated by Dr. Anton Dohm at 
Naples offers singular advantages. His scheme of letting 
out laboratory tables to various universities, governments, 
and scientific bodies is particularly worthy of notice. The 
fact that Cambridge has consented to take a share in one 
of these tables, while testifying to the praiseworthy spirit 
of that University, carries with it at the same time a se¬ 
vere censure upon the insufficiency of the means provided 
for scientific investigation nearer home. A well-appointed 
marine aquarium with suitable laboratories established at 
Torquay, Plymouth, or such other desirable locality, could 
not tail to command the support of our leading English 
universities, and it might be anticipated that also of many 
others in France, Belgium, Denmark, and other countries 
of Northern Europe, too far removed to profit fully by the 
advantages of the Naples station. Through the supply of 
specimens for class demonstration, such an institution 


might also derive a considerable income. One of the 
great disadvantages under which science courses are at 
present conducted throughout this country arises from the 
difficulty of obtaining for dissection typical examples of 
the commonest representatives of our marine fauna and 
flora, all of which might be furnished regularly and at 
a low rate through the medium of a large seaside 
aquarium, towards which is constantly flowing from every 
side an amount and variety of material more than suffi¬ 
cient for its own requirements. 


TUBES FOR S/LENT ELECTRICAL DIS¬ 
CHARGES* 

T 3 UHMKQRFF'S induction coil is now a classical 
instrument found In every laboratory. It is Con¬ 
stantly employed to obtain the sparks intended to com¬ 
bine gases in eudiometric analyses, but its use is not 
limited merely to effecting combinations, it effects also 
decompositions, another property utilised in chemistry, 
particularly to show that at the moment of its decomposi¬ 
tion into nitrogen and hydrogen, ammonia gas doubles 
its original volume. We never obtain, however, in this 
experiment, a perfectly accurate result, for the induction 
spark which separates the ammonia gas into its elements 
is also capable of determining anew their combination to 
reform the original gas. It exercises thus two actions 
of a perfectly opposite kind, one of which seems due to 
true electric action, and the other to the heat which 
accompanies the passage of the spark. 

It would certainly be advantageous to separate these 
two actions, since they are capable of acting in opposite di¬ 
rections, and it is especially in the preparation of ozone that 
this separation would be valuable, since ozone, which is 
easily formed under the influence of the spark, is de¬ 
stroyed by the action of heat. For the purpose of more 
easily obtaining ozone M. Houzeau has recently con* 
structed an apparatus worked by a Ruhmkorff coil, in 
which there are no longer sparks, but only dark dis¬ 
charges— effluvia —more efficacious in the production 
of modified oxygen. 

It is known that at the end of last century, Van Maruni 
noticed a peculiar odour in the vicinity of an electric 
machine giving large sparks, and that he attributed this 
odour to electricity. In 1840 Schcenbein showed that 
oxygen disengaged by electrolysis from water has this 
same odour, and preserves it after being kept in well- 
stoppered phials ; he gave to the substance characterised 
by this odour the name of ozone. 

There remained, however, some doubts as to the real 
nature of this substance, until the investigations of M, 
Marignac and of De la Rive in Switzerland, and MM. 
Fremy and E. Becquerel in France. They succeeded in 
demonstrating with precision that it was merely pure 
oxygen which assumed, under the electric influence, a 
new form. Researches on this modified oxygen soon 
accumulated, and chemists investigated it with the greater 
ardour, thinking that in studying this particular form of 
oxygen, they were touching that important question of 
simple bodies which at present remains the "great un¬ 
known n of chemistry. 

So far as research has gone, ozone appears to be a 
strongly oxidising gaseous body, of one and a half times 
the density of oxygen, and possessing affinities infinitely 
more energetic than the latter. Thus it can oxidise cold' 
silver, which so strongly resists the action of ordinary 
oxygen, it can inflame pure phosphuretted hydrogen, can* 
bum ammonia, transforming it into nitric acid, and 
can displace the iodine of iodide of potasahtxn. AM 
these properties have been observed in the traces of bsone 
contained in oxygen submitted to suitable treatment, and 
the difficulty of obtaining appreciable quantise* of oxotar 

* Tranikted from an artidoln Lm N*tur* % No. 99. 
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Hd* not one 6f the least obstacles which stood in the way 
of continuous researches. Thus chemists and physicists 
have eagerly sought to discover a regular process of pre¬ 
paration, or at least a method of obtaining appreciable 
quantities of ozone. M. Houzeau, who lias devoted much 
of his time and talents to the study of ozone, has recently 
devised an apparatus which is spreading rapidly among 
the laboratories, and which has already yielded very 
remarkable results, of which the following is a brief 
rhunt 6 . 


The apparatus of M, Houzeau consists of two concen¬ 
tric tubes, the middle one enclosing a metallic wire, fixed 
to one extremity of a Rubmkorff coil; the other wire, 
attached to the second pole of the coil, is rolled spirally 
round the exterior tube ; finally, the gas circulates in the 
annular space comprised between the interior and exte¬ 
rior tubes, and, consequently, is not directly in contact 
with cither cf the two wires. The two metallic wires, 
along which the electricity flows, play the part of a Leyden 
jar, and the gas which circulates in the space traversed 
by the dark effluvia, by means of which the two different 
electricities shot along the wires are re-united, is essen¬ 
tially modified. If it be oxygen, it is charged with a 
notable quantity of ozone, whose odour rapidly spreads 
around the apparatus. 

M. Houzeau’i ®fcod produces oxygen much more 
charged with ozOtte tfen any other process ; thus it has 
enabled some new properties of the gas to be discovered. 
Let the gas issuing from the effluvia'tubes come into con¬ 
tact with olefiant gas and the latter will be immediately 
set on fire with a loud explosion. M. Houzeau has de¬ 
vised a beautiful experiment, by introducing gradually 
into a somewhat large tube, a current of bicarburetted 
hydrogen, Obtained by the reaction of sulphuric acid on 
alcohol; tften by means of another narrower tube, pene¬ 
trating abOfft a centifhetrc into the tube filled with ethy¬ 
lene, he directs very £€ptly a current of ozone, condensed 
as much a! possible ,* the ozone which is introduced causes 
detonation; 

When <$6ne is made to act on benzine a product is 
obtained, tWiich, according to M. Houzeau, is essentially 
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e remarkable decolourising properties of 
ozone. If a solution of indigo is thrown into a bottle 
containing oxygen mixed with ozone, it is as easily de¬ 
prived of its colour as if it were in contact with chlorine, 
t is known, moreover, that dyed stuffs arc bleached by 
being simply exposed to the air, and as it is now proved 
that our atmosphere contains ozone, it appears very 
probable that it is this gas which is tbo active agent in 
the old process of bleaching on the grass. 

Such are the new properties which M. Houzeau has 
been able to establish by employing ozone in a state of 
condensation infinitely greater than that which is pre¬ 
sented when it was prepared by the old methods ; and 
these results are certainly not the only ones which may 
be looked for. 

M. Houzeau is not the only one who has rpnde use of 
the tubes whose structure he has made known, and 
soon we may expect to see them modified so as to make 
them much more durable* M. Roillot, a writer well 
known to the readers of the Momtmn pro 
tute for the wire of M. Houzeau** tube# w; 
l contained in the interior tube and fa v* 
the gas-holding tube and a I 


1d. A*Th^nird has 




brought to bear on the constriction of the tubes a further 
modification which makes them stiff mote efficacious. 

As is shown in Fig. i. M. A. TWnsittfi apparatus is 
composed of three tubes of unequal length, welded to¬ 
gether. The central tube a a' is fined with chloride of an¬ 
timony iff solution with hydrochloric add; the fixatives 
pole B of the coil dips in the liquid which descends 
to the bottom of the tube at a'; tne same Solution dr 
chloride of antimony is placed in the exterior tube E ; it 
receives the positive wire of the c6ll at A. The liquid E E 
is then positively electrified, the liquid ad' negatively, and 
the gas which enters at C and issues at D, after having 
passed across the annular space between the two tubes, 
is submitted to the electric effluvia determined by the 
two opposite electricities of the two liquids. 

Into the tubes thus arranged M. A. Thdnard directs 
the gases on which he wishes the electric effluvia to act. 
One of those which he first submitted to this treatment 
was carbonic acid, which is decomposed in oxygen and 
carbonic oxide, with increase of volume. The experi¬ 
ment is perfectly clear, and such as to show the complete 
difference between the action of the effluvia and that of 
the spark. While carbonic acid submitted to the 
decomposing power of dark discharges contains about 
one-fourth of its volume of the mixture of oxygen and 
oxide of carbon, which proceeds from its decomposition, 
carbonic acid decomposed by the luminous sparks of a coil 
never yields more than T 5 per cent. ; for the latter act 
not only by their decomposing power, but also by their 
heat, which determines the combination of the gases as 
first separated, up to the moment when carbonic acid, 
oxygen, and carbonic oxide, are formed in such a state 
of equilibrium, the spark produces no further effect, the 
decomposition being equal to the combination. This 
equilibrium is reached when the mixture contains pre¬ 
cisely 7*5 per cent, of carbonic oxide. 

This .experiment is not, however, the most curious of 
those which have been published during the course of 
last year by MM. Paul and A. Thdnard working together 
in that laboratory in the place Saint-Sulpice, which is so 
liberally opened to all who wish to study. 

M. Paul Thdnard has noticed that marsh-gas sometimes 
contains equal volumes of carbonic add and protocar- 
buretted hydrogen, />., it constitutes a mixture in which 
the carbon, the hydrogen, and the oxygen arc found in 
equal quantities, as when they arc combined in a very 
largely diffused organic matter—glucose. Has the efflu¬ 
vium the power of determining the union of these diffe¬ 
rent elements, so as to reconstitute an organic substance ? 
Such was the idea which MM. P. and A, ThOnard wished to 
verify by making a mixture in equal quantities of formic 
acid and carbonic acid in one of thetr effluvia tubes, so 
arranged that the changes of volume which the gases 
may undergo are easily tfetermined. 

After ten minutes, the condensation of the gases was 
already sensible; it increased in time, and soon there 
was seen to appear upon the sides of the tubes a 
liquid possessing a strong refracting power, viscous, 
yellowish, which was found to be an organic sub¬ 
stance of a somewhat high order, burning readily. Its 
nature has not been determined, but it is sufficient to 
prove the importance of MM. TbOnard’s experiment, that 
its formation has been established. 

The synthesis of 'organic matters from the elements 
has always been one of the problems which profit¬ 
ably engage the attention of chemists; and vegetation, 
indeed, enables us to witness their formation by a series 
of reactions which we cannot reproduce in the laboratory. 
Is it not surprising, for example, that under the influence 
of light a leaf can decompose carbonic acid And water, 

1 both extremely stable substances, and which we can only 
t induce to their elements by means of the most elevated 
; temperatures which we can produce? But this work 
which is accomplished in the leaf of a plant, the effluvium 
performs equally well; it decomposes water into oxygen 


S& hydrogen. It can reduce Carbonic acid to oxygen 
and oxide of carbon, just as happens in the green parts 
of plants under the rays of the son. 

As we learn by experiment that for one volume of 
carbonic acid decomposed by the green parts of plants, 
one volume of oxygen is given off, ue. one volume of 


necessary that tne water oe lorcioiy aecomposea in me 
game time as the carbonic acid, and that it yield us the 
half volume of oxygen necessary to complete that which 
appears at the moment of insulation, so that the de¬ 
composition is represented as follows :— 

I vol carbonic acid = i vol, carbonic oxide + i vol. oxygen. 

I vol. vapour of water * i vol. hydrogen + Jr vol. oxygen. 

The disengaged oxygen presents then a volume equal 



Fig, r.- M. A. Thenard's Effluvia Tube*. 

to that of the decomposed carbonic acid, and leaves 
instead carbonic oxide and hydrogen in equal volumes, 
which, on uniting,furnish in vegetables one of the products 
that are met with in young plants, glucose, which exactly 
represent the carbonic oxide and hydrogen, or, again, 
the carbon and the water. But this product has never 
been directly prepared ; it has been impossible, so far, 
to obtain it by synthesis, and all the attempts to unite the 
carbonic oxide to the hydrogen have'been futile. There 
is, however, a problem of the same order which has 
been solved by MM. Thdnard, and, in our opinion, is 
one of the most important points of their recent labours. 
They have not obtained, it is true, the organic matter, 
yet without a name, which was condensed upon their 
tube by directly combining hydrogen and the carbonic 
oxide, but by employing carbonic add and formic add, 


4 vols. oxygen, 

2 vols, carbon vapour. 
2 vols. carbon vapour. 


in which the dements are met with in the same propor¬ 
tions, in fact, instead of having 

2 yds. carbonic Oxide con- J I vol. oxygen, 

tuning.( 1 vol. carbon vapour. 

2 vols, hydrogen, 
they have employed 

4 vol. carbonic acid, con- 4 vols. oxygen, 

taining. 2 vols, carbon vapour. 

4 vol. carburetted hydrogen 2 vols. carbon vapour, 

containing.(8 vols. hydrogen, 

in which the oxygen and carbon, as in the first case, are 
in equal volumes, and the hydrogen in double volume. 
We may then regard the experiment of M. Thdnard as 
opening a new way to the synthesis of organic sub¬ 
stances, already so brilliantly studied by M. Berthelot. 

The first apparatus employed by MM. Thdnard pre¬ 
sented a drawback ; the gases circulated with considerable 
difficulty, and their union was not so complete as could be 
desired ; they could not easily be renewed. MM. Thdnard 
have got rid of this difficulty by means of the apparatus 
represented in Fig. 2. It will be seen that the electricity 



Fig. a.—Apparatus employed by MM. i'hwvatd to make ««*e* circulate in 
effluvia tubes. 

from the coil is distributed in the two tubes by cups filled 
with chloride of antimony, one forming the external tube, 
the other the interior, between which circulate the gases. 
These are kept in continuous motion by means of a 
very ingenious empldyment of mercury. By examine 
ing the figure it will be seen that the mercury placed 
in the large vessel, firmly fixed above the apparatus, can 
be let out drop by drop into the vertical tube on the right 
and carry along a certain quantity of gas imprisoned 
between two consecutive drops. The excess of mercury 
falls back into the vat into which the horizontal tube 

S oes, while the moving gas received into a funnel which 
ips into the mercury, is brought into the annular space 
where it is subjected to the effluvia. 

It is thought that if the gases in coalescing yield 
a liquid or solid substance, which can only nappen 
by a great diminution of volume, it may be possible to 
introduce through the funnel placed under the mercury, a 
new proportion of the gases which, under foe influence 
of the effluvium, will react upon each other, 














NATURE 


*47 


HAECKEL ON INFUSORIA 

TN this communication* Prof. Haeckel discusses the diffe- 
1 rent views which have been entertained as to the struc¬ 
ture of the Infusoria, and adopts that of Prof. Siebold, that 
they are unicellular. This constitutes in his opinion a funda¬ 
mental distinction betweent hem and the rest of the animal 
kingdom, although, strictly Speaking, some species, as for 
instance, Loxoaes rostrum , and Enckclys gig as, have 
more than one nucleus, and must, therefore, dc regarded 
as physiologically consisting of more than one cell. 
Prof. Haeckel, however, does not attach much importance 
to these exceptional cases, because the multiplication of 
the nuclei involves little change of organisation in other 
respects. 

The difficulty of conceiving a single cell with such 
complex properties becomes lessened, if we remember the 
nerve-cells of the higher animals, the thread-cells of 
many Acalepha?. * 

Considering, then, that the true Infusoria are unicel¬ 
lular, as first maintained by Prof. Siebold in 1845, Prof. 
Haeckel denies that they have any near connection with 
either Ccelenterata or the worms. In all the higher groups 
of the animal kingdom the organism is multicellular, and 
develops it9elf from the original egg-cell by the charac¬ 
teristic process of segmentation, and the cellular mass 
thus formed differentiates itself into two epithelial 
layers, from the inner one of which the digestive canal, 
with all its appendages, develops itself; while from the 
outer layer are formed the skin, nervous system, &c. 
In his monograph of the Calcareous Sponges, Prof. 
Haeckel has developed his views of the relations of these 
two primary layers in the principal groups of animals, and 
from this fundamental homology has enunciated the theory 
of a common original form, which he proposed to call 
H Gastraea," and from which all the higher forms of 
animals are derived. This theory, which he calls the 
Gastraea theory, is based upon the consideration that all 
the six higher animal classes, from the sponges to the 
lowest vertebrates, pass through a similar stage of devel¬ 
opment, which he proposes to call the Gastrula stage, 
and which he considers to be the most important 
and instructive embryonal form of the animal king¬ 
dom. In the calcareous sponges, for instance, this 
Gastrula law forms a simple generally egg-shaped body, 
surrounding an ample hollow, the primitive stomach, 
or digestive cavity, and with un orifice at one 
end, the primitive mouth. The wall of the digestive 
cavity consists of two layers, the entoderm, and the ecto¬ 
derm, which, as Prof. Huxley was the first to point out, are 
homologous with the outer and inner layers of the vertebrate 
embryo. Similar larvae occur in other sponges, and in man y 
zoophytes, while as examples of embryonal forms in other 
groups he refers to the researches of Kowalevsky in 
Phoronis, Sagitta, Euaxes^Ascidia, &c.; and of Ray Lan- 
kester in Mollusca. He considers that the larval forms 
of Arthropods can be reduced to the same type; and 
finally that the researches of Kowalevsky have shown 
that the same is the case with the lowest vertebrata 
(Amphioxus). The Infusoria, on the contrary, have no 
/^segmentation, no blastoderm, and consequently 
nothing which corresponds to the Gastrula stage, nor any 
homologue of the digestive cavity of other animals. 
The resemblance of many ciliated larvae to the Infusoria 
is therefore merely superficial, the latter being uniceUular, 
the latter multicellular. He regards this difference as so 
fundamental that he proposes to divide the animal king¬ 
dom into two great groups, the Protozoa, and the Metazoa, 
Blastema, or Gastrotoa. The Metazoa, to use his first 
name, he again divides into two; the Zoophytes, or Cce- 
lenterata on one side, and the Worms, from which again 
the Molluscs, Echinoderms, Arthropods, and Vertebrates 
have sprung, on the other. 

khotaio det InfuAortcn. Stfp* Abdruck ftttt der JttaUchen 
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A LECTURE EXPERIMENT 

'T'HE ordinary experiment described in books for 
A demonstrating the heating of a body of fluid by 
convection currents consists in throwing bran into a vessel 
of water, to the bottom of which a source of heat is after¬ 
wards applied. Mr. Gowes’s experiment, given in Nature, 
vol. ix. p. 163, is no doubt more effective. I have, however, 
found that the ordinary experiment admits of being nude 
quite satisfactory for the purpose of clear demonstration, 
and the hint may be useful to those to whom it has 
not already occurred. 

Take a large beaker filled with water, and introduce 
down to the bottom the end of a burette filled with a 
strong indigo solution and closed at the top by the 
finger. If necessary, the solution may be driven out by 
the application of the mouth to, the other end, and gently 
blowing. The burette must be carefully withdrawn without 
producing upward currents ; this can be easily managed 
with a little care. The dark fluid now lies at the bottom 
of the dear water, with which, during a time sufficient 



for the experiment, it does not appreciably mix. But 
when a spirit lamp is applied it rises in slender streams, 
which can be rendered very visible b$r placing a sheet of 
white paper behind the beaker. W. T, T. D. 


A SCIENCE LECTURE AT THE CHARTER- 
HOUSE 

A LECTURE on one who was once a Brother of the 
Charterhouse, and who laid the foundations of scien¬ 
tific electricity, could not fail to be of interest when deli¬ 
vered within the wails of that building, where indeed 
many of the experiments of the original investigator in 
question were conducted. This pleasant duty devolved 
on Dr. Richardson on Thursday, January 22, when he 
gave to the brethren of the Charterhouse, and to many 
eminent friends, an experimental demonstration of the 
work of the early electrician, Stephen Gray. 

The lecturer opened his discourse with an exposition 
of the personal history of Mr. Gray ; of this, he said, he 
could gather little. He discovered Gray first at Canter¬ 
bury, in 1692, making an observation of a mock sun, in 
the afternoon of February 6. At this time Gray was evi¬ 
dently engaged on physical and astronomical research. 
In 1096 he was busy constructing a water microscope ; 
in 1698 he was engaged making a microscope with a 
micrometer for measuring the height of mercury in the 
barometer more exactly; m 1699* on April 7, between 4P.M. 
and $ EM., he was observing an unusual parhelion and 
a halo ; in 1701 he was studying the fossils of Reculver 
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Cliff and inventing a method for drawing the meridian 
line by the Pole star and finding the hour by the same; 
ifc 2703, on June 15, 16, and 18, he was making some 
observations on spots on the sun ; and in i;?o6, on May 
12, in conjunction with Flamsteed at Greenwich, Captain 
Stehrmyan at Berne, arid Mr. Sharp at Bradford, he was 
taking observations of the great solar eclipse of that day. 

From his various reports on these subjects it is dear 
that Mr, Gray, while at Canterbury, had a good observe-, 
tory ; he had three telescopes, one of which was of 16 ft., 
an astronomical table, a theodolite, a pendulum clock, 
and various other instruments, with the use of which he 
quite familiar ; but what his occupation was, other- 
■vris<£, there is no record 

We now lose all sight of Gray until 1717, when we find 
him being recommended to the Charterhouse by Prince 
Gebrge to betome a pensioner there. The letter of re- 
commendation is signed by the Prince, but says no more 
than that the applicant is a proper person to receive the 
advantage of residence. In 1719 he entered the building 
as a pensioner and remained there until his death, 
seventeen years later. 

With his entrance into the Charterhouse a new career 
of scientific research seemed to have opened itself to 
Mr. Gray. He became an electrician, and, said Dr. 
Richardson, his experiments led to such extraordinary 
results that, but for them, electrical science might have 
waited for centuries, or for ever, in the state in which he 
found it. That the audience might know upon what 
pre-existing data Gray proceeded, Dr. Richardson traced 
back the origin of experimental electricity to the reign of 
Queen Elizabeth and to her physician, William Gilbert. 
He reviewed from this source, briefly and succinctly, the 
labours of Boyle, Otto de Guericke, Wall. Newton, and 
Hawksbee, introducing a model of Hawks bee’s revolving 
cylinder, and Sir Isaac’s simple experiment of making 
light bodies move between an excited plate of glass and a 
table. 

In 1720 the first electrical work of Mr. Gray saw the 
light in a paper entitled “An account of some new 
electrical experiments,” which appeared in that year in the 
Philosophical Transactions. In this paper the com¬ 
municability from one electrified substance to other 
substances not previously electrified is described. 

From this point in* Mr. Gray’s career Dr. Richardson 
traced him step by step through his experimental researches, 
making each of his (Gray’s) experiments a matter of 
direct demonstration to the audience, and using only the 
simple kind of instruments the original investigator 
himself had at command. Thus were demonstrated the 
experiments of the cork and the excited tube, the ivory 
ball on the wooden rod, and the pack-thread experi¬ 
ments, by which Gray discovered that electricity could 
be conducted long distances. Next were demonstrate 
the famous loop experiments and those with bridges 
of pack-thread, silk, and wire, by which silk was 
discovered to be an insulator, and the new fact of insu¬ 
lation was recorded. The audience, at this point, were 
carried, by description, to the Mansion of Mr. Gran¬ 
ville Wheeler, Ottcrden House, near Faversham, and 
were shown by a beautifully simple diagram, drawn for 
the occasion by the distinguished George Cruikshank— 
how Mr. Gray, putting up poles in Mr. Wheeler’s grounds, 
insulated a pack-thread line on silk supports, and on 
July 14, 1729, sent by the line a communication through 
a distance of 650 ft. 

Another series of experiments showod how Mr. Gray 
discovered induction, the conducting power of water and 
°[ me 5 ls ; llie f:ict Ibat electricity arranges itself upon 
the surfaces of bodies ; that attraction will take place in 
vacua ; and that an insulated, pointed iron rod, when 
electrified by induction, will yield a brush at its extreme 
pomtj Will charge another insulated conductor, will give 
a spark to the knuckle when tha is brought near, and i 


will pass through a chain of animal bodies, if they be 
insulated. . 

A beautiful experiment with a soap-bubble, showing 
how, when insulated and charged, it will attract, closed 
the experimental part of the lecture. The experiment 
throughout were highly successful, and were so rendered 
as to be distinctly visible to all the observers, 

A few more points in the personal history of Gray 
were introduced. It was told that he gained the 
first Copley Medal of the Royal Society in * 73 G and the 
second in 1732, and that he was admitted a Fellow of 
the Society on March 15 of the latter year. A graphic 
description was given of a meeting of the Royal Society on 
November 25, 1731. At this meeting Prince George was 
present with the Duke of Lorraine, and the Duke Was 
admitted a Fellow. Afterwards a model of a fire-engine, 
used at York, was exhibited ; then Dr. Frobenius lec¬ 
tured on phlogiston, and on the transmutation of phos¬ 
phorus, using several pounds’ worth of that now' common 
element. Finally, the company ascended to the library, 
where Mr. Gray snowed some experiments, proving how 
electricity travels along conductors, and succeeded well, 
notwithstanding the largeness of the company. 

Two remaining subjects relating to Gray were 
briefly touched upon. One was his prediction that 
what he was doing in minimis would some day be 
so extended, that electrical phenomena would be 
made to resemble those of thunder and lightning ; and 
the other, his belief that he had invented what he 
called a Planetarium, that is, a method of making a pith- 
ball suspended by silk move in circles or ellipses round 
a metallic centre set in a cake of resin, while the resin 
was excited by friction of the hand. The first of these 
observations of Gray had been fulfilled; the latter had 
appeared as an error of the last days of this wonderful 
man, and might well be forgiven. 

The death of Stephen Gray afforded the lecturer an 
opportunity for a touching description of a man of science 
struggling to the last with his labours. On February 
14, 1735-36, he was visited by Dr. Cromwell Mortimer, 
the secretary of the Royal Society, who took from his 
lips the account of the Planetarium by which, “ if God 
spared his life,” the electrical philosopher would create, 
he thought, much astonishment: but the following day, 
experiment, speculation, and hope, lay alike low in death* 


NOTES 

The report which reached England a Jfefcr days ago of the 
death of Livingstone, and which Dr. Kirk was able to charac¬ 
terise as possibly unfounded, as it closely resembled a'discredited 
one current in Zanzibar before he left, received important confir¬ 
mation yesterday morning. We are enabled, however, to 
state that a letter seems to have come from Lieut Cameron at 
Unyanyembe, reporting that a man named Chumaa, who was 
with Livingstone,, had arrived therewith a circumstantial story 
of his death, which Lieut, Cameron, with his slight knowledge^ 
Suabiii, had to turn into English. It. now depends upon the 
veracity of Chumas, of which at present there is no means of 
judging. The circumstantiality is nothing, for the tale of the 
lying Johanna man was quite as detailed. There is; however, 
we are bound to confess, much reason to fear that we have lost 
one of the most unselfish, noble, and devoted investigators the 
century has produced* 

2 £Tiuc Council of the Geological Society has awarded the 
Wollaston Medal for the present year to Prof* Oswald Heer erf 
Zurich, and the balance of the Proceeds of the Wollaston Dona¬ 
tion Fund to M. Henri Ngst of Brussels. The Murchison 
Geological Medal was awarded by the Council to Dr. Rigsby, 
F*G.S. f and the balance of the Proceeds of Che Murchison 
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GMlagk*l Fmxl to Mr. Alfred BeU and Mr. Ralph Tate, 
'.ft&SL't between whom it will be divided* 

Wk are glad to note that the Emperor of Brazil hat conferred 
upon Dr, Hudgins, F.R. S,, the honourable distinction of Com¬ 
mander of the Order of the Rose. 

We are informed there is a scheme in contemplation for the 
erection of an aquarium at Margate. The building will com¬ 
mence at Cold Harbour and pass round Fort Point to the dag* 
staff point on the Fort Promenade, and will be carried out by a 
limited liability company, with a capital of 15,000/. In all like¬ 
lihood the work will be commenced early in the spring and will 
take about nine months to complete. According to present 
plans the aquarium will be 250 ft. long by 100 ft. broad, and will 
be connected with a large hall suitable for concerts and balls. 

The Royal Irish Academy have granted to Messrs. Draper 
and Moss the sum of 30/. towards their researches on Selenium, 
and 35/. to G, J. Stoney, F.R.S., towards the construction 
of the Academy’s spectroscope. 

On the 19th inst. Prof, Corfield delivered a lecture on Small¬ 
pox and Vaccination, in connection with the Laws of Health 
Class of the Birmingham and Midland Institute. 

A course of “Science Lectures for the People M has been 
arranged by the Council of the Crewe Mechanics 1 Institution, to 
be delivered in their hall. The following is the programme for 
the next two months February 5th and 12th, two lectures on 
** Mechanics, ” by Sedley Taylor, M.A., late Fellow of Trinity 
College, Cambridge; February 19th and 26th, two lectures on 
“ Waves,’' by G. W, Hicks, B.A., scholar of St. John’s Col¬ 
lege, Cambridge ; March $thand 12th, two lectures on “Light,” 
by William Garnett, B, A,, scholar of St. John’s College, Cam¬ 
bridge. These two last will treat of spectrum analysis, and its 
application to the Bessemer flame. H. N. Read, B.A,, of St. 
John’s College, Cambridge, will give the two concluding lectures 
on “Chemistry,” on March 19th and 26th, Each lecture will 
be illustrated by experiments. 

We have received two more of the penny reprints of the 
Science Lectures for the people delivered at Manchester, namely 1 
—“ Muscle and Nerve,” by Prof. Gamgee, M.D., F.R.S., and 
“The Time that has elapsed since the Era of the Cave Men of 
Devonshire,” by William Pengelly, F.R.S. They both seem 
admirably adapted for the purpose for which they were given, 
the subjects being treated clearly and familiarly without that 
sacrifice of scientific accuracy which is often the bane of popular 
lectures delivered before mixed audiences. 

WE have received the thirteenth annual report of the Man¬ 
chester Scientific Students’ Association, containing an account of 
the various soirees, excursions, and papers for the post year. 
We are pleased to see that the Committee speak very favourably 
of the position and prospects of the Society. The total number 
of members is 177. During 1873 two soirees were held, seven¬ 
teen lectures delivered on various branches of science, and 
eleven excursions made to places of scientific and antiquarian 
interest in the locality. 

A new society has been formed at Londonderry under the 
xuuneof the “Londonderry Scientific Association” to promote 
the study of physical, natural, and historical science. Courses 
of lectures will be delivered on scientific subjects, single lectures 
m special subjects by eminent Lecturers will also be provided as 
oeefcskm may serve, and excursions made during the summer for 
the *ie»*Stedy of Geology, Zoology, and Botany* The first 
wag held on January 14, when [Mr. W. E. Hart, M, A-, 


President [of the Society, occupied the chair and opened the 
proceedings by reading a paper on “Local Scientific Societies; 
their aims and objectsin which he pointed out the importance 
of the study of natural science, both as in itself a valuable 
branch of education, and as a means of intellectual discipline. 
This was followed by a discussion on the “ Relations of Physico* 
Geographical Conditions to Civilisation.” The “Londonderry 
Scientific Society ” is chiefly composed of ex-members of the 
“ Londonderry Natural History and Philosophical Society,” 
which ceased to exist some two years ago. 

We learn from Mr. Gerard Krefft, F.L.S., Curator of the 
Australian Museum at Sydney, that the museum, which is the 
oldest and richest in the Australian colonies, was visited lost year 
by nearly 250,000 persons, who were admitted free. We un¬ 
derstand that Mr. Krefft will be glad to receive specimens of alt 
kinds from any individuals interested in the progress of science 
in New South Wales. 

Mr. Henry Solly writes to the Times with reference to the 
address issued by the Trades Guild of Learning noticed in 
Nature. He says that the Guild originated with himself, 
and was first proposed at a meeting he called last March to 
a number of leading working men, when Lord Lyttelton was iu 
the chair, and when Mr. James Stuart, of Trinity College, (Jam- 
bridge, the originator of the University Extension Scheme, was 
present at his invitation. A Provisional Committee was then 
formed, consisting of most of the working men present, with the 
addition of Mr. Stuart, Mr. Webster, Q.C., Mr. Hodgson Pratt, 
Mr. Edward Hall, himself, and a few other friends of the move¬ 
ment. That committee resigned its trust, after doing a good 
deal of work, to a conference held in June at the Hall of the 
Society of Arts, when the Guild was formally founded, and a 
Council was appointed on which nearly the whole of the Pro¬ 
visional Committee was placed. 

During several days in December, says the I .want Times , 
consternation prevailed in the town of Adramytti, in Asia Minor, 
in consequence of certain ominous noises which seemed to pro¬ 
ceed from a considerable depth below the earth’s crust. The 
sound which was heard at intervals and resembled the report of 
distant cannon, was accompanied and fallowed by shocks of 
earthquake, which added to the terror of the inhabitants. At a 
short distance from the town and in the surrounding village* 
there was no such cause for alarm, the earth maintaining its 
normal condition of harmless repose. These details are, no 
doubt, trust worthy, as they are taken from the report sent in by 
the Governor of Adramytti to the Governor-General of the Vice- 
Royalty of Smyrna. 

On December I, at 10.25 am., a violent shock ot earthquake 
was felt at Sofia, in European Turkey. The shock was accom - 
ponied by a loud subterranean noise. 

There were two shocks of earthquake at S e.m. on Dec, 36 
at Salonika, in European Turkey. 

At the Berlin Medico-Psychological Society in November 
lost, says the Medical Times and Gazette^ Dr. HUzig, the author 
of the method of examination of the brain by electricity, made 
some remarks on Dr. Terrier’s well-known experiments on the 
localised functions of the brain, especially with regard to the 
discrepancies between his own and the latter’* results. He con¬ 
siders that the chief of these is that while he and Frltsch have 
found only one part of the convexity of the hemispheres capable 
of electrical excitation, Fcrrier extends this property to nearly 
the whole of it. This Hitzig explains by saying that Ferrier 
has in his experiments used two strong currents (the secondary 
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ootiof Stdbreris battery being pushed into eight and even four 
eoUtiffietres), and has thus excited the ganglia at the base of the 
brain, so that it is to them, and not to centres localised in the 
cortex, that the movements noted must be referred. Another 
reason why Hitzig doubts some of the effects of irritation in Dr. 
Kerricr’s cases is because, although there is such a remarkable 
similarity between the brains of the dog and the cat, the latter 
found that electrisation of the spot on the cat’s brain correspond¬ 
ing to the centre of movement for the tail in the dog gave up 
result. Hitzig has repeated several of the experiments in which 
Ferrier’s results differed from his own, and declares that his own 
views are re-confirmed. He will shortly publish a detailed 
account of all his work in Du Bois-Reymond’s Arehiv. 

Dlt. Peters of Berlin, in the 1873 Festschrift of the Gesdtschafl 
Naturforschen der Freunde zu Berlin, has described a very inte¬ 
resting new genus of Rodent animals, named by him Dtnontys 
brankkd. The specimen on which the memoir is based is a skin 
and skeleton, which were placed in his hands by Mr. L. Tac- 
zatiowski, Conservator of the Zoological Museum at Warsaw, 
the latter naturalist having obtained it from Mr. Constantin 
Jelski, who found it in the high lands of Peru. 

We arc glad to know that a Microscopical Society has been 
founded in Victoria quite recently, this being the first of such 
institutions established in Australia. The first meeting, held at 
Melbourne, was under the presidency of Mr. W, H, Archer, the 
Registrar-Central of the Colony, who gave an interesting intro¬ 
ductory address, in which he showed the great field there is for 
fresh work in that comparatively unexplored country. 

Wk noticed in Nature last week the announcement of a 
work by Sir Bartle Frcre, G.C.B., G.C.S.I., called "The Im¬ 
pending Famine in Bengal; how it will be met, and how to 
prevent future Famines in India,” with maps ; to be shortly pub¬ 
lished by Mr. John Murray, Amongst Messrs. II. S. King and 
Co/s forthcoming books we fmd the following :—“ The Threat¬ 
ened Famine in Bengal; how it may be met, and the recurrence 
of Famines in India prevented/’ by Sir II. Bartle Frcre, 
G»C.B., G.C.S.I., &c., with three maps. Is it not somewhat 
strange that two publishing firms should announce separate 
works by the same author, with titles that are so nearly syno* 
nymous ? 

Messrs. H. S. Kinc; & Co. will shortly publish—Longe¬ 
vity : the Means of prolonging Life after Middle Age/’ by l)r. 
J. Gardner, author of “ Household Medicine.” “The Principles 
of Mental Physiology, with their applications to the training and 
discipline of the Mind, and the Study of its Morbid Conditions/’ 
by W. B. Carpenter, M.D., LL.1X, F.R.S. ‘‘Physiology for 
Practical Use/’ by various eminent writers. Edited by James 
Hinton. 2 vols., with 50 illustrations. “ The History of Crea¬ 
tion : ” a popular account of the development of the earth and 
its inhabitants, according to the theories of Kant, I^tplace, 
Lamarck, and Darwin. With coloured plates and genealogical 
trees of the various groups of lioth plants and animals, Ijy Prof 
Ernst Haeckel of Jena. “The New Chemistry,” by Prof. 
Josiah P. Cooke, of Harvard University, with numerous*illus¬ 
trations. 

Messrs. Wm. Blackwood and SoNs,have in the press the 
following works relating to natural scienceAn “Advanced 
Text-book of Botany for the Use of Students,” by Robert 
Brown, F.R.G.S,, Lecturer on Botany under the Science and 
Art Department of the Committee of the Privy Council on Edu¬ 
cation and author of the “ Races of Mankind,” just published 
by Messrs. Cassell, Better, and Galpin; u Domestic Horticulture, 


Window Gardening and Floral Decoration*,” by F, W, Bit 
bidge ; and “ Economic Geology, or Geology in its Relation i< 
the Arts and Manufactures/ 1 by David Page, F.G.S., Professor 
of Geology in the Durham University College of Physical 
Science, Newcastle. 

Mr. William Turley’s interesting paper, with maps and 
sections “ On the Relation of the Parish Boundaries In the South¬ 
east of England to Great Physical Features, particularly jto the 
Chalk Escarpment,” has been reprinted in a separate form from 
the Journal of the A nth topological Institute . 

In le Tour du Monde, is appearing a French translation of the 
account of the voyage of the German Arctic Expedition of 1869 
—70, in the ships Germania and Hama. The illustrations are 
plentiful and beautiful. 

We have received the following reprints of papers by Mr. 
F. W. Putnam, from the Bulletin of the Essex Institute (U.S.):— 

“ Description of a Stone Knife found at Kingston, 

“ Description of a Carved Stone representing a Cetacean, found 
at Seabrook, N.H.,” and “ Descriptions of Stone Knives found 
in Essex County, Massachusetts.” 

The success of Professor G. W. Hough, of the Dudley Ob¬ 
servatory, in constructing self-recoulmg barometers and ther¬ 
mometers, lends additional interest to his announcement of the 
successful construction of an automatic evapometer and rain- 
gauge. The apparatus consists of a vessel two feet square and 
one foot deep, suspended on levers, and held in equilibrium by a 
small spring, the amount of change in the weight of the matt, 
either from rainfall or evaporation, being indicated on the scale* 
of a delicate balance. In order to secure the mechanical record 
of the hourly variations in the weight of the vessel and of it« 
contents, the professor causes the lever to vibrate between 
two platinum points so placed that whenever a change in the 
weight of the vessel by a given amount (say ten grains) takes 
place, a magnetic circuit will be established passing through a» t 
electro-magnet. A micrometer screw will then be operated by 
means of clock-work, thereby tracing a curve on a revolving 
drum, precisely as in the case of the self-recording barometer and; 
thermometer. 

The principal articles in the last number of the Canadian 
Journal 0/ Science, Literature, and History are—on “An 
Ancient Crirved Stone, found at Chesterholm, Northumberland, 
England,” by the Rev. Dr. M*Caui; an article by Dr. Daniel 
Wilson, on the work done by Alexander Gordon, the Scottish 
antiquary, author of the Itincrarinm Septentrional*, and a paper* 
also published separately, by Prof. H. A. Nicholson, on “The 
Species of Favosites of the Devonian Rocks of Western Onta¬ 
rio.” Appended are meteorological tables for Toronto for the 
half-year May to October 1873. 

The addition to the Zoological Society** Gardens, during the 
past week, include an Ocelot {Felis pardalis) from America, pie- 
sented by Mr. J, Kyde ; a White-headed Sea Eagle {Hatiaetus 
leucocephalus) from Nova Scotia, presented by Mr* H» Walpole y 
two Grey-breasted Parrakeets {Botborhynehus monachus) from 
Monte Video, presented by Mrs, C. Dawkins; a Bemfcle 
Goose [Banida leucopsh), European, presented by Mr, T. P. 
Tyndale ; two Sclater’a ,Cura«»ows {Crax sdateri) from Maraft* 
ham, and a Prince Albert’s Curas sow (C, alberfi)trtm Columbia j 
a Capybara {Hydrochcems capydara) from South America ? * 
Rhea {Rhea ammeand) from Rosalia, and a Chimachima MIL 
va£o {Milvago chimaehitmt) from Brazil, purchased or deposited* • 
the last-named bird being new to the collection. 
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• AtOVSTfC TRANSPARENCY ANN 
OPACITY OF THE ATMOSPHERE* 

, 1 ( r, HE cloud produced by the puff of a locomotive am ob- 
x literate the noonday sun ; it is not therefore surprising 
(bat in dense fogs our most powerful coast lights, including even 
the electric light, become useless to the mariner. 

A disastrous loss of life and property is the consequence, 
During the last ten years, for example, the number of total 
Wrecks on lhe coasts of the United Kingdom, which were re¬ 
ported to have been caused by fog and thick weather, amounted, 
f cm informed, to 273 vessels. 

Of fate years various efforts have been made, both on oar owtf 
coasts and on the American seaboard, where trade is more eager 
end fogs more frequent than they are here, to furnish warning 
and guidance to ships by means of sound signal* of great power 
established along the coast. Regarding the performance of such 
signals, the most conflicting evidence exists; and no investigation 
has been hitherto instituted sufficiently exhaustive to remove the 
uncertainty. 

The problem bus occupied for some time the attention of the 
Elder brethren of the Trinity House ; and soon after my returrt 
from America they requested me, as their official adviser in 
scientific matters, to superintend an investigation of the entire 
subject They had appointed a committee under whose auspices 
two stations had been established at the South Foreland. T 
entered upon the inquiry With such ardour as I could derive 
from a sense of duty, rather than from the pleasure of hope, for 
1 knew it would be long and difficult, and that I was at the mercy 
of a medium, the earth-s atmospheic, which could not be put into 
the witness-box and cross-examined scientifically. The experi¬ 
menter can usually impose his own conditions upon Nature, 
awl force her to reply. In the present case we were forced to 
accept the conditions which Nature imposed. 

Nevertheless, if the student only holds on faithfully to any 
natural problem, intending his mind upon it, and not falling into 
hasty despair, he m sure to be rewarded m the end; and after a time 
results, important not only in a practical but in a purely scientific 
.point of view, appeared to grow out of the investigation. I men¬ 
tioned this to the Deputy Master of the Trinity House, saying 
that I thought such results might, wiihout impropriety, be 
communicated to the Royal Society and the Royal Institution. 
Hitt response was prompt and cordial, and he was seconded 
by his colleagues in this response. They gave not only the re¬ 
quested permission (which on various pleas they might have with¬ 
held^ but they have aided me in every way in the preparation 
of this discourse. 

I would add that the Elder Brethren themselVes have had a 
large share in the executive portion of this investigation, and 
whatever success has attended the inquiry is in a great measure 
due to the cheerful promptness and thoroughness with which my 
wishes and suggestions were carried out by the gentlemen with 
whom I had the honour to act. It is not necessary to mention 
names when all have been so sympathetic and so helpful, but 
I should like to refer to a few gentlemen on the working staff of 
the Trinity House, Who have aided me with alt assiduity and 
all sod. They are the able Trinity House engineer, Mr. Doug- 
USttt his assistant engineer, Mr. Ayres, and Mr. Price Edwards, 
the private secretary of the Deputy Master of the Trinity House. 

On Monday, May 19, the experiments began. The instruments 
employed had been previously mounted at the top and bottom of 
the South Foreland Cliff. They were two brass trumpets, or horn*, 
lift, a in. long, 2 in. in diameter at the mouth-ptece, opening 
out at the other end to a diameter of 22 in. They were pro¬ 
vided with vibrating steel reeds, 9 in. long, 2 in. wide, and J in. 
thick, and were sounded by air of 18 lbs. pressure. They were 
mounted vertically on the reservoir of compressed air; but 
within about 2 ft of Their extremities they were bent at a right 
angle, so as to present their mouths to the sea. These horns 
were constructed by Mr. Holmes. There were also two whistles 
shaped like those in use on locomotives, one 6 in. in diameter, 
sounded% air of 18 lbs. pressure } the other Constructed by Mr. 
Batty of Manchester, 12 in. in diameter and sounded by steam 
Of *4 lbs. pressure. , . „ 

‘We embarked on the steamer Irene, and placed ourselves 
abmaet of the signal-station, halting at a distance of half a mile 
from it The wind was strong, the sea rough- The Superiority 
of the trumpets to the whistles Was very marked, and ¥ may 
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sky continued marked throughout. Their sound was exceedingly 
fine and powerful. At t mile’s distance t&fr sound #a< clear and 
strong t at a mile* they were heard distinctly, though not loudly. 
The whistles were also heard, but as fog-rigmds they had be*. 
! come useless. At 3 miles the horns became also useless. It 
j required great attention to hear them distinctly. At a distance 
I of 4 miles, with the paddles stopped, we listened long and atten- 
1 lively, but heard nothing. 

! On May 20, at 3 miles’ distance, the steam whistle was not 
t at all heard, the horns but faintly. At 4 miles’ distance, the air 
! being very light, the sea calm, and the circumstances generally 
i to aft appearances highly favourable, we, halted and listened. 
The horns were so heard as to render it unmistakeable that a 
sound was there. At 4*8 mile* the sounds were faintly heard ; 
at 5 miles an occasion*! murmur reached us. At 6 miles the 
faint hum of a horrt Was wafted to us at intervals. A little farther 
out, though local noises were absent, and though we listened 
with stretched attention, we heard nothing. 

This position, clearly beyond the range of whistles and 
trttttrpets, was chosen with the vie# Of making a decisive com¬ 
parative experiment between horns and mins as instruments for 
fog-signalling. Through the courtesy of General Sir A. Hors- 
ford we were enabled to carryout this comparison. At 12*30 
precisely the puff of an 18-pounder, with a 3-lb. charge, was 
seen at Dover Castle, which was about a mile farther off than the 
South Foreland. Thirty-Six seconds afterwards the loud report 
of the gun was heard, its complete superiority over the tnmipets 
being thus to all appearance demonstrated. 

"We clinched this observation by steaming out to a distance o! 
8£ mites, where the report of a second gun was well heard. At 
10 miles the report of the gutt was heard by some and not by 
others. At 97 miles a fourth report was heard by all 
observers. 

There was nothing, far as I am aware o r , in onr knowledge 
of the transmission of sound through the atmosphere, to invaib 
date the founding upon these experiments of the general conclu¬ 
sion that, as a fog-signal, the gun possessed a clear mastery over 
the horns. No observation, 10 my knowledge, had ever been 
made to show that a sound once predominant would not always 
be predominant; or that the atmosphere on different days would 
show preferences to different sounds. A complete reversal of the 
foregoing conclusion was therefore not to be anticipated ; still, 
on many subsequent occasions, it was completely reversed. 

On June 2 the maximum range, at first only 3 miles, after¬ 
wards ran up to about 6 miles. 

Optically June 3 was not at all a promising day ; the clouds 
were dark and threatening ; and the air filled with a faint hare, 
nevertheless the horns were fairly audible at 9 miles. An ex¬ 
ceedingly heavy rain-shower approached us at a galloping speed. 



The sounds were not sensibly impaired during the continuance 
of the min, This state of the atmosphere, according to hitherto 





expremed opinions, should have deadened ike sound. It rather 
aided ike, sound, and this added to myfperplexity* 

On June xo the maximum range was 9 miles. An extraordi¬ 
nary sinking of the sound was, however, noticed on the Dover 
side of the Foreland. At a mile’s distance from the station the 
sounds rapidly fell. Surprised at the suddenness of the effect, 
and thinking it might be due to some peculiarity of the horns, at 
2 miles* distance I signalled for the guns. With a 3 lb. charge 
not one of them was heard. 

On June it we steamed towards the South Sound Head light¬ 
ship. At the distance of 2$ miles, and even at 2 miles and less' 
from the station, the sounds were not so strong as at 3£ miles. 
We steamed abreast of the station and on to the line joining the 
South Foreland to the end of the Admiralty Pier. At three- 
quarters of a mile from the station the sound fell, and a little 
farther on was scarcely audible. This weakening of the sound 
between the pier and the Foreland was invariable. This needs 
n word of explanation. The fall of the sound is not caused 
directly by an acoustic shadow, for it occurs when the instru¬ 
ments are in view, but the limit of an acoustic shadow is close 
at hand. A little within the line joining the Foreland and the 
pier end, the instruments are cut off by a projection of the cliff 
near the station ; all the sea space between this limit and the 
cliff under Dover Castle is in the shadow. Into this, however, 
the direct waves diverge, and lose intensity by their divergence, 
the portion of the wave nearest the shadow suffering most. To 
this must be added the effect of interference. 

On June 25 the range was $4 miles. On Tune 26 the range 
was 10 miles. The former day the wind was in the direction of 
the sound \ on the latter the wind was opposed. Plainly 
there must be something besides the wind which determines the 
sound-range. This something was now the object of search. 

Is it the clearness of the atmosphere ? All previous writers 
have extolled a clear atmosphere as best for sound ; but on July 18 
we steamed out to a distance of 10 miles and heard sounds, the 
white cliffs of the Foreland being at the same time entirely 
hidden in thick haze. Nay, more : wc spoke the Triton tender 
on its way from the Varne lightship, and took the master of the 
Vame on board. He reported that the sounds had been heard 
at the lightship, though it 13 I 2 f miles from the Foreland. It 
was, moreover, dead to windward of the Foreland, so that both 
haze and wind were then in opposition ; still the sound ranged 
at least twice as far as it had done on days when neither haze nor 
wind was there to interfere with the sound. 

On July 2, a sudden acoustic darkness, if I may use the term, 
settled upon the atmosphere. The range was only 4 miles. The 
magnitude of the fluctuations, from 34 to I 2 f miles, observed 
up to this date, was striking: but I was unable to fix upon any 
meteorological element that coni] be held accountable for them. 
The wind, the dearness of the air, the barometer, the thermo¬ 
meter, the hygrometer, gave me no help. All was perplexity. 

I longed for light, but saw little prospect of obtaining it, 

July 3 was a lovely morning : the sky was of a stainless 
blue, the air calm, and the sea smooth. I thought we should j 
be able to hear a long way off. We steamed beyond the pier I 
end and listened. The steam clouds were there, showing the 
whistles to be active; the smoke puffs were there, attesting the 
activity of the guns. Nothing was heard. We went nearer; 
but at two miles horns and whistles and guns were equally in¬ 
audible. This however being near the limit of the sound shadow, I 
thought that might have something to do with the effect, so wc 
steamed right in front of the station, and halted at 3 j miles from 
it. Not a ripple nor a breath of air disturbed the stillness on 
board, but we heard nothing. There were the steam-puffs from 
the whistles, and we knew that between every two puffs the 
horn sounds were embraced, but we heard nothing. We sig¬ 
nalled for the guns: there were the smoke puffs apparently close at 
hand, but not the slightest sound. It was mere dumb show on 
the Foreland. We steamed in to 3 miles, halted, and listened 
with all attention. Neither the horns nor the whistles sent us 
the slightest hint of a sound. The guns were again signalled 
for; five of them were fired, some elevated, some fired point 
blank at us. Not one of them was heard. We steamed in to 
two miles, and had the guns again fired* the howitzer and 
mortar with 3 lb. charges yielded the faintest thud ; and the 
18-pounder was quite unheard. 

In the presence of these facts I stood amazed and confounded, 
for it had been assumed and affirmed by distinguished men who 
had given special attention to this subject, that a clear, calm 
atmosphere was the best vehicle of sound t optical clearness and 


acoustic deamess were supposed to go hand in band: indeed, k 
bad been proposed to make the one a measure of ute other. 
But here was a day perfectly optically dear, proving itsdf to be 
a day of acoustic darkness almost impenetrable. I was driven 
slowly to the condusion that alt I had read upon this subject 
was wrong, and that for 165 years, namely since 1708, when 
Dr. Derham published his celebrated paper on this subject, suc¬ 
ceeding generations of scientific men had gone on repeating the 
same errors. This knowledge, however, did not help me much. 
The problem was still there challenging solution. 

I ventured, two or three years ago, to say something regarding 
the function of the Imagination in Science, and notwithstanding 
the care that I took to define and illustrate its real province* 
many persons, amongst whom were one or two able men, 
deemed me loose ana illogical; in fact, merely poetic, when I 
referred to the imagination. The history of science, however, 
numbers many men of strong poetic temperament, who, in the 
presence of a scientific problem, became as cold and dear 
as the light of stars. Look at these two pieces of polished steel. 
Have you a sense, or the rudiment of a sense, to distinguish the 
inner condition of the one from that of the other? And yet 
they differ materially, for one is a magnet, the other not. What 
enabled that noble philosopher, and pure and elevated character, 
Ampere, to surround the atoms of such a magnet with channels 
in which electric currents ceaselessly run, and to deduce from 
these pictured currents all the phenomena of ordinary magnet¬ 
ism ? What enabled Faraday to visualise his lines of force, to 
follow them through magnets and through space until his mental 
picture became a guide to discoveries which have rendered this 
place immortal? What but imagination? 1 have reason to 
know but too well the fantastic, and even scandalous use that is 
made of the faculty when it is divorced from the disciplined 
understanding and handed over to the undisciplined passions and 
emotions. But this is not the scientific use of the imagination. 

And now to return. Figure yourself on the deck of the Irene, 
with the invisible air stretching between you and the South 
Foreland, knowing that it contained something which stifled the 
sound, but not knowing what that something is. Your senses 
are not of the least use to you ; you are unable to see, or hear, 
or feel, or*taste, or smell the object of your search; nor could 
all the philosophical instruments in the world, as it now is, 
render you the least assistance. You cannot take a single step 
towards the solution without the formation of a mental image, 
in other words, without the exercise of the imagination. Let 
me unfold my own exact course of thought and action. 

Sulphur in homogeneous crystals is exceedingly transparent 
to radiant heat, whereas the ordinary brimstone of commerce is 
highly impervious to it. Why ? Because the brimstone of com¬ 
merce does not possess the molecular conlinuity ot the crystal, 
but is a mere aggregate of minute grains not M pefect optical 
contact with each other. When this is the case, a portion of the 
heat is always reflected on entering and quitting a grain. Hence 
when the grains are minute and numerous, this reflection is so 
often repeated that the heat is entirely wasted before U can 
plunge to any depth in the substance. A snowball is opaque to 
light for the same reason. It is not optically continuous ice, but 
an aggregate of grains of ice, and the light which fells upon the 
•oow being reflected at the limiting surfaces of the snow 
granules, fails to penetrate the snow to any depth. Thus by the 
mixture of air ana ice, two transparent substances, we produce a 
substance as impervious to light as a really opaque one. The 
same remark applies to foam, to clouds, to common salt, in* 
deed to all transparent substances in powder. They are all 
impervious to light, not through the real absorption or extinction 
of the light, but through internal reflection, 

Humboldt, in his observations at the Falls of the Orinoco, is 
known to have applied these principles. He found the noise of 
the Falls three times louder by night than by day, though in that 
region the night, through beasts and insects, is far ncusfer than 
the day. The plain between him and the Falls consisted of 
spaces of grass and rock intermingled. Ip the heat of the day 
he found the temperature of the rock to be 30** higher than that 
of the grass. Over every heated rock, he conSuded, rose a 
column of air rarefied by the heat, and he ascribed the deadening 
of the sound to the reflections which it endured at the limiting 
surfaces of the rarer and denser air. This philosophical expla¬ 
nation made it generally known that a non-homogeneoua atioao* 
sphere is unfavourable to the transmission of sound!; 

But what on July 3, over a calm sea, where neither 
rocks nor grass existed, could so destroy the homogeneity 




Atmosphere s* to enable it to quench, in so short * 

.Be* so vest a body of sound? As I stood upon the deck 

of the pondering this question, I became conscious 

of the exceeding power of the sun beating against my back and 
beating the objects near me. Beams of equal power were felling 
on the sea, and must have produced copious evaporation. That 
the vapour generated should so rise and mingle with the air as to 
form an absolutely homogeneous mixture, I considered in the 
highest degree improbable. It would be sure, I thought, to 
streak and mottle the atmosphere with spaces, in which the air 
would be in different degrees saturated, or it might be displaced, 
by the vapour. At the limiting surfaces of these spaces, though 
invisible, we should have the conditions necessary to the produc¬ 
tion of partial echoes, and the consequent waste of sound. 

Curiously enough, the conditions necessary for the testing of 
this explanation immediately set in. At 3.15 r.M. a cloud threw 
itself athwart the sun, and shaded the entire space between us 
and the South Foreland. The production of vapour was checked 
by the interposition of this screen, that already in the air being 
at the same time allowed to mix with it more perfectly ; hence 
the probability of improved transmission. To test this inference 
the steamer was turned and urged back to our last position of 
inaudibility. The sounds, as I expected, were distinctly though 
faintly heard. This was at 3 miles* distance. At 3} miles 
we had the guns fired, both point blank and elevated, The 
faintest thud was all that we heard, but we did hear a thud, 
whereas we had previously heard nothing, either here or three- 
quarters of a mile nearer. Wc steamed out to 4I miles, when 
the sounds were for a moment faintly heard, but they fell away 
as we waited; and though the greatest quietness reigned on 
board, and though the sea was without a ripple, we could hear 
nothing. We could plainly see the steam*puf& which announced 
the beginning and the end of a series of trumpet-blasts, but the 
blasts themselves were quite inaudible. 

It was now 4 I\m, ( and my intention at first was to halt at 
this distance, which was beyond the sound range, but not far 
beyond it, and see whether the lowering of the sun would not 
restore the power of the atmosphere to transmit the sound. But 
after waiting a little, the anchoring of a boat was suggested ; 
and though loth to lose the anticipated revival of the sounds 
myself, I agreed to this arrangement. Two men were placed in 
the boat, and requested to give all attention so as to hear the 
aound if possible. With perfect stillness around them, they heard 
nothing. They were then instructed to hoist a signal if they 
should hear the sounds, and to keep it hoisted as long as the 
sounds continued. 

At 4.4s we quitted them and steamed towards the South Sand 
Head lightship. Precisely fifteen minutes after wc had separated 
from them the flag was hoisted. The sound, as anticipated, 
had at length succeeded in piercing the body of air between the 
boat and we shore. 

On returning to our anchored boat we learned that when the 
flag was hoisted the horn sounds were heard, that they were suc¬ 
ceeded after a little time by the whistle sounds, and that both 
increased in intensity as the evening advanced. On our arrival 
of course we heard the sounds ourselves, 

The conjectured explanation of the stoppage of the sounds 
appeared to be thus reduced to demonstration, but we pushed 
the proof still further by steaming farther out. At 5| miles we 
halted and heard the sounds. At 6 miles we heard them dis¬ 
tinctly, but so feebly that we thought we had reached the limit 
of the sound range. But while we waited the sound rose in 
power. We steamed to the Vame buoy, which is 7t miles from 
the signal station, and heard the sound* there better than at 6 
distance. 

Steaming on to the Vame lightship, which xs situated at the 
other end of the Vame shoal, we hailed the master, and were 
informed by him that up to 5 r.M. nothing had been heard, At 
that hour the sounds began to be audible. He described one of 
them as ** very gross, resembling the bellowing of a bull, 11 which 
very accurately characterises the aound of the large American 


steam whistle, At the Vame 


therefore, the sounds 


had been heard towards the dose of the day, though it Is 12} | 
miles from the signal station. . % ' 1 

What is the full meaning of this result? Imagine a man m 
an anchored boat at % r.M. at a distance of a miles from the | 
foxdand, and suppose him possessed of instrument* which would ; 
en*hie him to measure the growing intensity 0 1 the sound. Ap- 
plying the law of Inverse squaws, to carry the sown! to six times 1 
Ifce^i&tanc*, its intensity at 2 miles would have to be augmented 


36 times. But the Vame lightship is more than 6 times a miles 
from the Foreland. Supposing no absorption or partial reflection 
to occur, the observer would have found that by the lowering of 
the sun the sound at his position had at 6 p.m, risen to more than 
forty-fold the intensity which it possessed at 2 P.M. In reality 
the augmentation was still greater. 

(To be continued^ 

BIRMINGHAM NATURAL HISTORY AND 
MICROSCOPICAL SOCIETY 

At the annual soirA r, held on Tuesday, December 16, 1873, 
celebrating the sixteenth year of the existence of the society, 
Mr. W. R. Hughes, F.L.S., the president, gave, at the request 
of the committee, an address on “ The recent Marine Excursion 
made by the Society to Teignmouth.” After alluding to the apt 
and graceful remarks of hS predecessor in office (Rev. H. W. 
Cross key, F.G.S.) twelve months ago, on the advantages of the 
study of Natural History, and then describing the preliminary 
arrangements in connection with the excursion which have already 
been detailed in Nature, vol. viii. pp. 334{and 469, Mr. Hughes 
stated that upwards of 20 members of the society, including 
several ladies, proceeded from Birmingham and assembled at the 
headquarters at Teignmouth on Monday, September 1, on which 
day the dredging operations commenced on board the yacht Ruby 
with satisfactory results. These were carried on during the 
week, and have already been described in Nature; the 
principal feature being the capture of the pedunculate form of 
Ante Jo tt roscueus (Comatu/a rosacea), the rosy feather star, in¬ 
cluding representatives of 12 genera of Echinodermata and about 
40 species of Hydrozoa and Polyzoa, the last of which had been 
mounted and presented to the society by his friend and colleague, 
Mr. A. W. Wills, to whom the Society were also indebted for life¬ 
like drawings of the Antcdon in various stages of development 

Mr. Hughes then proceeded to speak of the moral of the 
marine excursion. So far as he was informed it was the first 
of its kind that had been undertaken by any society carrying on 
its operations in an inland district like Birmingham, far removed 
from the sea, and that point was in itself noteworthy, and might 
contribute to raise the status of the society and cause its example to 
be followed by others of a kindred nature. He thought it was 
pretty well agreed among the members that the excursion was 
attempted properly, and on the whole carried out successfully. 
The members who took part in it had been stimulated and en¬ 
couraged in their project by the hearty and unanimous way in 
which it was adopted by others whose studies lay in diffe¬ 
rent directions, by praise from Nature, that most cultivated of 
scientific serials, and by ** good words ” from the local press. 
The results might not have satisfied all. Circumstances rendered 
the absence of many old supporters of the society unavoidable. 
It was planned a little too late in the season, ana many of the 
microscopic animals they dredged had played their part in the 
great problem of life, and empty cells alone remained where many 
a delicate and beautiful organism had spread its feathery plumes 
** in the dark unfathomed caves of ocean.” Too much time was 
devoted to the dredging, and not sufficient for subsequent inves¬ 
tigation of the proceeds. Still the members had enjoyed the 
rare opportunity of examining many beautiful marine animals 
under the microscope which they could not have hoped for at 
home. And the excursion had done much to promote exchange 
of thought and friendliness among those taking part in Ft. 
Doubtless if a similar one were planned in 1874 the members 
would profit by the experience of the late one, and Mr. Hughes 
commended such to the consideration of the committee, and sug¬ 
gested that the members should make it the subject of their 
annual holiday, especially as ladies were now for the first time 
admissible «s members. The President stated he could not dose 
his remarks to an assembly composed of naturalists and those 
who had evinced a taste in their pursuits, without alluding to the 
feet that must have impressed most of them, vis. : that the study 
of marine zoology had in these days attained an interest second 
to that of no other branch of natural history, and that the exist¬ 
ence and habits of the denizens of “ the great and wide sea 11 
were discussed as familiarly in the newspapers of the day as the 
events of soda! and political life. As further evidence, Mr. 
Hughes alluded to the record, almost surpassing any story in 
the" 1 Thousand and One Nights ” contained m that most charming 
of books 11 The Depths of the SeA” of the researches in deep- 
sea dredging, by Prof. Wyville Thomson, F.R.S., and Dr. 
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Brthycnnm gmctiU % ped^tulate star-fisbe* allied tp the 
Ctmatuh> from 2,435 fathom*, whose very existence was unsus¬ 
pected, and who were supposed u fa the Hpse of ages to baye 
oeen worsted in the struggle for 1110 .” And following these in¬ 
vestigations came the exploring expedition of H.M. S, Challenger, 
the most important mission of its kind that Great Britain had 
ever engaged in* from whence we now and then got stray tidings 
of yet more remarkable animals,*—animals of comparatively 
high organisation, allied to the lobster, dredged up from 2,000 
fathoms: in one individual, a gigantic ampiiipodat crustacean, 
* ( the eyes of the creature extended in two great faccttic lobes over 
the whole of the anterior part of the cepbalo-thorax, like the eyes 
sEglina among Trilobites ” (Nature, vol. vii p. 38$). In another, 
Deidamia leptodactyk , there were no traces whatever of eyes of 
Sight or their pedicels (Nature, vol. viji. p. 52). Further, from 
the enormous depth of 3,000 fathoms, or nearly 34 statute miles, 
** a depth which does not appear to be greatly exceeded in any 
part of the ocean,” have been taken a tube-building annelid, its 
tube formed of the gritty matter which occurs but sparingly in 
the clay at the bottom, affording, in fact, as Prof. WyviHc 
Thomson remarks, " conclusive proof that the conditions of the 
bottom of the sea to all depths are not only such as to adipit of 
the existence of animal life, but are such as to allow of the un¬ 
limited extension of the distribution of animals high in the 
zoological series, and closely in relation with the characteristic 
fauna; of shallower zones (Nature, vol. viii. p. 53). 

Contemporaneously with these expeditions and what would 
appear to be not an inappropriate seyuitur, marine aquaria of ex¬ 
tensive size, and constructed on scientific principles, had been 
established In some of our principal towns, thus affording a new 
source of enjoyment and an intellectual gratification fo the 
people—that of the examination of living marine animals as they 
exist u in the depths of the sea ”—and combining with this in 
some instances a source of pecuniary benefit to the promoters. 
The public interest in these establishments seemed so great that 
the arrival of the octopus had attracted almost as much attention 
os the visit of a foreign emperor, and the death of the porpoise 
was mourned as a national calamity. 

In conclusion the president said he hoped he had said some¬ 
thing suggested by the recent marine excursion to interest the 
members in marine zoology. For his own part he could say that 
the little attention he had been able to devote to it had been a 
most acceptable relief to official duties (as Treasurer of the 
Borough), always laborious and responsible, and at the same time 
it had brought him in contact with fellow-workers in natural his¬ 
tory from whose friendship and kindly intercourse he had derived 
the most lasting pleasure. 

Mr. Hughes ventured to express his opinion that a Marine 
Aquarium, if constructed properly and managed efficiently— for 
instance like that beautiful one at the Crystal Palace under the 
direction of his friend, Mr. W. Alford Lloyd, who had done 
more for the advancement of public aquaria than any man living— 
would be most acceptable to Birmingham, where the great 
Priestley carried on his scientific researches, and in 1773 obtained 
the Copley medal of the Koyal Society for the discovery of the 
mutual dependence of plants and animals on each other—the 
grand principle of all aquaria. It occurred to him after 
much thought, and as a successful student of marine 
aquaria for many years, that no greater attraction or paeans 
of intellectual recreation for the Working classes and th^ir 
neighbours ip the mining districts could be deviled, because it 
would be so utterly different from any other exhibition now 
existing, and so suitable as a relief and mental refreshment for 
those in crowded courts to whom the sea was but a name. It 
was indisputable that the sea and its living wonders" 
had irresistible fascination to us far away from it. The 
peculiar central inland position of Birmingham would be highly 
advantageous by allowing ready and rapid mode® of conveyance 
of rare animals from almost any part of the coast He com¬ 
mended the project to the earnest consideration of the many 
wealthy and intellectual men in the todm, and could not 
help believing and hoping—although his views as a naturalist 
might be sanguine—that Birmingham would sooner or later 
possess a marine aquarium worthy of it, and follow the example 
of London, Brighton, LiverpopL Manchester, Plymouth, *nd 
other urar towns, which, ***** ' '* " ' 4 ’ 

already tikep the matter up. 




■■VAi T' 1 ] 

We 

toSklwkiqn-ria wU*. 
marine aquarium for IJirro; 

-- - - - - I"-"-* 1 "." . ""' '* . . . — rr—> V . . , . ' " N!f>Wrir y w 4 T' '■ 

SCIENTIFIC SERIALS 

AstronomUche Nachr}chtm, Ha 1,969, Jan. o.-~Thia 
number contains a paper by Prof. Spoerer on M* Faye’s theory 
of solar spots* He refers to M. Faye's statement that spoU 
are below the surface of the sun, and to his reliance m hie treat¬ 
ment of Carrington’s observations $ for if a spot be observed fa* 
two or more revolutions its distance from the limb can be calcu¬ 
lated on the assumption that the spot is on the surface of the 
sun. Should, however, the observed plan of the spot not agree 
With the calculated position, the assumption will be that the spot 
is below or above the vurface of the sun. Prof Spoerer inform* 
us that, on the whole, his observations show that the observed 
distance from the limb of the sun are too great \ this he ascribe* 
to the effect of refraction altering the position of the sun's limb 
tp a greater degree than that of the spot.—On the identity of 
Cog^a’s Comet of Nov. 10, with Comet *818 I. by Prof. Weiss. 
In this paper the author gives the elements of Coggiu’s comet as 
lately determined, together with the recorded observations of 
Comet 1818 J. from which he considers the two comets to be 
identical.—In a second paper by Prof. Weiss fie SPY** elements 
calculated on a puralndic orbit and op two elliptic orbits of 55*82 
and 6*9775 years respectively, being on the assumption in the 
first case thai one revolution ha* happened since 1818, and hi 
the other that eight have taken place.—Observations on variable 
stars, by G. T. (J. Schmidt. From observations up tQ the end 
of J&73, given at length in his paper, wp extract the eppehs of 
maxima and minima of the follpwiug stars 

Max. Min, 

about May 25 Jan. 30*5, 1873, mag. 9*5 

„ Sept. 13, mag. 10 — „ 

„ Aug. 27, mag. iq*8 — u 

n Sept* 1 5, ~~~ — ,1 

— May 13 „ 

— — Period, 363 days. 

Min. 


Mira Ceti 
S Scorpii 
R Scorpii 
R Boons 
R Virginia 
S Corona; 


R Leonis 
H Leparis 
X Bygni 


July 27* 

July 6, 
Max. 
May iS 


RScuti 


Jan. 29 

Oct. 5 — Period 4047 days* 

May 13 June 16 
July 9 Aug, 21 
Sept. 20 Oct. 13 
( Nov. 4 — 

Wilhelm Schur gives an opposition ephetneris for ^rpthu&a* 
The opposition happening Jan. 21, the R. A. being then 
8.2.53.78 and Ppc* + 4.1 - 54 

The fourth line of the spectrum of the nebula in Orion, by 
D’Arrest. The author refers to a note on this Hue fey Dr. Vogel 
in Astrou. Nach, No. 1963, mentioning the fact that the fourth 
line of the nebula coincided uqth Hy, and goes on to mention 
that this line was known to Hugguw fa 1864. and by Capa 
Herspheli ip 1868, and was brought to the notice ed tha Ro$al 
Society fa 1872 by Huggins* Ity wave-length ha gives as 4343. 
The author also mention* a peculiarity ip the spectrum of 
B. Durchm 4 22° 4203.—Mr* J. IHrmfaghain atatea in a note 
that he believes that 252 BehjeUOTp has dieappuamd, and fee 
thinks this star a remarkable variable; 

Aftdkinixke yahriiiekrr: k.k. Gesellsch. d. Aerate; Vienna, 
1873, Heft 3 and 4.—The last two issues of this quarterly journal 
for 1873 contain the following papers of scientific interest 
Researches into the minute structure of the Tendon, by Arnold 
Spina, with an illustration j the Nerves of the Knee-joint inthe 
Rabbit, by Dr. C. Nicokdoni (with a figure) j contributions to 
the Anatomy of the Hufoan Bladder, by Dr. Gustav Turie ; 
Quarantine in Cholera, a report to the International Medical 
Congress, by Dr. Oser. 
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& kite SouihWn Madden, and was probahJy the only spe¬ 
cie* of thi# genus to be met with in America, north of the rona- 
mante Isthmus. —Mr. deleter also exhibited and made remarks 
on skulls of OvSs arkar^ from the Altai Mountains, and the 
staffed skin of a specimen of the Wild Ibex of Crete.-rMr. E, 
Ward exhibited two feet of a Fawn, the mother of which had 
had double hind feet, and had for several years brought forth 
fawn* having the same malformation*—A communication was 
mad from Dr. O. Finsch containing a description of an appa¬ 
rently new species of Parrot from Western Peru, which was 
proposed to be called I'xittaeula andicola.-*- A second paper by 
Dr, Finsch contained the description of a new species of Fruit 
Pigeon from the Pacific Island of Rapa or Opara. This unique 
specimen had been sent to the author by Mr. F. W. Hutton, of 
Otago, New T^ealand, after whom it was proposed to name the 
bimPtiionopu$ kuttoni .—A note wan read by Major O. B. C. 
St John, on the locality of the Beatrix Antelope {Oryx beatrix), 
which was believed to be the south of Muscat.—Mr. Edward 
R. Alston read the description of a new Bat of the genua Ptfro- 
/r^r, which hod been sent to him from Samoa for identification 
by the Rev. 8. j. Whitmee. Mr. Alton proposed to call this 
specks Pin opus tv hitmen r — A communication was read from 
Mr. A. G. Butler, containing a list of the species of J*uf£vn$ t 
with descriptions of three new species in the collection of the 
British Museum.—A communication was read from Mr, Herbert 
Drucc, containing an account of the Lepidopterous Insect* col¬ 
lected by Mr. E. Laynrd, at Chentaboou and Mahconchaisee, 
Siam, with descriptions of* new species. 

Meteorological Society, Jan. 2*.—Dr. R. J. Mann, presi¬ 
dent, in the chair.—The date of the annual meeting having been 
altered in June last to January, the report of the Council was 
shorter than usual The Council have been making efforts to 
render the operations of the Society more extended. They took 
advantage of the presence of their foreign secretary, Mr. Scott, 
as one of the delegates from this country, at the Meteorological 
Congress at Vienna, to request him to represent the Society. 
The congress was duly held from September ist to 16th, when Mr. 
Scott presented a report on the replies received in answer to a 
series of questions which the Council issued to the Fellows on 
several important points in connection with the hours of observa¬ 
tion, instruments, &c. ( and which has been printed in the report 
of the Congress. The report concluded by stating that the 
Council have to mark, with some measure of satisfaction, the 
maintenance of the numbers of the Society during a somewhat 
critical and transitional period in its history, when changes of de¬ 
tail have been entered upon with a view to increased energy of 
action, and when the beneficial results of the alterations have not 
yet had time to be practically felt. The president then delivered , 
hhi address. After alluding to the loss which the Society had 
recently sustained in the death of Mr. Beard more, and marking 
the place that gentleman had filled as president at the transition 
eta of the Society’* history, the president drew attention to a 
misconception that is largely entertained of the primary aims of 
meteorological science, and pointed out that desirable ns a com¬ 
prehensive arid retiable theory is,, the immediate object of ob¬ 
servational work is none the less certainly the determination of 
climate in different regions of the earth, and the investigation of 
the method by which rim action of the great natural forces that 
determine temperature, direction and force of wind, and rainfall, 
k influenced by physical conditions. This argument was sup¬ 
ported by evidence of the valuable practical results that are 
Secured m these particulars by the labour! of meteorologists. 
The address then proceeded to riote briefly the chief landmarks 
that had marked the yearly progress of meteorological science 
since the period of Mr. Beardmore’s presidency, when the 
Society, in its remodelled form, had just reached the half-way 
stage of its history. From this review it appeared that tbs pho¬ 
tographic method of record has been largely extended j that the 
discussion of the Greenwich observations from 1848 to 1M& is 
being Steadily pursued; that the influence of meteorological con¬ 
ditions upon the public health is carefully investigated in the 
metropplftiw district; that tefegtaphic imercoinmunkation of 
mele^logicid aspects is now regularly made throughout the 
'UsSi&sd" America * and from the Meteorological 
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of sun-j^pt periods with 


friV aurorse,and magnetic storms and 'Jm 


alluded to. Among other topics of special interest e 

with the recent progress of meteorological science, 'foe 1 ^_ 

dwelt with speck! favour and affection upon the discovery mid 
establishment of Buys Ballot’s law ana. Mr. T. Stevenson’s 
barometric gradient: the extension of the influence which indi¬ 
cates this law to the great vertical circulation of the oceans, 
traced out by Dr. Carpenter and Prof. Wyville Thomson ; the 
marine charts, and especially the mapping out of the mid-Atlantia 
area of the Doldrum calm*, by Capt. Toynbee; Mr. Meld rum’s 
Mauritius investigations of the movements of the cyclones of the 
Indian Ocean 1 the daily weather charts of the Meteorological 
Office: the deleterious physiological influence of the recent 
heavy fog in London j Mr. Symond’s examination of the rainfall 
of the British Islands, with a volunteer staff of 1,700 observers 
systematically distributed; Mr. Draper’s deductions a* to the 
invariability of the climate of the tlnited States, and to the 
orderly progress of storms across the entire breadth of the 
Atlantic ; the establishment and work of International Meteoro¬ 
logical conferences ; and the barometric compensation of clock- 
rates for altering pressure and resistance of the atmosphere.—The 
following gentlemen were elected officers and council for the en¬ 
suing year t—Fresident—R.J, Mann, M.D., F.R.A.S. Vice-Pre- 
sidents-^C. Brooke, M.A., F.R.S. ; G. Dines; H. S. Eaton, 
M.A, ; Lieut.-Col. A. Strange, F.R.S. Treasurer—H. Perigal, 
F.R.A.S. Trustees—Sir Antonio Brady, F.G.S. j S. w. 
Silver, F.R.G.S. Secretaries—G. J. Symons ; J. W. Tripe, 
M D. Foreign Secrctary—Robert H. Scott, F.R.S. Council— 
Percy Bickneu; A. Brewin, F.R.A.S.; C. O. F. Cator, M.A. ; 
R. Field, B.A*, Assoc. Inst. C.E.; F. Caster; J. K, Laughton, 
F.R.A.S. ; R, J. Lecky, F.R.A.S.; W. C. Nash; Rev. S. J. 
Perry, F.R.A.S.; Capt. II. Toynbee, F.R.A.S. ; C. V. Walker, 
F.R.S. j E. O. Wildraan Whitehouse, Assoc. Inst. C.E. 

Entomological Society, Jan. 5.—Prof. Westwood, presi¬ 
dent, in the chair.—Mr. Mcldola exhibited some photographs 
of minute insects taken with the camera-obscura and microscope. 
—Mr. McLachlan called attention to a paper in the last part of 
the 0 Annalea dc la Soc. Ent. de France,” by M.f Bar and Dr. 
Laboulbhne on a species of moth belonging to the Bombycfy k, 
described and figured by M. Bar as Palustra laboulbmei, and of 
very extraordinary habits, the larva being aquatic, living in the 
canals of the sugar plantations in Cayenne, and feeding upon an 
aquatic plant The hairy larva breathed by means of small 
spiracles, a supply of air being apparently entangled in its hairs. 
—Mr. Butler remarked that Mr. j. V, Riley, in the Journal of 
the St Louis Academy of Sciences, had alluded to AfxUura 
lycacn Fab. and A . hyrsc Fab. as distinct species, whereas he 
belie,ved them to be identical with the A , aticia Edwards.—A 
letter from M. Ernest Olivier stated that he had recently come 
into possession of a portion of the collection of his grandfather, 
the celebrated French coleopterist, and that he would be happy 
to show it to any entomologist who might desire to examine the 
types.—Mr. Smith communicated a paper on the hymenopterous 
genua Xylocopm ; and Mr* D. Sharp a paper on the Psuaphida 
and Srydmatttd<£ of Japan, from the collections of Mr. George 
Lewis. 

Edinburgh 

Royal Society, Jan. iq.—Principal Sir Alex. Grant, vke- 
president, in the chair.—The following communication* were 
readAdditional remarks on the fossil tree! of Craiglcith 
quarry, by Sir Robert Christison, Bart. —On a method of de¬ 
monstrating the relations of the convolutions of the brain to the 
surface of the head, by Frol Turner.—On some peculiarities in 
the embryageny of Trofxeolum. speewsum, EndL and Poepp,, and 
7 \ peregrimtm % L., by Prof. Alex. Dickson.—Notes on Mr. 
Bang’s communication of April 7, 1873, on a singular property 
possessed by the fluid enclosed in crystal cavities. (1) By Prof 
Tait j (3) By Prof. Swan.—Preliminary note on the sense of 
rotation, and the function of the semicircular canals of the in¬ 
ternal ear, by Prof. Crum-Brown. 

Dublin — 

Royal Zoological Society of Ireland, Jan. 13.—His 
Excellency, Earl Spencer, president, in the, chair.—The report 
was read by the Rev. Prof, Haughton, M.D., secretary, who 
referred) among other matters, to the loss by death of an old 
{Ptiiamw owtroialw) "who had been domiciled in the 
for fartjptwo years, Ffe was supposed to have been 











tight years of age upon his admission, so that htwus I. bird of 
Over fifty at the time of His death.—Every effort was made to 
prolong his valuable existence by feeding Him on live eels and 
iVfosky punch; but old age prevailed, and He died peaceably on 
the approach of the cold weather. He drank the punch with 
great relish; in fact he had resided so lopg in Dublin that it 
must have come naturally to him, and this ind the live eels pro¬ 
longed his life for at least a fortnight.” W# are sorry to see the 
funds of the society are not in a very thriving condition. 

Vienna 

I. R. Geological Institute, Nov. 18.—The director, F. v. 
Hauer, stated that towards the end of the international exhibition 
he Had asked almost all Austrian and a great many of the foreign 
exhibitors of ores, coals, or other useful minerals, to present these 
objects to the museum of the Institute, This request was very 
successful, more than a hundred exhibitors have offered the whole 
or parts of their expositions to the Institute, an<j the number of 
the donators is increasing still every day. Out of the objects 
obtained in this way will be formed % particular collection of 
useful minerals from Austria and from abroad, embracing ores, 
coalfi, salts, building-stones, all sorts of useful clays, limestones, 
&c., minerals used for colours, for dung, &c. This collection, 
which will contain generally specimens of large sire, will form 
quite a new and, as he hopes, vety interesting branch of the 
museum.-—Dr. R. v. Drasche? Geological observations on a 
journey to the west coast of Spitsbergen during the summer of 
1873. The journey was made a schooner chartered especially 
for the purpose. Dr. prasohe teft Tromsoe on June 30, went 
to the north till Amstbrdamb in 79* 45' N, lat, and returned to 
^Hammerfest 011 August 27. Many very interesting observations 
and large collections of rocks and fossils are the fruit of the ex¬ 
pedition. Here we will give only a few particulars : On the flat 
land which forms the eastern part of Dansko and Amsterdamo, 
Dr. Drasche found very large masses of erratic boulders, which 
consist partly of certain varieties of granites, syenites, and gneiss, 
unobserved till now on the shores of Spitsbergen. Probably 
they are brought down by glaciers out of the interior of the island. 
The Hekla Hook formation (Nordenskibld), which is probably 
Devonian, is formed in the Bel sund by black limestone# and 
chloritic slates, which resemble very much the Taunus-slates. 
The mountain limestone formation is developed in large masses 
And with mariy fossils in the Belsund and on the island of Azelo. 
;0fi Cape^ Staratschih the mountain limestone alternates with 
very fine Hyperith. The Triassic formation was accurately studied 
on Cape Thordsen; it contains here many Ceratkes, Nautilus, 
Halobia, &c., besides which were found the remains of a saurian. 
The Jurassic and the Tertiary formation are formed by marly 
beds in the Ice-fiord, and can scarcely be separated from each 
other whenever they do not contain fossils. On the Goose Island 
in the Ice-fiord Dr, prasche found proofs of a very recent 
legation of the ground. From 8 ft. to 10 ft. above the 
highest level of the 'sea the ground is covered with shells 
Of Mfrttfus cdutts , which have preserved perfectly well their 
bluish colour.—M. Niedxwiechki has examined the microscopical 
•structure of a large number of the eruptive rocks of the Banat 
which by Prof; Cotta had been united under the name 4 ‘Sana- 
tites.” He found that the mineral which mostly prevails is a 
plagioklastic feldspar out of the Andesin series. He concludes 
therefore that the rocks from Dognacska, Oravitaa, and Csiklova, 
which hitherto generally had been called Syenites, arerather to 
be considered as quartz-bearing Diorites. The basaftt, which 
transverse* in small veins the “ Banatite ” from Moldova con¬ 
tains, besides a vitreous ground-mass, only Augite, Olivine, Biatite, 
and Magnetite, and therefore cannot be united with any one of 
the great divisions of the basalt typk*. 

f * Philadelphia 

Academy’ of Natural Sciences, Bent 23,—“Exceptional 
Conditions in the Vegetation of Forest Seed,” by Mr. Thomas 
Meehan.—Mr, T. Meehan also presented some specimens of a 
malformed clover, Trifolium praimstt—yiK* Gentry made the 
following remarks regarding the nest of Vino solUarius (Vied). 
Audubon, in describing the nest of Vino solUarius (Vieih) af¬ 
firms it •* is puttily constructed and fixed in a partially pensile 
manner between two twigs of a low bush, on a branch naming 
horizontally from the main stem, and formed externally of grey 
lichens, slightly put together, and lined with hair chiefly from 
the defer and racoon. 1 * My experience has been quite different. 
% have five nests of this species, four of which are perfectly slab 


lardn structure {the remaining ofts formed fcf rim culms hf a 
species of Aira, constituting an exeeptionsl case, and the dmf 
one that has ever fallen under my notice. They are all shallow, 
loose in texture, scarcely surviving the Season for which they 
were designed, and placed between two twigs of a cedar or a 
maple tree at.a considerable elevation from the ground, <m a 
branch nearly horizontal to the main axis. They are built en¬ 
tirely of clusters of male flowers of Quercus palustris* which, 
having performed their allotted function, don their brownish hue 
at the very period when they can be utilised. Here is evidently 
a change within a moderately short period, rendered necessary 
by external causes. This necessity may have grown out of in¬ 
ability to procure the favourite materials, or a desire for self- 
preservation. I am satisfied, however, that the former has not 
been the leading one, but that self-preservation has operated In 
this case for individual and family good. 

Paris 

Academy of Sciences, Jan. 19. — M. Bertrand fin the 
chair. —The following papers were read 1—On the theory of 
shocks, by M. H, KcsaJ.—Memoir on the temperatures ob¬ 
served by means of electric thermometers, at the Jardin de» 
Plantes, from the surface of the ground to a depth of thirty-six 
metres during the meteorological year 1873, by M.M. Hecquerel 
and E. Becquerei.—On the formation, in the gaseous state* of 
the oxides of nitrogen from their elements by means of heat, 
by M, Berthelot. The paper dealt with the thermal phenomena 
accompanying theBe formations.—On the discovery of a deposit 
of bismuth in France, by M. Ad. Carnot.—On organogenesis 
compared with androgenesis, &c., by M. Ad. Chatiu.—On the 
geometrical properties of rational fractions, by M, F. Lucas.— 
On the Vibratory movement of an elastic wire fastened to ft 
tuning-fork, by M. E. Gripon.—On the measurement of the 
magnetic movement in very small magnetised needles, by M. E. 
Bouty.—On the modes of forming black phosphorus, by M» E. 
Ritter. The author stated that certain samples of phosphorus 
refuse to blacken when heated to 70°, while others show that pro¬ 
perty. The latter contain a trace of arsenic, and to arsenide of 
phosphorus the author attributed the blackening. He gave 
analysis of the arsenide which agree with the formula As,P.— 
On the existence of two isomeric modifications of anhydrous 
sodic sulphate, by M. L. C. de Coppel.—On the solubility of 
succinic add in water, by M. E, Bourgoin.—On a new cause of 
spontaneous gangrene accompanied by obliteration of the capil¬ 
lary arteries, by M. L. Tripier.—On the pathological develop¬ 
ment of the eye in the so-called telescope fish, by M. G. Camuset 
—During the meeting, the places of MM, Petit and Valz, in die 
Astronomical section, were filled up.) For the first, Dr. Huggins 
obtained 38 votes, M. Stephan 2, and Mr. Newcomb 1 ; for the 
second, Mr. Newcomb obtained 46 votes, and M. Stephan, 1 ; 
Messrs. Huggins and Newcomb were accordingly elected. 


CONTENTS 


The Duty of Electors ... . 

Physical Geography ... v . 

Animal Mechanics ... , . , 

Polar Exploration... 

Our Book Shelf .. 

lirrsns to the Editor 1— 

Prof. BarrEtt and Sensitive Flame*.—Prof. J, Tyndall, LL.D,, 
P.R.S. • . «• 1 4. • .. * . » . » . ..... * , 

Remarkable Fossils,—T. W, Cowan . . . .. 

Earthquake ia Argyllshire.—T, Stevenson . ..’* 

u. Telegraphing Ea(Sp»rdittary.-fRi,S. Cvllev . • . , , . »• . 
Echo at Maidenhead . , . ... . . . ■ * , 

Flight of Birds.—H orace B. Fo*r»*f 
Vivisection.—Dr. C. M. I holes Y 

Instinct of Monkeys. . . , v, f ... 

Vivisection. . ........ 

American Scientific Enterfriee 1 ,* v . , . . . 
Tubes for Silent Electrical DriCHAtOKi \lVUk Mlwtmtion*) 
Ha Eckel oh Infusoria . . . > . ... , 

Lecture Experiment (IVrtA lU*Mt*at***) . .. .* v , ■, . . 

A Science Lecture at the OfAwwtitouwc . ....... . * „ 

Notes ....... i'- • > • • 

The Acoustic TransfArrij^y A^nrv or. triaf J 

StUlIttOHAM MATTMU^ttWMIvl^O' 

Setnmvtc Shiam . . 

SoeisTin amp Acad*uou , -. 


Page 

* *37 
. *38 


■* *' 


*41 


*4* 

* 4 * 

* 4 * 


*41 

*43 

*43 

*44 























m .' t^C* 'V-f' ’ . 





TtlU^SDAYr $$mV'AKY j, il 


'./■(SB 




SCIENTIFIC W Q Fit 
II,*— Thomas Hehry Huxley 

T HOMAS HENRY HUXLEY was born at Ealing, 
on May 4,1825. With the exception of two and-a- 
half years spent at the semi-public school at Ealing, of 
which his father was one of the masters, his education was 
carried on at home, and in his later boyhood, was 
chiefly the result of his own efforts. In ’ 1842 he entered 
the, medical school attached to Charing Cross Hospital, 
where, at that time, Mr. Wharton Jones, distinguished 
alike as a physiologist and oculist, was lecturing on 
Physiology. In 1845 Mr. Huxley passed the first M.B. 
examination at the University of London, and was placed 
second in the list of honours for Anatomy and Physi- 
ology, the first place being given to Dr. Ransome, now of 
Nottingham. After some experience of the duties gf hfe 
profession among the poor of London, in 1846 he joshed 
the medical service of the Royal Navy, and proceeded to 
Haslar Hospital. From thence he was select*^ through 
the influence of the distinguished Arctic trigger ami 
naturalist, Sir John Richardson, to occupy the post-of 
Assistant-Surgeon to H.M.S. Rattlesnake. , theft about to 
proceed on a surveying voyage in the Southern Stab* 
The Rattlesnake, commanded by Captain Owen Stanley, 
with Mr. MacGillivray as naturalist, sailed from England 
in the winter of 1846. She surveyed the Inner Route 
between the Barrier Reef and the East Coast of Aira^ 
tralia and New Guinea, and after making a Voyagfe of 
circumnavigation, returned to England in November 
1850, During this period Mr. Huxley investigated 
with a success known to all naturalists, the fauna of 
the seas which he traversed, and sent home several 
communications, some of which were published in the 
** Philosophical Transactions” of the Royal Society, 
The first which so appeared, presented by the late Bishop 
of Norwich* and read June 21 , 1849, bears the title (t On 
thft Anatomy and Affinities of the Family of the Me¬ 
dusa” This was, however, not Mr. Huxley's first scientific 
efiart While yet a student at Charing Cross Hospital, 
he had sent a brief notice to the Medkal Times and 
&Mttt*, of that layer in the root-sheath of hair which has 
since borne the name of Huxley's Layer. Shortly after his 
return he was (June 1851) elected a Fellow of the Royal 
Society. 

in *853 Mr* Huxley, after vainly endeavouring to obtain 
ti$ publication by the Government of a part of the work 
dime during his voyage left the naval service, and in 
1854, on the removal of Edward Forbes from the Govern* 
ment School ,of Mines to the chair of Natural History 
ft Edinburgh, succeeded his distinguished friend as 
|hbfessor of Natund History in that insttoition, a post 
which be has costtiimed to bold up to thp present day. 
Blmm that time liir. Huxley has Kved in London a life of 
‘ ,; :afd , '^iHb 1 ^ labour. From 1863 to be 
©jt Professor at the Royal College 

tie fras twine chosen Merifft Professor 
r it the Royal Instftbtionof 
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ttie *wae period be was Pteaktent rf die Ettinok^fical 
Society. In igyo he filled the office of President of the 
British Association for the Advancement of Science, 
and in 1872 was elected Secretary to the Royal SoCieCy. 
He bus been ejtappd a corresponding member of tiie 
Academies of Berlin, Munich, St. Petersburg, and of other 
foreign scientific societie^has received honorary degrees 
from the Universities of Breslau and Edinburgh, and last 
year was presented with the Order of the Northern Star 
by the King of Sweden. Since 1870 he has been one of 
the Members of the Royal Commission on Scientific In¬ 
struction and the Advancement of Science, From 1870 
to 1872 he served on the London School Board as one of 
the members for Marylebonc, and during that time was 
Chairman of the Education Committee which arrahged 
the scheme of education adopted in the Board Schools. 
In 1872 he was elected Lord Rector of the University of 
Aberdeen. 

t|ds skeleton narrative of the career of this distin¬ 
guished naturalist we have purposely omitted any list or 
jlany critical estimate of his writings; but we have great 
pleasure in laying before our readies, as a token of what 
i# thought pf him by those who are labouring in the 
same field of Science, the following communication from * 
one who ranks in his own country as well as among our- 
selves as one of the very first of German naturalists. 

The more general, year by year, the interest taken 
lay a® in the progress of Natural 

fry day, the field of Science, 
f° r t h® matt of science 
all the advances' made—the 
•mailer heroines 1 the number of those who are able to 
take a bir<Ps-eyc view of the whole field of science, and 
in whose minds the higher interest of the philosophical 
importance of the whole is not lost amid a crowd of 
fascinating particulars. Indeed if at,the present moment 
we run over the names distinguished in the several 
sciences into which Natural Knowledge may*bc divided 
—in Physics, in Chemistry, in Botany, in Zoology—we 
find but few investigators who can be said to have 
thoroughly mastered the whole range of any one of them. 
Among these few we must place Thomas Henry Huxley, 
the distinguished British investigator, who at the present 
time justly ranks as the first zoologist among his country^ 
men* When we say the first zoologist, we give the widest 
and fbUest signification to the word “ zoology” which the 
latest developments of this science demand. Zoology is, 
in this spnse, the entire biology of animals ; and we ac¬ 
cordingly consider as essential parts of it the whole field 
of Animal Morphology and Physiology, including not only 
Comparative Anatomy and Embryology, but also Syste¬ 
matic Zoology, Paleontology and Zoological Philosophy. 
We look upon it as a special merit In Prof. Huxley that he 
has a thoroughly biftadconception of the science in which 
belabours, and that, with* most careful empiricalacquatat- 
ance wkh individual ^enomena, he combines a clear 


When we cimsider the long series Of distinguished 
memoirs with which, during the last quarter of a century, 
Prof. Huxley baa enrich^ find that 

in each of the larger divisions of the animal kingdom we 
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From the lowest animals, he has gradually extended 
his investigations up to the highest, and even to man* j 
His earlier labours were, for the most part, occupied with 
the lower marine animals, especially with the pelagic 
organisms swimming at the surface of the open sea* He 
availed himself of an excellent opportunity for the study 
of these, when on board H.M.S. Rattlesnake on a 
voyage of circumnavigation, which took him to many 
most interesting parts of tropical oceans little investigated, 
previously, by the zoologist; especially the coasts of 
Australia* Here he was able to observe, in their living 
state, a host of lower pelagic animals, some of which had 
not at all been studied, others but imperfectly. In the 
Protozoa, he was the first to lead us to satisfactory con¬ 
clusions concerning the nature of the puzzling Thalas- 
sicollidae and Sphaerozoida, Our knowledge of Zoophytes 
has be n greatly extended by his splendid work on 
“Oceanic Hydrozoa," in which, chiefly, the remark¬ 
able Siphonophora, with their largely developed poly¬ 
morphism and the instructive division of labour in their 
individual organs, are described with very great 
accuracy. 

Already in his first work “On the Anatomy and the 
Affinities of the Medusae,” 1849, he directed attention to 
the very important point, that the body of these animals 
is constructed of two cell layers—of the Ectoderm and 
the Endoderm—and that these, physiologically and mor¬ 
phologically, may, be compared to the two germinal 
layers of the higher animals. He has made us better 
acquainted with several interesting member* df the class 
Vermes, Sagitta, Lacinularia, some lower Annulosa, &c. 
He was the first to point out the affinities of Echino- 
dermata with Vermes. In opposition to the old view, that 
the Echinodermata belong to the Radiata, and, on 
account of their radial type, are to be classed with corals, 
m edus^c, &c., Huxley showed that the whole organisation 
of the former is essentially different from that of the 
latter, and that the.Echinoderms are more nearly related, 
morphologically, to worms. Further he has essentially 
enlarged our knowledge of the important group of 
Tunicata by his researches on the Ascidians, Appcndicu- 
laria, Pyrosoma, Doliolum, Salpa, &c. 

Many important advances in the morphology of the 
Mollusca and Arthropoda are also due to him. Thus, r.g., 
he has greatly elucidated the controverted subject of 
the homology of regions of the body in the various classes 
of Mollusca. He has considered the generation of vine- 
fretters from quite a new point of view, based on his 
“ genealogical conception of animal Individuality.’? But it 
is the comparative anatomy and classification of the Verte- 
brata which, during the last ten years, he has especially 
studied and advanced. His excellent “Lectures on the 
Elements of Comparative Anatomy * afford abundant 
proof of this, to say nothing of his numerous important 
monographs, especially those on living and extinct fish* 
amphibians, reptiles, birds, and mdbmals. 

Huxley’s works on the comparative anatomy of theVerte- 
brata are the only ones which can be compared with the 
Otherwise incomparable investigations of CarlGegenbaur. 
These two inquires exhibit, particularly in their peculiar 
scientific development, many points of relationship, They 
both belong to that small circle of morphologists which h 
marked by the names of Caspar j-Geotgc 


Cuvier, Wolfgang Goethe, Johannes Miitfer, and Cad 
Ernst von Baer. ‘‘. 

More important than any of the individual discoveries 
which are contained in Huxley’s numerous less and 
greater researches on the most widely different animals 
are the profound and truly philosophical conceptions which 
have guided him in his inquiries, have always enabled him 
to distinguish the essential from the unessential, and to v&lfte 
special empirical facts chiefly as a means of arriving at 
general ideas. Those views of the two germinal layers of 
animals which were published as early as 1849 belong 
to the most, important, generalisations of comparative 
anatomy ; they already contain in germ, the idea of the 
“ perfect homology of the two primary germinal layers 
through the whole series of animals (except protozoa)/’ 
which first found its complete expression, a short 
time since, in the “Gastraea theory;” also his re¬ 
searches on animal individuality, his treatment of the 
celebrated vertebral theory of the skull, in which he first 
opened out the right track, following which Carl Gegea- 
baur has recently solved in $0 brilliant a manner this 
important problem, and above all his exposition of the 
Theory of Descent and its consequences, belong to this 
class. After Charles Darwin had, in 1859, reconstructed 
this most important biological theory, and by hts epoch- 
making theory of Natural Selection placed it on an 
entirely new foundation, Huxley was the first who ex¬ 
tended it to man, and in 1863, in his celebrated three 
Lectures on “ Man’s Place in Nature,” admirably worked 
out its most important developments. With luminous 
clearness, and convincing certainty, he has here estab¬ 
lished the fundamental law, that, in every respect, the 
anatomical differences between man and the highest apes 
are of less value than those between the highest and the 
lowest apes. Especially weighty is the evidence adduced, 
for this law, in the most important of all organs, 
the brain; and by this, the objections of Prof. Richard 
Owen are, at the same time, thoroughly refuted. Not only 
has the Evolution Theory received from Prof. Huxley a 
complete demonstration of its immense importance, not 
only has it been largely advanced by his valuable com¬ 
parative researches, but its spread among the general 
public has been largely due to his well-known popular 
writings. In these he has accomplished the difficult task 
of rendering most fully and dearly intelligible, to an 
educated public of very various ranks, the highest 
problems of philosophical Biology. From the lowest to 
the highest organisms, from Bathybius up to man, he has 
elucidated the connecting law of development. 

In these several ways he has, in the struggle for truth, 
rendered Science a service which must ever rank as dm 
of the highest of his many and great scientific merits. ' 

Ernst 
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The Object and Method of Zoological Nomenclature. By 
David Sharp* (& W, Janstm and Wafl&mh add ,N#v" 
gate, 18*3.), Pp.39. ' ; ! ' ; \l ? i ;S ^'' 
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otUed the specific or trivial name, having exclusive refe¬ 
rence to the species itself the first word—which is called 
the generic name, indicating the genus, or small natural 
group, which comprises the species in question along with 
others. Thus the cat, the tiger, and the lion, belonging 
to one genus or small natural group of closely-allied ani¬ 
mals, are called respectively, Felts catius , Fein tigris , 
and Fdis ho, The name of each species, therefore, 
shows us what group it belongs to, and thus gives us a 
clue to its affinities ; and the system of nomenclature is 
to this extent classificatory. But, as the true natural 
grouping of species has not yet been agreed upon by 
naturalists, and genera have been in a state of incessant 
change from the time of Linnaeus to the present hour (or 
for about a century), the names of an immense number 
of species have been repeatedly altered ; and one of the 
first requisites of a good system of nomcnclature—that 
the same object shall always be known by the same name— 
has been lost, in the attempt to make the name a guide to 
classification, while the classification itself has ever been 
fluctuating and still remains unsettled. As an example 
let us take the Snowy Owl. This has been placed by 
different ornithological authors in the genera Bubo, Strix, 
Noctua, Nyctea, Syrinium, and Surnia ; and at the same 
time, owing to carelessness or error, a number of different 
specific or trival names have also been used, such as 
scandiaca , artica , nivea , erminea y Candida , and nyctea; 
and the various combinations of these two sets of names 
have led to the use of about twenty distinct appellations for 
this single species of bird. This example is by no means 
a very extreme one ; and it represents what occurs over 
and over again, in varying degrees, in every department 
of zoology and botany. 

In order to determine in every case which of the 
names which are or have been in use is the right name, 
and so arrive at uniformity of nomenclature, certain rules 
have been pretty generally agreed upon, the most impor¬ 
tant of which is that of “ priority ; n This means that the 
first name given to a species is to be the name used, even 
When it has never come into general use, but is now dis- 
. covered in some scarce volume dated 8oor ico years ago. 
fjtut this absolute law of priority only applies to the 
specific or trivial name ; in the case of the generic name 
no, such absolute priority has been thought possible, be¬ 
cause the genera of the old authors were very extensive 
groups, which have now been divided, in some cases into 
hundreds of genera* This process of division has, how¬ 
ever, gone on step by step, one author dividing an old 
genus into three or four new ones, with new names; 
another dividing some of these still further, with more new 
names; another perhaps discovering that these genera were 
not natural, and grouping the species into genera on alto* 
gether different principles, and again giving new names. 
Genera have been thus subdivided to such an extent that 
(or example,'which Linnanis classed as one genus, 
number more than fifty; and the ten British owls 
placed in. nine distinct geneta, 

1 ‘W'SSiJey t " and, careful essaywhich has led 

Mr v J>avid Sharp, a we&known ento- 
a mode 'of alining the. great desi* 
fixed' and xmfm$ nqmenCla- 
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logical He proposes that, not merely one-half, but the 
entire name of every species once given, should be invio¬ 
lable, until by general consent some permanent classifica¬ 
tory system of naming species, analogous to that used in 
chemistry, is arrived at The insect named by Linnaeus 
Papt Ho dido should, for example, retain that name, al¬ 
though it must find its classificatory place in the genus 
Cokenis and the family Nymphalidse $ while the glossy 
starling of the East should retain the name Tardus cantor y 
given to it by Gmelin, although it is no thrush, and be¬ 
longs to the genus Calornis. The name would thus 
remain fixed, however the place of the species in our 
classifications might be changed ; and the very errors of 
the original describers might help us to remember the 
object referred to by directing our attention to the cause 
of their error in classifying it. A beginner might, it is 
true, be misled, but the mistake once pointed out, the 
very inappropriatencss of the name would serve us an 
aid to memory, as in the well-known “ivens a non luemdo 
It is also pointed out that the value of the binomial 
nomenclature as a guide to the affinities of a species is 
now almost lost, owing to the minute subdivision of the 
old well-marked groups and the consequent multiplica¬ 
tion of genera. No one can remember the names of all 
the genera of beetles now that they exceed ten thousand, 
unless he devotes his life , to their study; and even then 
the fixity of the names of all the old and well-known 
species would be a great help in the study of new classi¬ 
fications, or the use of modern catalogues. 

A great evil of the present system is, that while pro¬ 
fessing to keep the specific or trivial name inviolable, it 
often compels an entire change of name. This happens 
whenever, by a new arrangement, a species has to be 
placed in a genus which already contains the same trivial 
name. Two species thus come to have the same name, 
and one of these must be wholly changed. The evil of 
this system of perpetually changing names is not so much 
the trouble it gives us to find out what object a name 
really refers to (though that is serious) as the enormous 
waste of labour involved in the elaborate working out of 
synonomy, rendered many fold more difficult by the com¬ 
plication of changes in both the generic and specific 
names, from a variety of causes* These difficulties are 
much greater in the case of genera than in that of species; 
and this portion of synonomy would be almost got rid of 
if it were decided that the first binomial name given to a 
species should never be changed. We should then avoid 
the absurdity of having hundreds of familiar names 
abolished, because a mere compiler of an early catalogue, 
who had perhaps never seen the objects themselves, 
divided them up almost at random into a number of 
named y r-wps , or because some modem student thinks 
it advisable to split up every large genus into dozens of 
smaller ones. 

These appear to be weighty arguments in favour of 
Mr. Sharp's proposal, yet we are far from thinking that it 
will be adopted. For; after all, the changed names ire 
but few in comparison with those which remain unchanged 
for considerable periods ; and the charm of a nomen¬ 
clature which is to a considerable extent classificatory is 
so great, that most naturalists will strongly object to 
giving it np* SO long as the old name keeps within the 
bounds of the modern family (which !* in most cnees a 
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course lead him to retain anamealreadyin use when the 


stable and well-defined group) there might be little objec¬ 
tion to retaining it; but when It leads to the use of a 
name indicating a distinct and often quite unrelated 
family—as Stipha scabra for one of the Lamellicorues, 
{Trox scabra) in the example given by Mr. Sharp—the 
system will, we apprehend, be almost unanimously re¬ 
jected 

Many minor details of nomenclature are discussed in 
the essay before us, and on some of these the author’s 
views are more likely to meet ultimately with general 
acceptance. He objects strongly, for example, to the 
common practice among classical purists of altering all 
names which they consider to be not properly spelt or 
not constructed on true classical principles. For, as he 
justly remarks, the emenders can give no guarantee that 
their alterations will be permanently accepted, since 
others may come after them who will have different 
views as to classical orthography and propriety of nomen¬ 
clature. He points in particular to the inconvenience of 
placing an H before many names which were originally 
spelt with a vowel, thus altering their places in an alpha¬ 
betical* arrangement, and creating a synonym for no 
useful purpose whatever. 

Although it appears to us pretty certain that the plan 
of returning to the first generic name given to a species 
will not be adopted, the proposal to do so may lead to a 
reconsideration of the practice of applying the law of 
priority to generic names, as all are agreed it must be 
applied to specific or trivial names. If the generic part 
of the name may be altered any number of times in accor¬ 
dance with altered views as to classification, the principle 
Of priority in the mere name is so totally given up, that 
it seems absurd to use it for the purpose of resuscitating 
the obsolete appellations of early writers. When an 
author is admitted to have defined a natural genus, he 
should have full power to give a name to that genus, 
because it is really a new thing; and it is both illogical 
and inconvenient to reject his name because some former 
writer has given another name to a group, not the same, 
but which merely happened to contain some one or more 
of the same species. Again, we think Mr. Sharp’s argu¬ 
ments suggest the advisability of opposing the splitting up 
of large genera into many smaller ones otherwise than 
provisionally; the old generic name continuing to be 
used till there is a concurrence of opinion as to the 
necessity of adopting the new ones. The older authors 
were often modest enough to do this ; indicating natural 
divisions of large genera, but not naming them $ whereas 
modem naturalists, as a rule, feel bound to give a new 
name to every fragment they can split of! an established 
genus. 

It appears, then, to the present writer, that the plan 
best adapted to lead speedily to a fixed nomenclature, and 
at the same time one that will least offend the prejudices 
of zoologists, is as follows :— 

i. To adopt, absolutely^ and without'exception, the prin¬ 
ciple of priority as regards specific or trivial names. 

2* To adopt the same principle for genera only so long 
as the generic character or definition of the genus re¬ 
mains unaltered ; but whenever ah original investigator 
defines a genus more completely than has been done 
before,'he is to be left free to name it as he pleases. 
£very consideration of utility and common sense wQl of 


new genus does not materially differ from an older one : 
but of that he is alone the judge, and it should beabso* 
lutely forbidden to any third party to say that a name so 
given must be changed. 

3. Whenever genera which sure widely recognised are 
split up into a number of proposed smaller ones, the old 
generic name should continue in use till further investi¬ 
gation determines whether the new groups are sufficiently 
well defined and natural to supplant the old one. 

In conclusion, it may be suggested that if zoologists 
who have paid attention to this subject would, after a 
careful consideration of Mr. Sharp’s paper, state their 
own conclusions in the form of short propositions, accom¬ 
panied by their reasons for them, a notion might be ob¬ 
tained, not only as to which system is intrinsically the 
best, but, what is of equal or perhaps greater importance, 
which is most likely to command general assent. 

Alfred R. Wallace 


RESULTS OF THE FRENCH SCIENTIFIC 
MISSION TO MEXICO 

Mission. Scientifigue an Mexiqtte et dans FAmetigue 
Central «r. Recherches Zoologiqucs publides sous la 

direction de M, Miine-Edwards. Livraisons 4. (Paris : 
1870-72.) 

HE ill-fated attempt of the Second Empire to estab- 
Imperialism in Mexico has had at least one 
good result in the work now before us, in which the 
labours of a Scientific Mission originally sent out under 
the shadow of the French Army are given to the world. 
The materials accumulated by M. Bocourt and his Fellow- 
Naturalists, were deposited in the National Museum oi 
the Jardin des Plantes, and the elaboration of them en¬ 
trusted to special workers in the different branches of 
science. In 1870 three livraisons were issued, each forming 
the commencement of a separate section of the work, as 
planned out under the direction of M. Miine-Edwards. 
These relate to the terrestrial and fiuviatiie Molluscs, by 
MM. Fischer and Crosse; to the Orthopterous Insects 
and Myriapods, by' M. Henri de Saussure; and to the 
Reptiles and Batrachians, by MM. Auguste Dumdril and 
Bocourt. The fall of the Empire and German occupy 
tion stopped the immediate progress of the work, but we 
arc glad to see it has k now been resumed, A second 
livraison of the section devoted to the Myriapods, pre¬ 
pared by MM. H. de Saussure and Humbert, has been 
lately issued, and we believe it is fully intended to bring 
the work to a conclusion. It will be observed that 
authors engaged on the various sections are a11 
well-known authorities cm the subjects of Which they 
treat, and that the figures and illustrations are bf 
an elaborate character. We ore the more glad to call 
the attention of our readers to the revival of thisworic, 
because it does not appear to be very generally 
known to naturalists, and because it has lately been the 
subject of a most unjustifiable attack in *n £s^ 
tific periodical* Ate a general condemnidion of the 
work we are there informed that it hi; iwflhfef .>*■ 

bition of the v^backward v ^ 
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the French capital? A* to the justice of this remark we 
m&A 'only appeal to the recent numbers of the “ Annales 
4 ts Sciences Naturelles * and the u Nouvelles Annales du 
Musde/ 1 which are replete with zoological memoirs of the 
highest interest, and to thq great work on fossil birds, 
by Alphonse Milne-Ed wards, recently completed, which 
is alone sufficient to refute such a sweeping accusation. 
That the spirit of scientific enterprise is still alive in 
France is, moreover, sufficiently manifest by the grand 
researches of P&re David in Chinese Tibet, and of Grandi- 
didier in Madagascar, while there is certainly no lack of 
scientific experts to bring their discoveries before the 
public. A more baseless and unjust attack was certainly 
never penned against the savants of a sister nation. 

But when our English critic proceeds to suggest that 
either the general editor of the present work, Prof. Milne- 
Edwards, or the joint author of the part devoted to the 
Reptilia—-the late Prof. Dumeril (for his remarks may be 
intended for either of these gentlemen)—has appropriated 
the funds devoted to its preparation and left the labour to 
be performed by some inferior subordinate, the matter 
becomes still more serious. It is, however, sufficient to 
reply that no sort of evidence is given to support these 
statements, and that the value of Dr. Gray's tpse dixit is 
not sufficiently appreciated among naturalists to induce 
them to accept such an impossible supposition. 


OUR BOOK SHELF 

Sahara attd Lapland\ Travels in the African Desert 
and the Polar World, By Count Goblet D’Alviella. 
Translated from the French by Mrs. Cashel Hoey. 
(London ; Asher and Co., 1874.) 

AT first sight it would seem that no two countries had 
less in common than the two about which this book is 
written ; but Count D’Alviella ingeniously and correctly 
shows, in his thoughtful preface, that they, or rather the 
' Lapps and Arabs, nave many circumstances in common. 
These two peoples M lead the same vagabond existence ; 
they live exclusively upon their herds, they carry with 
them all they have and that they possess, and they make 
analogous migrations at the changes of the seasons—the 
Lapps from the Swedish steppes to the Norwegian valleys, 
the Arabs from the plains of Sahara to the pastures of 
Tell. In this manner of life they have both acquired the 
same strength of constitution, or rather the same power 
of resisting such fatigue, privations, and weather as would 
kdl the most robust European. . . . Both the Lapps 
and the Arabs—who are rather the slaves than the mas¬ 
ters of Nature—owe their consciousness of isolation and 
powerlesshess to the same superstitions, the same beliefs 
m spirits, to the * evil eye/ in amulets, and in incarna¬ 
tions. ♦ ♦ . Both races—restricted for centuries to a 
form of society unsuitable to any kind of progress—affect 
the same respect for the routine of their ancestors* and 
the same disdain for the arts of civilisation/* The author 
concludes rightly, we think, that both peoples, incapable 
ms they are of transformation or civilisation, are doomed 
t» disappearance. Many attempts have been made by 
the Swedish and French Governments to get these 
pomato; do*n into civilised life, but invariably 

wkfaout success, The author, on the authority of M. 
Charles Martins, relates that the French Government 
^ a nuiabai* of the poorest Arabs of the Sahara 

'iitite fields with a ready-built village,and even a 
’the t&iddJe ot it They reserved the houses 
docks, and pitched their tents in the streets; 
day of the desert seised uppn 

: tehirhed rejolc&ig to ttodr wanderingm 



€ Count D’Alviella tells the narrative of his travels in 
these two regions very pleasantly. He is a cheerful and 
observant and somewhat philosophic guide, and we can 
assure anyone who cares to buy this work, that he will get 
the value of his money in enjoyment and information. 
The narrative of the Lapland journey is especially inte¬ 
resting, and contains information about a people and 
a country that we believe many know but little 
about. Here will be found an account of the mode of 
life of a people that in many respects may be taken as 
the living type of the men who, ages ago, struggled 
for existence amid conditions very different from those 
which now obtain in Europe, and whose implements and 
remains come within the province, not of the historian, 
but of the geologist 

Mrs. Hoey deserves credit for her excellent translation. 
The volume contains a number of fairly executed illus¬ 
trations. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by Ms correspondents . No notice is taken of anonymous 

communications . ] 

M. Barrande and Darwinism 


In the article in Nature (vol. ix. p. 228) on M. Bftrrande’rt 
"Trilobitea,” published in 1871, several statements are made 
which require not only considerable modification as to the facts 
then known, bat which are entirely misleading when made to ap¬ 
pear to represent the state of our knowledge of these acts at the 
present time, M. Barrande is well known to be a determined 
opponent to the theory of evolution, and doubtless this strong 
bias has prevented him from seeing and accepting many facts 
which would otherwise, to bo keen and careful an observer, have 
seemed inconsistent with such strong views. The list of fossils 
given by him from the Cambrian formation, and which is repro¬ 
duced in Nature, is most incomplete and inaccurate when made 
to refer to the Cambrian fauna of this country, as will be evident 
at once by referring to p. 249 of the same work, where a list of 
fossils discovered by me in the “Harlech or Superior Longmynd ” 
group of Wales is given, and which includes several trilo- 
Utes; and yet in the above-mentioned article it is stated “that 
no trace ol a trilobite has been found in the Cambrian for¬ 
mation.” Surely no English geologist will be bold enough to 
deny to the name Cambrian its right to these Harlech and Long¬ 
mynd rocks, whatever else it may not be entitled to. Nor, 
indeed, did Sir R. Murchison and the Geological Survey ever 
attempt buch a breach, and I cannot believe that M. Barrande 
has realised what such an assumption means, or what it 
would lead to; nor can I believe that it is possible for 
him to have followers in this country in such a “violation 
of historic truth,” and, as observed by Prof. Sterry Hunt 
{in the Canadian Naturalist, vol. vi. p. 448), for no other 
reason than “thatthe primordial fauna has now been shown by 
Hicks to extend towards their base.” Surely this country, which 
has not only given to scientific nomenclature the name Cambrian, 
but which has given to all other countries the groundwork upon 
which to build up theirs, should have a right to explain the suc¬ 
cession in its own way, and especially when it is proved that its 
succession of these rocks is clearer and more natural than has 
been hitherto found to be the case in any other country. Indeed 
it is quite clear that M. Barrande has not yet succeeded, in 
Bohemia, in reaching this early fauna, and it is evident also that 
his first *one of Hfe is only equal in order of appearance to the 
latter part of our second zone, and hence the mistake to attempt 
to correlate our fauna with his sone. 

At St. David ? s in South Wales, the Cambrian of the Geologi¬ 
cal Survey, consisting of red, purple, and green rocks, attains a 
thickness of over five thousand feet of beds resting conformably, 
and of these beds over four thousand feet have yielded evidence, 
in the form of fossils, of life having existed la the seas in which 
they were deposited. The Tom* of life comprised annelids, 
bTachiopods, ptecopods, bivalve crustaceans, triU’bites, and 
sponges, and I think it would be seen on examination that the 
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Barwnde tad the tuthor of the article hare restricted, their re¬ 
marks almost entirely to the trilobites, I will only ask to be al* 
lowed space to reply to the facts stated with regard to these 
terms of life* Trilobites have now been discovered as low 
down as 4,000 ft* in these red and green rocks at St David’s, 
that is, in the very earliest fauna known, and amongst them are 
forms hitherto not discovered in any other country; still 
if we are to believe with some that we are here near the 
beginning of life on the globe, or even of trilobitic life, we can 
expect but little evidence to support or to disprove Darwinism. 
For, considering the frequent changes in the sea bottom 
which must have taken place at this period, to produce at 
one time a shingle, then a sand or grit, and then a line muddy 
deposit, and such beds frequently repeated, we cannot possibly 
expect that during all these physical changes an unbroken record 
of these forms should be preserved to us. No, rather we should 
expect to find that the necessary migrations would produce al¬ 
terations in the forms, and that they should now and again return 
modified and altered in proportion to the time which had inter¬ 
vened and the circumstances which surrounded them. And this is 
realty what we do find, and which is apparent at once to the 
palaeontologist, who is prepared to allow and to recognise in 
these very marked physical changes a controlling influence 
capable of greatly affecting the life of the period. Again, can 
any one really believe, when thinking of the enormous time 
which must have elapsed during the accumulation of the great 
Laurentian series, and possibly of other series previous and 
succeeding, all antecedent to the time when the Cambrian 
fauna made its appearance, that the seas in which these were de¬ 
posited were entirely barren oflife ? Surely not; therefore, why so 
readily jump at conclusions when there is so much room for doubt ? 
Again, this Cumbrian fauna is not without evidence in favour of 
evolution. Trilobites we know develope by increase of the 
body segments, and therefore M. Barrande says that the earliest 
trilobites should have the smallest number of segments in the 
thorax— 11 but that those of the primordial fauna are generally 
characterised by the opposite condition, while the number is 
less in those of the succeeding faunas.” Now it does not seem 
to have occurred to M, Barrande that trilobites show every indi- 
cation of having culminated at or about this period, that they had 
attained their maximum size and development, and that from 
thfe time they seem to have gradually diminished in size, and to 
have degenerated, doubtless much in the order in which they 
hud previously progressed. This will explain also why the 
number of segments should, as he says, diminish in number in 
the genera of succeeding faunas. One of the very earliest 
trilobites we know of is the little Agnostus, It i3 also the 
simplest and apparently the most rudimentary .of the group. It 
has no eyes, only two segments to the thorax, and usually an ill- 
defined glabella. In tracing a species of Paradoxides from the 
earliest stage upwards, I was struck with the very great resem¬ 
blance which, at an early stage, it had to the little Apiostus. 
The glabella was indistinct, and much shorter in proportion to , 
the length of the head than in the fully grown specimen, and 
the eye very faint, scarcely marked out, and the outline of 
the head more evenly rounded, with scarcely any indi- 
cation of spines. Before the discovery of the Cambrian 
fauna at St. David’s, no genus of trilobites had been 
found with four segments to the thorax, therefore we hod 
to jump from one with two to one with six, as in 
Trinucleus or Ampyx. Now, however, since the discovery of 
Microdiscus with four segments, the gap has been filled up, and 
the genus, unfortunately for those holding M. Barrande’® 
view®, appear® in our earliest fauna, and where the evolu¬ 
tionist would be moat inclined to look for it. It is also a 
most interesting and instructive genu®. It is somewhat 
larger than Agnastus, but like U, ha® no eye f . The glabella i® 
better formed, more distinctly marked off from the cheeks, and 
instead of being irregularly grooved, as is usually the case with 
Agnostus y it is furrowed regularly os in an advanced stage in the 
development of Paradoxides. In the caudal,portion the axis is 
partly divided into segments, and in one species the lateral lobes 
am slightly grooved a® if into rudimentary pleurae. It is very 
plentiful in the bed® at $t David’s, and since its discovery there* 
spades have also been found in Canada and elsewhere. 

From this stage forms have been found to represent every step 
in development as to the number of segment®, and indeed often 
to show marked stage® in other parts. AnopoUnus is really a 
Paradticidu With enormous eye®, reaching to the hinder maiffitn, 
and withseveral of the hinder pleurae consolidated together to 


form a lhrg« spinous pygidium, Another Parad&xUseXm the 
eye® nearly a® large as Anepaknus, bat with® few more segments 
to the thorax, and a smaller pypdhim. Other species show 
various gradations in the eyes and M.tfas pygidium until we atuin 
to P. Davidis, which has small eyes, a small pygidium, and the 
greatest number of thoracic segments. Indeed there are forms: 
to represent Almost every stage, and there con I think he no" 
doubt that in the fauna of the Tremadoc group, which is sepa¬ 
rated from the earlier Cambrian by several thousand feet of 
deposit® indicating a period of vety shallow water in which large 
brachlopods and phyllopod crustaceans were the prevailing forms 
of life, we witness a return to very much the Rome conditions a® 
existed in the earlier Cambrian periods, and with these condi¬ 
tion® a fauna retaining a marked likeness to the earlier one, and 
in which the earlier types are almost reproduced, though 
of course greatly ^changed during their previous migration®. The 
Niobc (?) recently found in the Tremadoc rock® is truly a degraded 
Paradoxides^ retaining the glabella and head spine®, but with 
the rings of the thorax, excepting eight, consolidated together to 
form an enormous tail. Instead therefore of having here, as 
stated by M. Barrande, “a very important discord between 
Darwinism ami facts,” we find in these early faunas facts strongly 
favouring such a theory, and in support of evolution. 

Hendon, Jan. 27 Henry Hicks 

Accordi NGtoanotice inNATURE,vol.ix. p.228, a distinguished 
continental naturalist finds an important discordance between 
Darwinism and certain facts connected with Trilobites and other 
fossil crustaceans. But his argum :nt appears to be based on an 
assumption that we are acquainted with a “primordial fauna,” 
that we are justified in dating the l>egirmmgs of life at or near 
some known geological period. This, however, the whole his¬ 
tory of geology ought to make us less and less inclined to believe. 
It is one of those assumptions, essentially based on ignorance, 
on which so little dependence can rightly be placed. We have 
no right to call any fauna the catliest , merely because, as it hap¬ 
pens, we know of none earlier, 

A point is made of the fact that the earlier known Trilobites 
have more segments than the later, while individual Trilobites®, 
as they develope, increase in number of their body segment#. 
It may be granted at once that in this case the development of 
the individual is not an accurate picture of the past development 
of the species. But Fritz Muller has long ago shown that we coaid 
not, on principles of Darwinism, expect it always to be so ; and 
surely, if Trilobites have been gradually developed rather than 
abruptly created, there must have beeu Trilobites with few before 
there were Trilobites with many segments, so that after all, the 
development of the individual will carry us back to an early stage 
in the history of the family. It could scarcely be expected to 
give us all the alternations and complications which that history 
may have presented in its whole course. 

Those who on other ground* accept the theory of evolution, 
far from finding any obstacle to it in the large number of genera 
of Silurian Trilobites, will consider the largeness of that number 
clear evidence that life in general, and Trilobite life in particular, 
must haye flourished on the globe for a very long period prior 
to the Silurian age. 

The argument that we do not find connecting link® between 
different genera has little immediate force. It must await the 
verdict of time and further investigation. Of 252 specie® © 
Trilobites, 61 are assigned to England. The true reading 
of this piece of statistics must surely be that that which great 
research ha* done for a small area may be equalled, and fat 
surpassed, when as close a scrutiny is applied to the whole 
available surface. If no gaps between specie®, and genera, and 
order® are filled by the results of such a search, then it Will be 
time to say that we have "an important discord between Dar¬ 
winism and facts.” 

Torquay, Jan, 27 r Thomas K &, SYmtKb 


Perception in Lower Animal* 

I RELATE the following, as it has some bearing on a ssirioa 
lately ventilated in Nature, , .. 

A friend and myself Were Wrichfogon one occasion 
Of two half-bred Persian cats on seeing for the Hiriit feWiMlib 
caught cobra, which had' .been pfoom in a irirwgahm buvetta 
box near the verandah. First oraUhtfo of tlfo « its; n;bfo$tdne; 
stalked carefully up to the box in which the 
*p * ptrpetnal “swearing*" wifo extende^ 



Mmttbant 7 or 8 ft off and sat down with 
f. The other oat, a white one, now caught 


Traced to within a few inches of the gauze, and was in the act 
Of examining the cobra, when my friend* to see the mult of a 
sudden aouudr—for up to this time we had both been still as 
mbe-^moved hii feet on the graveL Had the effect been due 
to electricity* it would not hare been more instantaneous, nor 
more startling. At the first grate of the pebbles the white cat 
flttttg himself backwards, tumbling—-to use expressive terms— 
* heels over head” and “all of a heap ” for about a couple of yards ; 
whilst the black cat shot vertically upwards to somewhere near 
four feet in height, the impulse given by the spring of his hind 
legs being sufficient to throw these and his tail higher than his 
head, 

Now both these cats are tame, and bold to such a degree that 
they reign supreme over all the dogs in the house, so that 
their great timidity on this occasion was evidently due to a per* 
ception of danger. I have since found, however, that all snakes 
are not equally feared by them. They will let the harmless 
green tree snake {Pas sent a myc ter nans) twine round them with¬ 
out showing any signs of repugnance, and some other harmless 
snakes receive but Tittle notice from them. Why is this? Is it 
that the hood of the cobra renders it so frightful an object, or 
have the cats in their nocturnal wanderings been struck at by 
cobras? Such is passible, for we know that In nine cases out of 
ten the strike is made without intention to exert the deadly power 
of the fangs, I believe indeed that unless irritated by an attack¬ 
ing enemy, or to secure active prey sach as rats, &c., the cobra 
never strikes viciously. Experience of the ease with which its 
fangs are drawn and its helplessness without them would teach 
it to be careful of them. 

Mangalore, Sept, 17 E. H. Pringle 


destroyed, the Papooas (Arfaks) still frightened and of opinion 
that the earthquake had been “ made ” by their enemies, another 
tribe ou the mountains. 

But in the Bay of Dorey, which has so often been visited by 
expeditions to New Guinea and by naturalists, where I arrived a 
fortnight later, the shocks appeared to Have been the heaviest, 
AU the Papooas in the different settlements there were living on 
shore in small shelters or huts, hastily erected, whereas they are 
known always to live in those large houses on the water s) often 
described. Several of these large houses had broken down, and 
the natives were still very much frightened ; they would not re¬ 
move into their houses on the water. On the island of Manas- 
wari (Mansinam), in the Bay of Dorey* the seat of a missionary, 
the shocks had been from S.W. to N.E. I afterwards sought in¬ 
formation about the extent of this earthouake, and made out 
that it was felt at Amberbaki, on the North coast of New 
Guinea, at Salwatti, the island in the North-west, and on the 
island of Tobie, in the east. The centre had been undoubtedly 
on the Arfak Mountains, Light earthquakes sometimes occur in . 

I New Guinea, heavy ones seldom. The destruction by the last 
heavy one in 1864 could even be seen by me in 1S73 along the sea¬ 
shore from Dorey to Wariab, and up the Arfak Mountains, in the 
south of the bay of Dorey. Volcanic eruptions in these parts 
are not known or recorded from earlier times. But one of the , 
tops of these mountain chains bears in the native language the 
name of ** Fire Mountain,” and some of my hunters pretended 
to have seen on one of their excursions (some thousands of feet 
high) the ground split open quite fresh, in consequence of the 
earthquake, as they believed. 

This earthquake has not been felt in Halmabeira and the Mo* 
lukkos Islands, where shocks occurred some weeks afterwards* 
so that the convulsions, referred to above, appear to have been 
local ones in New Guinea. Dk. A, B. Meyer 


Earthquake in New Guinea 

When crossing the main land of New Guinea, from theGsel- 
viitks Bay in the north, to the south coast, I slept on the night of 
the 12th to the 13th of June, 1873, in the swamps of the Mac- 
Cluer Gulf (famous for the murder of some of the crew and the 
ship’s- doctor of H.M.S. Panthtr and Endeavour, Capt. Mac- 
Cluer, iu I79t, and by the attack on Signor Cerruti, the 
Italian traveller, several years ago). About 2 a.m. ot the 
13th I awoke, in consequence of a rattling noise like that o( 
gun-shooting. I roused my six Malay companions, who slept 
around me m a small native prouw, seised my guns, and listened 
to what would follow. But nothing happened.. It was unintel¬ 
ligible to me what had been the cause of this noise, the natives 
of these parts having no guns, so far as I knew, and even il they 
had intended an attack, would not announce their arrival by 
firing their guns* instead of approaching in silence. On tire 
Other hand* when sleeping in a virgin forest like that which 
bordered these swamps, crashing noises from falling trees and 
from animals breaking down rotten branches often occur, but 
never so many together. 

Nothing more being heard we fell asleep again. At about 
4 a*i«» the same thing happened once more. 1 remained awake. 
At dawn the Papooas, whom I had brought with me from the 
north coast—ten men—came back to my resting-place ; they had 
left me* to sleep apart* had heard the noise, but could not 
understand it either. 

Wheat on the 13th I came back to Papooan houses at the 
River Takasi, which falls into tire MocCIuer Gulf—a minute 
description df which will be published very soon In “ Petermaua^ 
Mtttheilungen "—I heard the account of a heavy earthquake, 
which had taken place the night before ; this of course explain* 
fog the noises we had heard; many trees having broken 
(Sewn at the same moment in consequence of the movement of 
the ground. We did not feel the earthquake in our small boat, 
tawfe it lay entirely in the swamp, which Had not propagated 


On the ifithl was back at my little schooner, which was at 
nnehor te the Gcelvfoks Bay* near a place called Passim. The 
earthquake had been felt here at the same time, accompanied 
by heavy underground thunder* and l could make out that the 

place Just at the foot of the *0 
much spoken of Ar&k Mountains, called Audai j the earthquake 
hadlieett 1 Mm .here, and even 'more shocks were' felt on the 

been W.E. SeVsrid native 
near the .dope of a WI, ware 


Sensitive Flames at the Crystal .Palace Concerts 

Last Saturday, Jan. 31, at the Crystal Palace, while Mr. 
Vernon Rigby was singing Beethoven’s “Adelaida,” I heard 
what l thought was strangely out of place—an accompaniment 
to the song played on the highest notes of a} violin, sometimes 
closely following the air note for note, at other times being one- 
third lower. I soon found that this proceeded from one or two 
sensitive gas jets, notwithstanding they were at the end of the 
winter concert-room farthest away from the orchestra. The 
very perfect manner in which they responded to every note, no 
matter how piano, was curious. 

It happened that the gas pressure had just been increased. 
Had'this occurred earlier the effect of Mdme. Nornrun-Neruda’s 
fine performance of Mendelsohn’s violin concerto would have 
been totally destroyed, as far as regards a Urge part of the 
audience. This shows that it is a matter of no small import¬ 
ance in a concert-room to have the size and number of the gas- 
burners properly proportioned to the gas supply. . 

King’s College, Feb. 3 W. N, Hartley 


Hartley 


THE PHOTOGRAPHIC SOCIETY 


T HE metropolitan photographic journals contain evi¬ 
dence that the Photographic Society of London is 
menaced with revolution or dissolution. If both were to 
befall it, the interests of Science would hardly suffer* since 
a more singularly inefficient organisation, under the guise 
of a scientific body* it would be difficult to find, or one 
whose results in the scientific world are so trivial. 

It is difficult indeed to cone rive that a society into whose 
hands, fanU de tnitux, the recognition and fostering of 
research in so important a branch of science as photo¬ 
graphy has fallen, should have done absolutely nothing 
for so many years but organise itself into a pocket 
borough in the direction of which no man of eminent 
scientific capacity takes part; which not only has no 
scientific reports or even investigations, but seems to care 
only to make of itself a weak mimicry of an art club< 
the chief objects of which are to prove that a photo¬ 
grapher ought to have a chance for the Royal Academy, to 
discuss the most effective style cif ftd&ng up portraits to 








wive the trade demand, and to discuss such questions ss 
to whether portraits may be retouched or not, and 
Whether the printing of a photograph from a half-dozen 
negatives, more or less, is to be regarded as a work of de¬ 
sign or not. 

It is not sufficient to put the names of two or three well- 
known men of science on the council of a society if the 
society show no care for science; and if the Photo¬ 
graphic Society can do nothing more to merit the nominal 
position which it holds (without filling it), it is time that 
it should retire and give place to another. Photography 
has now become one of the most important aids to 
research in many fields of Science; every new discovery 
which shall develop this assistance and make its efficiency 
more complete is of importance to the whole world—of an 
importance which makes it almost incredible that the Pho¬ 
nographic Society should not only take no part in the in¬ 
vestigations which would lead to discovery, but should never 
even take recognition of them even when made, while 
the petty jealousies of the dominant clique have driven 
out of the society most of the really capable and success¬ 
ful investigators who have ever been in it. If the efforts 
at reform now being made should lead to success and the 
society become what it should be, a scientific body, so 
much the better; but if not, it is time that some new 
organisation should be formed to take in hand seriously 
the exploration of the still untried fields of chemical re 
search, and make Photography a real branch of Science, 
and not deal with it merely as an amusement or a trade, j 


ASTRONOMY IN THE ARGENTINE CON¬ 
FEDERACY 

GOULD, the director of the new Observatory in 
the Argentine Confederacy, continues to senci en¬ 
couraging accounts of the progress of the great astro- 
mical works that he has there undertaken. Having 
laboured to determine accurately the relative brightness 
of all the stars in the southern heavens visible to the 
naked eye, he announces that a few weeks will enable him 
to begin the preparation of this work for publication. 
Great care has been taken to make a thorough and accu¬ 
rate comparison of the results of the four assistants, and 
the rule has been to determine the brightness of all the 
stars down to the 7 3 magnitude, in order to make sure of 
losing none as bright as the seventh. 

The labour of the Uranometry was undertaken before 
the arrival of the large meridian instrument, and as soon 
as the latter was established (namely, on Sept. 9, 1872), 
the observations of the zones of all stars as bright as the 
ninth magnitude were commenced in earnest Each 
night three zones are observed whose lengths average 
about one hundred minutes, the entire observations for 
the year occupying at least eight hours. The weather is 
described as having been exceedingly unfavourable for 
astronomical work during the winter and early spring, 
until March, April, and May of the present year, when 
magnificent opportunities were enjoyed. Dr. Gould states 
that he has observed in all during the past year about 
fifty thousand stars, and considers that somewhat more 
than half of the work of observing is already finished. 

Astronomers, however, know how great a labour of 
computation still awaits Dr. Gould and his assistants 
before his results can be put into that form which is most 
convenient for use. The photographic work undertaken 
by him at his own private expense has been prosecuted 
with all the success that could be expected with a broken 
lens. Finally, however, he concluded to bespeak another 
object-glass, which will be purchased for the use of the 
observatory ; and the new lens having arrived in perfect 
order, he hopes before long to be able to resume his 
labours under better auspices. 

^ The Cordoba Meteorological Bureau, established at 
his urgent representation by the national Government, 


has been organised and brought into Working condition*® 
rapidly as was practicable ; but as the instruments were 
necessarily ordered from foreign countries, not mbre than 
half of them had arrived at the latest advices. Dr. 
Gould has, however, had the gratification of finding two 
gentlemen who have each carried on an uninterrupted 
series of observations for some dozen years past*-one in 
Buenos Ayres, and the other near the Patagonian frontier 
—and he has secured the co-operation of about fifteen 
correspondents. The programme issued for the instruc¬ 
tion of his observers differs apparently but little from that 
of the Smithsonian Institution, the hours of observation 
being seven, two, and nine, local time. 


THE COMMON FROG* 

IX. 

nr HE muscles connected with the human lingual appar- 
atus are sufficiently complex. One such muscle—the 
siylohyotd— passes downwards on each side, from a process 
of the base of the skull to the comiculum of the os-hyoides 



Fig. 63. Fia, fl 4 , 

Fkj. C3.—-Muflttes of the Right Side of thg Tmigue. t f sty lo-g loss u* ; o. 
stylo-hyoid; 3, stylo-pharyngcus ; 4l hyo-glossus; 5, geniohyoid ; 
gcmo-glmsus; 7, hngualU. 

Fir.. 64.— Head of the Frog VhylicMtiiuut, showing the tongue fixed in 
front, but free posteriorly. 


or tongue-bone. The tongue-bone of the frog is, as we 
have seen, relatively far greater than is that of man, 
and the same may be said for the muscles attached to it, 
since we have no less than four muscles descending from 
the skull, and implanted into it, on each side. 

This fact might well be supposed to bear direct rela¬ 
tion to the size and mobility of the frog’s tongue. This 
organ in the frog and toad is singularly different from the 
tongues of most familiar animals, itt that it is not free and 
moveable in front, but behind. These Batrachians take their 
food by suddenly throwing forwards, out of the mouth, 
the free hinder end of the tongue. The insect or other 
small animal struck by it, adheres to it, on account of a 
viscid saliva with which it is coated. The prey is then 
suddenly drawn into the mouth and swallowed./ 

Here then is a ready explanation of the development 
of the os-hyoides and its muscles. There Is a difficulty 
however in that two toads already described, the pipa and 
the African form Dactyleihra (Pigs, il and is), have nd 
tongue whatever. 

Moreover, there is another toad IRhinophryms) which 
is even more exceptional in its order than these two; in 
that its tongue is not free behind, but, like that Of ordinary 
vertebrates, in front (Fig. 13.) 

The fact is, that the large tongue-bone of these animals 
serves, with the muscles attached to it, as much tor faci¬ 
litate respiration as nutrition. • 

It has already been said that the frog has no ribs by 
the elevation and depression of which it may alternately 
fill and empty its lungs. Neither dot* it pdsseei that 
transverse muscular partition, the diaphtngft, -'nr Btidrifi 

function 1 man ’ 8 cl “ s " agent '/ 

The lungs of ftr *rog; : iuii • 

* CowInawlfrM! j>. »»». 



filled1 with air through the nostrils and kept shut 
Mie theinteraal openings of the nostrils are stopped 
tjv the tongue, and the entrance to the gullet is closed. 
Then, by the contraction of the muscles attached to it, 
the os-hyoides is elevated; and every other exit from the 
mouth wring closed, except that leading to the larynx, air 
is thus driven down the glottis into the lungs, 

Thus for pulmonary respiration it is necessary to the 
frog to keep the mouth shut; and in this way, but for the 
action of the skin, the animal might be chokeci by keeping 
its mouth open. 

It has been already stated that the typical segments* 
tion of the limbs is wanting in all fishes, but present in 
all Batrachians that have limbs at all. Similarly in all 
Batrachians that have limbs at all the muscles of those 
limbs have essentially and fundamentally the same ar¬ 
rangement as in higher animals. In the higher animals, 
as in man, the muscles of the limbs belong to different 
categories named from the kinds of motion to which their 
contractions give rise. 

Thus, when two bones are united by a moveable joint 
(as the thigh-bone and shin-bone) muscles which, by their 
contraction, tend to make the angle formed by such bones 



Fio, 05.—Beep muwrle* of exor surface' of FrogVhind foot. (The number* 
indicate the digit* to which the muscle* belong.—No. 1 indicating the 
first digit or great toe). abductors ; ad, adductor; fb, flexor brevis ; 
ff t flexor* t profurdi; fj^t, flexures phatnngmm; of, *opponens mus¬ 
cles i t w, transverse muscles. 


mtute am termed ‘‘flexors' 1 ' Those, on the contrary, which 
tend to open out such an angle are termed “ extensors.” 

In the forearm of man, and allied animals, there are 
muscles which tend by their contraction to place the hand 
in a position dither of pronation or of supination* 

When the arm and hand hang down, the paint being 
directed forwards, the position is that of supination, and 
thebones of the forearm are situate side by side. 

When the arm and hand hang down, but the back 
of tfrehand is turned forwards, the position is that of 
ftop&HV and the radius crosses over the ulna. When 
we test on the hands and knees, with the paints to the 
tiw iareairtnw ar^s in 

Muffles which tend to place the forearm and hand in 
id^Vnoiition oL pronation are termed pronators ; those 
whlra, 'b#' thdr contraction, ■ tend to render it supine are 

V It is somewhat surprising to find in an animal so nearly 
rtialed to ^fishes as ;fflmSfovnibts definite flexors,-** 
^efiaer%' pm»: and- snpi-natm essentially like these of 


higheranimals; and these distinctions once established, 
persist up to man himself with increasing complications. 

The muscular conformity between the highest and 
lowest of typically-limbed vertebrates is strikingly shown 
by the structure of the thigh and leg, the leading muscles 
of these parts in the frog being so like those of man that 
the practice of calling them by the same name is abun¬ 
dantly justified. 

The perfection of man’s hand has been justly the theme 
of panegyric, esteemed as widely as it is known. The 
delicacy and multiplicity of the motions of which it is 
capable are of course greatly due to the number and ar¬ 
rangement of the muscles with which it is provided. 

One of the most important of these motions is that of 
the thumb as placed in opposition to the fingers, and 
effected by a muscle termed opponens pollicis . 

An “ opponens ” muscle is one which passes from the 
bones of the wrist to one or other of the bones of the 
middle of the hand called meiacarpals , and the opponens 
pollicis passes of course, as its name implies, to the meta¬ 
carpal of the pollex or thumb. 

No other finger of man's hand is furnished with such a 
muscle except the little finger, which possesses an op¬ 
ponens minimi digits passing from the wrist to the fifth 
metacarpal. The same condition obtains in the apes, 
though in them the opponens of the thumb is smaller 
and weaker than in man. Though the foot of man is 
furnished with many muscles, like the hand, yet not one 
of the toes is provided with an <( opponens ” or muscle, 
passing from the bones of the ankle to one or other of the 
bones of the middle of the foot, which latter arc called 
metatarsals. The same is the case with the apes, except 
that the Orang-utan has a small “ opponens " attached 
to the great toe. 

This being premised, the foot of the Frog may well ex¬ 
cite surprise as to its rich muscular structure. In addi¬ 
tion to very numerous other muscles on both surfaces 
every one of the toes is provided with a separate op¬ 
ponens muscle, each having a muscle which passes from 
the bones of the ankle to its middle foot bone or meta¬ 
tarsal. 

The question naturally occurs on beholding this prodi¬ 
gality of muscles—What special purpose is served by 
the Frog's foot? Surely mere jumping and swimming 
cannot require so elaborate an apparatus. 

In fact, however, the Frog docs make use of his feet 
for a purpose requiring actions no less dexterous and 
delicate than nest-building. 

In 1872 Dr. Gtinther observed a Frog busily occupied, 
and industriously moving its hind legs in a singular man¬ 
ner. On approaching closely he found it had constructed 
for itself a shelter in the shape of a little bower, con¬ 
structed of dexterously interwoven blades of grass. The 
circumstances have been kindly transmitted to the author 
by the observer, in a private letter, as follows 

“The ‘nest-building’ Frog was a large example of 
Rana temper aria, or esculent a (I forget which), which I 
had brought into the garden behind my house. It had 
taken up its abode in grass, near the edge of a tank, from 
which tne turf sloped abruptly to the level of the garden. 
When I first disturbed the Frog from its lair, I found that 
it had lain in a kind of nest, which I cannot better de¬ 
scribe thin by comparing it to the form of a hare, with, 
the grass on the edges so arranged that it formed a sort 
Of roof over it. Sometimes the animal returned to it, 
sometimes it prepared a new form close to the old one, 
which remained visible for several days until it was 
obliterated by the growing grass. 

“When in its nest, nothing could be seen qf the Frog 
but the head. 

“ One day I poked the Frog out of its lair; after two or 
three jumps h returned to the dd spot, and, squatting 
down on the grass, by some rapid movements of the 
hind fogs it gathered the grass nearest to it, pressing it to 


its sides, and bending it over its body so ns to be partially 
bidden, 

“ In all these operations no material was collected by the 
animal for its nest, but only the growing grass was either 
pressed down, or arranged so as to form a complete 
retreat 

Unfortunately, the Frog soon disappeared altogether,” 

It is very probable that other functions, as yet un* 
noticed, may be performed by these members, since though 
the observation just above related is the first known 
observation of the kind, yet the manoeuvre recorded is no 
doubt a constant habit of the animal. 

Doubtless, also, the very singular actions performed by 
the male Pipa and Obstetricans are performed by the 
help of the hinder extremities. 

At the same time that the Frog shows so startling a 
resemblance in its leg muscles to higher animals, it shows 



Fig. 6$.—Muscle* of Ventral Surface of Mmoltranchns. On the right 
ride, superficial muscles; on the loft side, deeper muscle*, the rnylo* 
hyoklei, pectoral is, and external oblique being removed. Also super* 
ficial flexor muscles of right pectoral limb of £, bicons ; 

C8* and coracobrachial is ; CHE, ccrato-hyoideu* extemus ; MO* 

external oblique; AX, flexor longus; GH, gemo-hyoid; MH 1 and 
AT// 2 , mylo-hyoideus; OH, omo-hyo»d; P, PC ana P*, pectoraUs ; 
X, rectus; S, subdnvius ; EH, xterno-hyoid ; SL, supinator longus ; 
T, triceps. 

as striking a difference from the leg muscles of animals 
with which it is nearly allied,—namely, with those of its 
class-fellows, the Urodela . 

In Reptiles we meet with a muscle which takes origin 
from beneath the joints of the tail, and is inserted with 
the thigh-bone, and which has no certain representation 
amongst mammals, and is called the jbnorv*caudal. 

In the Urodela we also meet with'a femora caudal, but 
no such structure exists in the Anoura, This is not so 
surprising when we recollect the abortive condition of the 
tad of the Frog. It might, however, have been expected 
that in the Tadpole, during the co-existence of thetai. 
With the hind legs, and while it thus externally resetfOd* 


an eft—such a muscle woftkt transitorily edit Such, 
however, is not die case, and the distinction h a very 
remarkable one. 

In one point, however, the Efts resemble the Frogs, 
namely, in the greater number ami greater complexity as 


than of the £ore-limbs. It is well known that the Efts 



Fig. 67.—Deeper Muscles of Outer Aspect of Right Pelvic Limb of Par¬ 
son's Chameleon; the ilio-peraaeaJ cut reflected A, adductor; B, 
biceps ; D x , gluteus primus; D\ gluteus sccundu* ; D\ gluteus ter- 
titis ; JSL, extensor longus dtgitorum ; P J and PK rectus temori* ; PC, 
fcmoro-caudal; PD 1 , flexor longus dlgitorum; PD 2 , flexor tertius digl- 
torum ; G, gracilis ; GP, gastrocnemius ex tern us ; IP, ilio-petoneal; 
J\ peroneus ; ,V, tibial adductor; SM, semi-membranosus ; VSZ, vastus 
extemus ; X, gluteus maxtmus ; y, tendon of femhro-caudat. 

make use of their hind-limbs in attaching their eggs to the 
leaves and branches of aquatic plants ; and further obser¬ 
vations may show with regard to these animals facts as to 

_ c-,zr«i j? & 













ACOUSTIC TRANSPARENCY AND 
OPACITY OF THE ATMOSPHERE* 


have now to consider the complementary side of the 
phenomena. A stratum of air, 3 miles thick, on a perfectly 
calm day, has been proved competent to stifle t>oth the cannon* 
ade and the horn*souads employed at the South Foreland; 


mixture of air and aqueous vapour as the cause of this extra* 
ordinary paaometton. Such a mixture could dll the atmosphere 
with an impervious acoustic cloud cm a day of perfect optical 
transparency* But, granting this, it is incredible that so great 
a body of sound could utterly disappear in so short a distance, 
without rendering any account of itself. Supposing, then, 
instead of placing ourselves behind the acoustic cloud, we were 
to place ourselves in front of it, might we not, in accordance 
with the law of conservation, expect to receive by reflection the 



jjjgiras 

[A tunnel a in* square, 4 it* 8 in. long, open at both ends, and having a glass front, runs through the box a A The space 
above and below is divided into cells opening into the tunnel by oblong orifices exactly corresponding vertically. Each alternate 
cell of the upper series—the 1st, 3rd, 5th, &c*—communicates by a tube (dd) with the upper reservoir (^), its counterpart iu the 
lower series having a free outlet into the air. In like manner the 2nd, 4th, 6th, &c*, of the lower series of cells are connected With 
the lower reservoir (*); and each has its direct passage into the air through the cell immediately above it. The gas distributors are 
filled from both ends at the same time; the upper with carbonic acid gas, the lover with coal-gas, by branches from their respec¬ 
tive supply pipes </ A). A well-padded box (/) opening upon the end of the tunnel forms a little cavern, whence the sound-waves are 
sent form by an electric bell. A few feet from the other end of the tunnel, in a direct line, U a sensitive dams {£}, provided with a 
funnel as sound collector, and guarded from chance currents by a shade. , t , , 

The bell was set ringing. The flame, with quick response to each blow of the hammer, emitted a sort of musical roar, so 
regular were its alternate shortenings and lengthenings as the successive sound-pulses reached it. The gases were then admitted. 
Twenty-five Bat jets of coal gas ascended from the tubes below, and twenty* five cascades of carbonic acid poured down from the 
tubes above. That which was a homogeneous medium had now fifty limiting surfaces, from each of which a portion of the sound 
Wife thrown back. In a few moments these successive reflections became so effective that not a single sound-wave having sufficient 
power to affect * flame so sensitive as to be knocked down, crushed, as it were* by a chirrup, or jingle, at twenty feet distance, 
wld pierce the dear, optioaliy-traosparent, but acousdcaUy-opaque atmosphere in the tunnel So long as the gases continued to flow, 
the tome romainedperfectly tranquil* When the supply was cut off, the gases rapidly diffused into the air. The atmosphere of the 
linttftel became again homogeneous, and therefore acoustically transparent, and the flame bowed down to each sound-pulse as before. 
Alternate layers of common ahr and air saturated with various vapours produce the same effect] 


would then be strictly analogous to the reflection of light from 
tdktarr deed to an observer placed between it hud the sun. 

in the early partV the day to question, Was to 
■»«* «ut IinsMIm to the aound did not arise 

^ Instruments. At one KM* X whs 

; Ftofey;evW>feg' pkcoum. by Prof* TVodaU, D.CL., 
to t&itfoKl fern P**e *53*) ' , 


rowed to the shore, and landed at the base ot the South 
Foreland cliff The body of air which had already shown such 


instruments, hidden from view, were/on the summit of a cliff 

































*3$ feet above us, the sea was smooth and clear of ships, the 
atmosphere was without a cloud, hud that was no object in 
Sight which could possibly produce the observed effect. From 
the perfectly transparent air the echos* came, at first with a 
strength apparently but little less than that of the direct sound, 
and then dying gradually and contiguously away. The remark 
of my companion, Mr, Edward*, was t “Beyond saying that 
the echoes seemed to come from the expanse of ocean, it did not 
appear possible to indicate any more definite point of re-. 
flection. Indeed, no such point was to be seen; the echoes 
reached us as if by magic, from absolutely invisible walls, 
Aragohi notion that clouds are necessary to produce atmospheric 
echoes is therefore untenable, 

The reflection from atirial surfaces has never been experi¬ 
mentally demonstrated. It is wholly a matter of inference, and 
I Wished very much to reduce it to demonstration, I made one 
or two rough experiments on the transmission of sound through 
a series of flames; and no doubt by proper arrangement such 
experiments might be made successful. I then thought that 
alternate layers of carbonic acid and coal gas, the one rising by 
Us lightness, the other falling by its weight, would supply a 
heterogeneous medium suitable for the demonstration, To my 
assistant, Mr. Cottrell, who possesses in an eminent degree the 
skill of devising apparatus, I communicated this idea, leaving 
the realisation of it wholly to him, and he has carried it out Itt 
the most admirable manner. (For a sketch and description of 
the apparatus, see previous page). 

During my recent visit to the United States I accompanied 
General Woodruff, the engineer in charge of two of the light¬ 
house districts, to the establishments at Staten Island and 
Sandy Hook, with the express intention of observing the per¬ 
formance of the ateam-syren, which, under the auspices of Prof. 
Henry, has been introduced into the lighthouse system of the 
United States. Such experiments as were possible to make 
under the circumstances were made, and I carried home with 
sue a somewhat vivid remembrance of the mechanical effect of 
the sound of the steam syren upon ray ears and body generally, 
This I considered to be greater than the similar effect produced 
by the horns of Mr. Holme*; hence the desire, on my part, to 
see the syrep W the South Foreland. The formal ex¬ 
pression Of this desire was anticipated by the Elder Brethren, 
while ti»efcr wishes were In turn anticipated by ihe courteous 
kindaea* of Urn Lighthouse Board at Washington. Informed 
by Mate Elliott that our experiments had begun, the Board for¬ 
warded to the Corporation, for trial, the noble instrument now 
mounted it the South Foreland. The principle of the syren is 
easily fendetstood. A musical sound is produced when the 
tympanic membrane is attack periodically with sufficient rapidity. 
The production of these tympanic shocks by puffs of air was 
first realised by Dr. Robison. But the syren itself is the inven¬ 
tion of Cagniard de la Tour. He employed a box wiih a per¬ 
forated lid, and above the lid a similarly perforated disc, capable 
of rotation. The perforations were oblique, *o that when wind 
was driven through the disc was set in motion. When the per¬ 
forations coincided a puff escaped, when they did not coincide 
the current of air was cut off. The regular succession of impulses 
thus imparted to the air produce a musical note. Even in its 
small form, the instrument is capable of producing sounds of 
great intensity. The syren has been improved upon by Dove, 
and notably developed by Helmholtz., 

In the steam syren patented by Mr. Brown of New York, a 
fined disc and a rotatory disc are also employed, radial slits 
being cut in both discs instead of circular apertures. One disc 
is teed across the throat of a trumpet-shaped tube, ifij ft long, 
5m, diameter where the disc crosses it, and gradually opening 
out tlU at the other extremity it reaches a diameter of 2 ft. 3 in. 
Behind the fixed disc is the rotating one* which is driven by 
separate mechanism. The trumpet is mounted on a boiler. In 
our experiments .steam of 70 lbs. pressure has for the most part 
been employed. Just as to the air-syren, when the radial slits of 
the two discs coincide, a puff of steam escapfcs. Sound-waves of 
great intensity are thus sent through the air; the pitch of the 
note produced depending on the rapidity with which the puffs 
succeed each other; in other words, upon the velocity of 
rotation. 

QaOctober'S I remained some time at the Foreland, listening 
to the echoes. Of the horn-echoes I have already spoken t those 
of the syren were still more extraordinary. Like the others they 
wpe perfectly cototUuoua, and faded as if into the distance g**» 


titudinous £y its echoes, whi<& resembled a Band of trumpeters 
first responding close at hand, and then retreating rapSly from 
us towards the coast of France. The syren echoes had eleven 
seconds duration, those of the hom eight seconds. With sounds 
of the same pitch the duration of the echo might be taken as a 
measure of the penetrative power of the sound. 

I moved away from the station so as to lower the power of 
the direct sound. This was done by dropping into the sound- 
shadow behind an adjacent eminence. The echoes heard thus 
were still more wonderfhl than before. In the case of the syren, 
moreover, the reinforcement of the direct sound by the echo was 
distinct. One second after the commencement of the syren blast, 
the echo struck in as a new sound. This first echo, therefore, 
must have been flung back by a body of air not more than 600 
or 700 ft. in thickness. 

There appears to be a direct connection between the duration 
of the echoes and the distance penetrated by the Sound. On 
October 17 the perfect clearness of the afternoon caused me to 
choose it for the examination of the echoes. The echoes of that 
day, when our transmitted sound reached its maximum* exceeded 
in duration those of all other days. \Ye heard the syren fifteen 
miles off. On the close of the day we found its echoes fourteen 
to fifteen seconds in duration, this long duration indicating the 
distance from which they were thrown back. 

The visual clearness of the atmosphere on the morning of Oct. 8, 
was very great, thecoastof France was very plainly seen, the Grisnez 
lighthouse, and the monument and cathedral of Boulogne, were 
distinctly visible to the naked eye. At 5 1 miles from the station, 
the horn was heard feebly, the syren clearly. At 2.30 V. M., a 
densely black scowl overspread the heavens to the W. S. W. At 
this hour, the distance being 6 miles, the horn was heard very 
feebly, the syren more distinctly, all being hushed on board 
during the observations. A squall now approached us from the 
west. In the Alps, or elsewhere, I have rarely seen the heavens 
blacker. Vast cumuli floated in the N.E. and S.E.; vast 
streamers of rain were seen descending W.N. W,; huge scrolls 
of cloud to the N, 

At 7 miles distance the syren was not strong, and the horn 
was very feeble. 

The heavy rain at length reached us, but although it was fall¬ 
ing all the way between us and the Foreland, the sound,, instead 
of being deadened, rose perceptibly in power. Hail was now 
added to the rain, and the shower reached a tropical violence. 
We stopped. In the midst of this furious squall both the hom 
and the syren were distinctly heard, and as the shower lightened, 
thus lessening the local pattering, the sounds so rose m power 
that we heard them at a distance of 7j miles distinctly louder 
than they had been heard through the rainless atmosphere at $ 
miles. This observation ft entirely opposed to the statement of 
Derham, which has been repeated by all writers since his time, 
regarding the stifling influence of falling rain upon sound. But 
it harmonises perfectly with our experience of July 3, which 
proved water in a state of vapour so mixed with air os to form 
non-homogeneous parcels, to be a most potent influence as re- 
ards the stoppage of sound. Prior to the violent shower* the air 
ad been in this flocculcnt condition, but the descent of the rain 
and hail restored in part the homogeneity of the atmosphere, and 
augmented its transmissive power. There may be states of the 
atmosphere associated with rain unfavourable to sound, but to 
rain itself I have never been able to trace the slightest deadening 
effect. , 

The observations continued till November 25. Up to that 
date we had no fog, but the experience of July 1 and of October 
30, entirely destroy the notion that optical transparency and 
acoustic transparency go hand-in-hand. Both were days of hare 
sufficiently thick to hide the cliffs of the Foreland, but on the 
former the sounds retched f *®f, and on the Utter Handles, 

Reflection from the particles of fog and haze has baen hitherto 
held to blot out sound. The late dense fog in London enabled 
experiments to be made which entirely controvert this conclufhm. 
On December 101 made some experiments over the Serpentine* 
The fog was very dense, Mr. Cotterell stood on the walk belowthc 
south-west end of the bridge dividing Hyde Park from Renting* 
ton Gardens, while I went to the eastern end of the Serpentine. 
He blew a dog-whUtle, and an organ-pipe sounding M^ which 
corresponds to 3S0 waves a second. I heard bothttedftctly. I 
then changed places with bim*te4Waning 
bridge, heard fur a time the distinct blast of tte ^hwtU oitiy^ 
The organ-pipe at length tent its * deeper .to w 
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i . It sometimes rose to great distinctness, and sometimes 

Wl to inaudtbiiity. These fluctuations, of which various striding 
examples have been observed, are due to the drifting of acoustic 
clouds, which act upon a source of sound, as tile drifting of 
ordinary cloud* upon the sun. The whittle showed the same 
intermittence as to period, but in the opposite sense, for when the 
whistle was faint the pipe was strong, and vice vend. 

There seemed to be an extraordinary amount of sound in the 
air. It was filled with a resonant roar from the Bayswater and 
.Knightsbridge roads. The railway whistle* were extremely dis¬ 
tinct, while the fog-signals exploded at the various metropolitan 
stations kept up a loud and almost constant cannonade. I could 
by no means reconcile this state of things with the statements so 
categorically made regarding the influence of fog. 

The water was on this day warmer than the air, and the 
ascending vapour was instantly in part condensed, thus revealing 
its distribution. Instead of being uniformly diffused, it formed 
wreath* and striaj, I am pretty confident that had the vapour 
been able to maintain itself as such, the air would have been far 
more opaque to sound. In other words, I believe that the 
very cause which diminished the optical transparency of the 
atmosphere augmented its acoustical transparency. 

This conclusion was confirmed by numerous observation* made 
while the fog lasted. * 

On Dec. 13 the fog was displaced by a thin haze. We could 
plainly see from one bank of the Serpentine to the other, and far 
into Hyde Park beyond. There was a wonderful subsidence of 
the sound of the carriages, church bells, &c. Being at the 
bridge I listened for the sounds excited at the end of the Ser¬ 
pentine. With the utmost stretch of attention I could hear 
nothing, I walked along the edge of the water towards Mr. 
CoUrclJ, and when I had lessened the distance Ivy one half, the 
sound of his whistle was not so distinct as it had been at the bridge 
on the day of the densest fog. Hence the optical cleansing of the air 
by the melting of the fog had so darkened it acoustically, that a 
sound generated at the end of the Serpentine was lowered to at 
least one-fourth of its intensity at a point midway between the 
end and the bridge. 

This opportune fog enabled me to remove the last of a con¬ 
geries of errors which, ever since the year 170S, have attached 
themselves to this question. As regards phonic coast-rignala, we 
now know exactly where we stand. 

It is worth observing he:e that the solution of the deportment 
of hail, ram, snow, haze, and fog, as regards sound, depends 
entirely upon observations made on the 3rd of July, which was I 
about the last day that one would have chosen tor experiments | 
on fog-signaU. Indeed, it had been distinctly laid down that 
observations on such a day would be useless; that they might 
indeed enable us to weed away bad instruments from good once, 
but could throw no light whatever on the question of fog- 
signaling. That the contrary is the case, is an illustration of the 
fact that the solution of a question often lies in a direction dia¬ 
metrically opposed to that in which it appears to lie. + 1 


EXTRACTS FROM AX ADDRESS BY SfR W. 
THOMSON , TO THE SOCIETY OF TELE¬ 
GRAPHIC ENGINEERS 


T HAVE advisedly, not thoughtlessly, used the expression 
x “terrestrial electricity.’' It is not an expression we are 
accustomed to. We are accustomed to “ terrestrial magnetism ; ” 
we are accustomed to atmospheric electricity. The electric 
telegraph force* us to combine our ideas with reference to 
terrestrial magnetism' and atmospheric electricity. We must 
look upon the earth and the air as a whole—a globe of earth 
and air—and consider its electricity Whether in rest or in motion. 
Then, os to terrestrial magnetism, of what its relation may be to 
'perceptible electric manifestations we st present Jtnow nothing. 

You all know that the earth acts as a great magnet. Dr. 
Gilbert, of Colchester, made that clear nearly 300 years ago; 
tat how the earth acts a* a great magnet—how it is a magnet,— 
Whether an electromagnet in virtue of currents revolving round 
t tatar the upper surface, or whether it is a magnet like a moss 
\ of stocTar load-stone. We do not know, This we do know, that 



it is a variable magnet, and that a first approximation to the 
variation consists in a statement of motion round the axis of 
figure—-motion of the magnetic poles, round the axis of figure, 
in a period of from 900 to 1,000 year*. The earth is not a 
uniformly magnetised magnet with two poles, end with circles 
of symmetry round those poles. But a first expression—as we 
should say in mathematical language the first “harmonic term " 
—in the full expression of terrestrial magnetism is an expression 
of a regular and symmetrical distribution such as I have indi¬ 
cated. Now, this w quite certain, that the axis of this first term, 
so to speak, or this first approximation, which, in fact, we 
might call the magnetic axis of the earth, does revolve round 
the axis of figure. 

When the phenomena of terrestrial magnetism were first some¬ 
what accurately observed about three hundred years ago, the 
needle pointed here in England a little to the east of north; a 
few years later it pointed due north; then, until about the year 
1820, it went to the west of north ; and now it has come back 
towards the north. The dip has experienced corresponding 
variations. The dip was first discovered by the instrument 
maker, Robert Norman, an illustration, I may mention in 
passing, of the benefits which abstract science derives from 
practical applications—one of the most important fundamental 
discoveries of magnetism brought back to theory by an instru¬ 
ment maker who made mariner’s compasses. Robert Norman, 
in balancing his compass cards, noticed that after they were 
magnetised one end dipped, and he examined the phemonenon 
and supported a needle about the centre of gravity, magnetised 
it, and discovered the dip. When the dip was first so discovered 
by Robert Norman it was less than it is now. The dip has gone 
on increasing, and is still increasing ; but about 50 years ago the 
deviation from true north was greatest. Everything goes on a* 
if the earth had a magnetic pole revolving from west to east 
round the true North Pole, at a distance of 20 # from it. About 
three hundred years ago its azimuth from England was a little to 
the east of the north pole: then it came round, moving eastwards 
on the far side of the north pole, and round in a circle towards us 
on the left-hand side of the north pole, as looked to from England. 
That motion in a circle round the north pole has already been 
experienced within the period during which somewhat accurate 
measurements have been made—has been experienced to the 
extent of rather more than a quarter of the whole revolution ; 
and we may expect that about 200 year* from the present lime 
the magnetic pole will l>e between England and the North Pole; 
so that the needle will thus point due north, and the dip be 
greater than it has been for i,ooo years, or will be for another. 
It is one of the greatest mysteries of science, a mystery which 1 
might almost say is to myself a subject of daily contemplation— 
What can be the cause of this magnetism in the interior of 
the earth? Rigid magnetisation, like that of steel or the load¬ 
stone, has no quality in itself in virtue of which we can conceive 
it to migrate round in the magnetised liar. Electric currents 
afford the more favoured hypothesis; they are more mobile. 
If we can conceive electric current* at all, we may conceive 
them Bitting about But what sustains the electric currents? 
People sometime* say, heedlessly or ignorantly, that thermo¬ 
electricity doe* it We have none of the element# of the problem 
of thermo-electricity in the state of underground temperature 
which could possibly explain, in accordance with any knowledge 
we have of thermo-electricity, how there could so be sustained 
current* round the earth. And if there were currents round the 
earth, regulated by some cause so as to give them a definite 
direction at one time, we are as far as ever from explaining how 
the channel of those currents could experience that great secular 
variation which we know it doe*. Thus we have merely a 
mystery. It would be rash to suggest even an explanation* I 
may say that one explanation has been suggested. It was sug¬ 
gested by the great astronomer, Halley, that there is a nucleus 
in the interior of the earth, and that the mystery is explained 
simply by a magnet not rigidly connected with the upper crust 
of the earfli, but revolving round an axis differing from the axis 
of rotation of the outer crust, and exhibiting a gradual precessional 
motion independent of the prece*»ional motion of the outer rigid 
crust. I merely say that ha* been suggested. X do not ask you 
to judge of the probability ; I would not ask myself to judge of 
the probability of it. No other explanation has been suggested. 

But now, I say, we look with hopefulness to the practical 
telegraphist for data towards a solution of this grand problem, 
Th© terrestri U magnet k subject, as a whole, to the grand secular 
variation which I nave indicated. Bat, besides that, there are 







annual variations and diurnal variation*. Every day the needle 
varies from a few minutes on one aid* to a few minutes on the 
other side of its mean position, and at times there are much 
greater variations. What are called “magnetic storms” are of 
not very uufrequent occurrence. In ft magnetic storm the needle 
will often fly twenty minute*, thirty minutes, a degree* or even 
as much as two or three degrees sometimes, from its proper 
posltion—if I may use that term—its proper position lor the 
time * that Is, the position which it might he expected to have 
at the time according to the statistics of previous observations. 
I speak of the needle in general. The ordinary observation of 
the horizontal needle shows these phenomena. So does obser¬ 
vation on the dip of the needle. So does observation on the 
total intensity of the terrestrial magnetic force. 

The three elements, deflection, dip, and total intensity, all 
vary every day with the ordinary diurnal variation, and irregu¬ 
larly with the magnetic storm. The magnetic storm is always 
associated with a visible phenomenon, which we call, habitually, 
electrical»—aurora borealis, and, no doubt, also aurora of 
the southern polar regions. We have the strongest possible 
reasons for believing that aurora consists of electric currents, 
Kke the electric phenomena presented by currents of elec¬ 
tricity through what arc called vacuum tubes, through the space 
occupied by vacuums of different qualities in the well-known 
vacuum tubes. Of course, the very expression, 44 vacuums of 
different qualities” is a contradiction in terms. It implies that 
there are small quantities of matter of different kinds left in those 
nearest approaches to a perfect vacuum which we can make. 

Well now, it is known to you all that aurora borealis is pro¬ 
perly comparable with the phenomena presented by vacuum 
tubes. The appearance of the light, the variations which it 
presents, and the magnetic accompaniments, are all confirmatory 
of this view, so that we may accept it as one of the truths of 
science. Well now—and here is a point upon which, I think, the 
practical telegraphist not only can, but will, before long give to 
abstract science data for judging—is the deflection of the needle 
ft direct effect of the auroral current, or are the auroral current 
and the deflection of the needle common results of another 
cause? 

With reference to this point, I must speak of underground 
currents. There again I have named a household word to every¬ 
one who has anything to do with the operation of working the 
electric telegraph, and not a very pleasing household word I 
must say. I am sure most practical telegraphers would rather 
never hear of earth currents again. Still we have got earth cur¬ 
rents ; let us make the best of them. They are always with us ; 
let us see whether we cannot make something of them, since they 
have given us so much trouble. Now, if we could have simul¬ 
taneous observations of the underground currents, of the three 
magnetic elements, and of the aurora, we should have a mass of 
evidence from which, I believe, without fail, we onght to be 
able to conclude an answer more or less definite to the ques¬ 
tion I have put. Are we to look in the regions external to 
Our atmosphere for the cause of the underground currents, or 
are we to look under the earth for some unknown cause affecting 
terrestrial magnetism, and giving rise to an induction of those 
currents ? The direction of the effects, if we can only observe 
those directions, will help us most materially to judge as to what 
answer should be given. 

It is my desire to make a suggestion which may reach mem¬ 
bers pf this society, and associates in distant parts of the world. 
I make it not merely to occupy a little time m an inaugural ad¬ 
dress, but with the most earnest desire and expectation that 
something may be done in the direction of i»v suggestion. I do 
not venture to say that something may come from my suggestion, 
because, perhaps, without any suggestion from me, the acute and 
intelligent operators whom our great submarine telegraph com¬ 
panies have spread far and wide over the earth, are fully alive to 
the importance of such observations as I am now speaking of. 

X would just briefly say that this kind of observation is what 
would be of value for the scientific problem—to observe the in¬ 
dication of an electrometer at each end of a telegraph line at any 
time, whether during a magnetic storm or not, and at any time 
of the night or day. If the line be worked with a condenser at 
each end, this observation can be made without in the slightest 
degree influencing, and therefore without in the Slightest degree 
disturbing, the practical work throughout the line, Put on an 
electrometer in direct connection with the line, connect the out- - 
aide of the electrometer with a proper earth connection, and it 
may be observed quite irrespectively of the signalling; when the 


signalling is done, as it very frequently is at eubmarine lines* 
with a condenser at each end. fife scientific observation wifi 
be disturbed undoubtedly, and considerably disturbed by the 
sending of messages, but the disturbance is only transient, and 
in the very pause at the end of a word there will be a sufficiently 
near approach to steadiness in the potential at the end of a wire 
connected with the electrometer to allow a careful observer to 
estimate with practical accuracy the indication that he would have 
were there no working of the line going on at the time. A mag¬ 
netic storm of considerable intensity does not stop the working, 
does indeed scarcely interfere with the working, of a submarine. 
line in many instances when a condenser is used at each end. 

Thus, observations, even when the line is working, may be 
made during magnetic storms, and again, during hours when the 
line is not working, if there are any, and even the very busiest 
lines have occasional hours of rest Perhaps, then, however, 
the operators have no time or seal left ° r » rather, I am 
sure they have always zeal, but I am not sure that there 
is always time left and it may be impossible for them to 
bear the strain longer than their office hours require them. But 
when there is an operator, or a superintendent, or a mechanic, 
or an extra operator who may have a little time on his hands, 
then, I say, any single observation or any series of observations 
that he can make on the electric potentials at one end of an in¬ 
sulated line will give valuable results. When arrangements can 
be made for simultaneous observations of the potentials by an 
electrometer at the two ends of the line, the results will be still 
more valuable. 


And, lastly, I may just say that when an electrometer is not 
available, a galvanometer of very large resistance may be em¬ 
ployed. This will not in the slightest degree interfere with the 
practical working any more than would an electrometer, nor 
will it be more difficult to get results of the scientific observations 
not overpuweringly disturbed by the practical working if a galva¬ 
nometer is used than when an electrometer is available. The 
more resistance that can be put in between the cable and 
the earth in circuit with the galvanometer the better, and the sen¬ 
sibility of the galvanometer will still be found perhaps more than 
necessary. Then, instead of reducing it by a shunt, let steel 
magnets, giving a more powerful direction to the needle, be 
applied tor adjusting it. The resistance in circuit with the 
galvanometer between cable-end and earth ought to be at least 
twenty-times the cable’s copper-resistance to make the galva¬ 
nometer observations as valuable as those to be had by deetro- 
meter. 

I should speak also of the subject of atmospheric electricity. 
The electric telegraph brings this phenomenon into connection 
with terrestrial magnetism with earth currents and through them 
with aurora borealis, in a manner for which observation* made 
before the time of the electric telegraph, or without the add of 
the electric telegraph, had aot given us any data whatever. 
Scientific observations on terrestrial magnetism* and on the 
aurora, and on atmospheric electricity, had shown a connection 
between the aurora and terrestrial magnetism in the shape of the 
disturbances chat I have alluded to ac the rime of magnetic 
storms; but no connection between magnetic storm* and, 
atmospheric electricity, thunderstorms, or generally the state of 
the weather—what is commonly called meteorology—has yet 
been discovered. 

The one common link connecting these phenomena hitherto 
known to «* is exhibited in riie electric telegraph. • A telegraphic 
line—an airline more particularly, but a submarine line also— 
shows us unusually great disturbances, not only when there ore 
auroras and variations of terrestrial magnetism, bat when the 
atmospheric electricity ts in a disturbed state That it 
should be so electricians here present will readily understand. 
They will understand when they consider the change of electri¬ 
fication of the earth’s surface which a lightning discharge neces¬ 
sarily produce*, 

I fear I might occupy;too much of your time, or else I would 
jdst like to say & word upon atnwspheric electricity, and to call 
your attention to the quantitative muttons which question* in 
connection with this subject bear to those of ordinary earth ear- 
refits and the phenomena of terrestrial magnetism. W frtir 
weather, the surface of the earth is always* in th«e< 
all events, found negatively electrified. Now the It 
these countries that I have made suggest* a poifitfi 
ticai telegraphists'all over the world* Let us 
is only in England, France, and Italy that in An* m 
eaws surface is negativity electrified, r■" ■■ v 
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./TlM> only cam of exception on record to this statement is 
'Wot Ffazri Smith's observations on the Peak of Teneriffe. 
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j daring several months of perfectly fair Weather, the sur* 
face of the mountain was, if the electric test applied was correct, 
positively electrified \ but Prof. Piaizi Smyth has, I believe, 
pointed out that the observations must not be relied upon* The 
Instrument, as he himself found, was not satisfactory. The science 
of observing the atmospheric electricity was then so much in its 
infancy that, though he went prepared with the best instrument, 
and the only existing rules for using it, there was a fatal doubt ns 
to Whether the electricity was positive or negative after all. But 
the fact that there has been such a doubt is important Now I 
suppose there will be a telegraph to Teneriffe before long, and 
then I hope and tru*t some of the operators will find time to 
climb the Peak. I am sure that, even without an electric 
object, they will go up the Peak. Now they must go up the 
Peak with an electrometer in fine weather, and ascertain 
Whether the earth is positively or negatively electrified. If they 
End that on one fine day it is negatively electrified, the result 
Will be valuable to science; and if on several days it is found to 
be all day and all night negatively electrified, then there will 1>e 
a very grea^accession to our knowledge regarding atmospheric 
electricity. 

When I say the surface of the earth is negatively electrified, I 
make a statement which I believe was due originally to Peltier. 
The more common form of statement Is that the air is positively 
electrified, but this form of statement is apt to be delusive. 
More than that, it is most delusive in many published treatises, 
both in books and encyclopaedia* upon the subject. I have in 
my mind one encyclopaedia in which, in the article “Air, Elec¬ 
tricity of,” it is said that the electricity of the air is positive, and 
increases in rising from the ground. In the same encyclopedia, 
in the article “Electricity, Atmospheric, M it is stated that the 
surface of the earth is negatively electrified, and that the air in 
contact with the earth, and for some height above the earth, is, 
in general, negatively electrified. I do not say too much, then, 
when I say that the statement that the air U positively electrified 
has been at all events a subject for ambiguous and contradictory 
propositions ; in fact, what we know by direct observation is, 
that the surface of the earth is negatively electrified, and positive 
electrification of the air is merely inferential. 

Suppose, for a moment, that there were no electricity whatever 
in the air—that the air were absolutely devoid of all electric 
manifestation, and that a charge of electricity were given to the 
whole eahh. For this no great amount would be necessary. 
Such amounts as you deal with in your great submarine cables 
would, if given to the earth as a whole, produce a very con¬ 
siderable electrification of its whole surface. You all know the 
Comparison between the electricity of one Atlantic cable—the 
electro-static capacity of one of the Atlantic cables—with the 
Water round its gutta-percha for outer coating, and the earth and 
abr with infinite space for its outer coating.* I do not remember 
the figures at this moment; in fact, I do not remember which is 
the greater. Well, now, if all space were non-conducting—and 
experiment* on vacuum tubes seem rither to support the possi- 
bfuty .of that being the correct view—if all space were non-con- 
ducting, bur atmosphere being a non-conductor, and the rarer 
end rarer air above us being a non-conductor, and the so-called 
vacuous space, or the interplanetary space beyond that (which 
we cannot admit to be really vacuous) being a non-conductor also, 
then a charge could be given to the earth as a whole, if there 
were the other body to come and go oway again, lust *u a charge 
conW be given to a pith ball electrified in the air of this room* 
Then, I say* all the phenomena brought to light by atmospheric 
electrometers, which we observe on a fine day, would be ob¬ 
served }rn at they ate. The ordinary observation of atmo¬ 
spheric electricity would give just the result that we obtain from 
it The result that we obtain every day In observations on 
WfaHXSfiieric electricity is precisely the same as if the earth 
wm electrified negatively and the air had no electricity in it 

^ I have asserted strongly that the lower regions of 

gte air ate negatively electrified. On what foundation is this 
detertion made? Simply by observation. It is a matter of 
a Is not a matter of speculation. I find that when air is 
drawn into a room from the outside, on a fine day* it is 
electrified. I believe 
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veraity of Glasgow, in the middle of a very densely- 
peopled and smoky part of Glasgow; and therefore f doubt not 
that when air is drawn into this room from the outside, and a 
water-dropping collector is placed in the centre of the room, 
or a few feet above the floor, and put in connection with a 
sufficiently delicate electrometer, it will indicate negative electri¬ 
fication. Take an electric machine $ place a spirit lamp on its 
prime conductor; turn the machine for a time ; take an tun* 
brella, and agitate the air with it till the whole is well mixed 
up ; and keep turning the machine, with the spirit-lamp burning 
on its prime conductor. Then apply your electric test, and you 
find the air positively electrified. 

Again—Let two rooms, with a door and passige between 
them, be used for the experiment. First *hut the door and open 
the window in your observing room. Then, whatever electric 
observations you may have been performing, after a short time 
you find indications of negative electrification of the air. Then, 
during all that time, let us suppose that an electric machine has 
been turned In the neighbouring room, and a spirit-lamp burning 
on its prime conductor. Keep turning the electric machine in 
the neighbouring room, with the spirit-lamp as before. Make 
no other difference but this—shut the window and open the 
door. I am supposing that there is a fire in your experimenting 
room. Then, when the window was open and the door closed, 
the fire drew its air from the window, and you got the air direct 
from without. Now shut the window and open the door into the 
next room, and gradually the electric manifestation change*. 
And here Rome body may suggest that it is changed because of 
the opening of the door and the inductive effect from the pas¬ 
sage. But I anticipate I hit criticism by saying that my ob¬ 
servation has told me that the change takes place gradually. 
For a time after the door is opened and the window closed, 
the electrification of the air in your experimenting room 
continues negative, but it gradually becomes zero, and a little 
later becomes positive. It remains positive as long as you keep 
turning the electric machine in the other room and the door 
is open. If you stop turning the electric machine, then, after a 
considerable time, the manifestation changes once more to the 
negative; or if you shut the door and open the window the 
manifestation changes more rapidly to negative. 

It is, then, proved beyond all doubt that the electricity which 
comes in at the windows of an ordinary room in town 1* ordi¬ 
narily negative in fair weather. It is not always negative, how¬ 
ever. I have found it positive on some days. In broken 
weather, rainy weather, and so on, it is sometimes positive and 
sometimes negative. Now, hitherto, there is no proof of 
positive electricity in the air at all In fine weather j but we have 
grounds for inferring that probably there is positive electricity in 
thd upper regions of the air. To answer that question the direct 
manucr is to go up in a balloon, but that takes us beyond 
telegraphic regions, and therefore I must say nothing on that 
point. But I do say that superintendents and telegraph operators 
in various stations might sometimes make observations; and I 
do hope that the companies will so arrange their work, and 
provide such means for their spending their spare time, that each 
telegraph-station may be a sub-section of the Society of Tele¬ 
graph Engineers, and may be able to have meetings, and make 
experiments, and put their forces together to endeavour to arrive 
at the truth. If telegraph operators would repeat such experi¬ 
ments in various parts of the world, they would give us most 
valuable information* 

And we may hope that besides definite information regarding 
atmospheric electricity, in which we are at present so very 
deficient, we shall also get towards that great mystery of nature 
-—the explanation of terrestrial magnetism and its associated 
phenomena,—the grand secular variation of magnetism, the mag¬ 
netic storms, and the aurora borealis. 


NOTES 

We have frequently had occasion to refer to the energy and 
work of the Perthshire Society of Natural Science, and we re¬ 
joice to ijee that at its last meeting it has shown an example 
which we hope will i>e followed sooner or later by all scientific 
societies; it has resolved to make its influence felt ha parliamentary 
elections. On the motion of the secretary, Dr. White, the fol¬ 
lowing resolution we* unanimously adopted j—“ That in respect 
that Britain is apparently rapidly taring that commercial and 



toaimfacturing supremacy which has heretofore distinguished 
ter, and that it is high tlmethat the Government of this country 
should take steps to retain that supremacy, t and that means 
towards that desirable end it the appointment of a responsible 
Minister of Education whose duty it will be to see that Our educa¬ 
tion machinery in all departments, both in extent and in efficiency, 
is kept up to the wants of the age, and that a thorough general 
education in the scientific principles on which the arts are founded 
(and without which training mere technical schools arc of no 
use), is put within the reach of all, this society resolves that the 
candidates for the representation in Parliament of the County and 
City of Perth be respectfully requested to state, whether, in the 
event of their being elected they will use their influence to urge 
upon the Government; (i) the appointment of such responsible 
Minister of Education j (2) the promotion of scientific explora¬ 
tion expeditions, such as that of an Arctic expedition which the 
late Government was in vain requested to promote ; (3) the 
providing of means for carrying on unremunerativc scientific re* 
search,” The secretary was accordingly directed to communicate 
with the candidates. 

The post of Hydrographer to the Navy has been bestowed 
by Mr, Goschen on Capt. J. O, Evans, R.N., C.B., F.R.S., in 
succession to Rear-Admiral Richards, C.B., F.R.S., who has 
retired* 

The first four wranglers on this year’s Cambridge Mathe¬ 
matical Tripos, are, George C. Calliphronaa, of Gonville and 
Cains College; Walter W. R. Ball, of Trinity College; James 
R. Harris, of Clare College ; and Andrew Craik, of Emmanuel 
College. 

Thk following lectures in Natural Science will be given at 
Trinity, St. John’s, and Sidney Sussex Colleges, during Lent 
Term, 1874:—On Sound and Light (for the Natural Sciences 
Tripoe), by Mr. Trotter, Trinity College, in Lecture-room No. 
U (Monday, Wednesday, Friday, at u, commencing Wed¬ 
nesday, Feb, 4) j On Electricity and Magnetism (for the first 
part of the Natural Sciences Tripos and the special exami¬ 
nation for the Ordinary Degree), by Mr. Trotter, Trinity Col¬ 
lege, in Lecture Room No. 11 (Tuesday, Thursday, Saturday, at 
K1, commencing Thursday, Feb, 5); On Inorganic Chemistry, 
by Mr. Main, St John’s College (Tuesday, Thursday, Saturday, 
at 13 , in St. John’s College Laboratory, commencing Thursday, 
January 39). Attendance on these lectures is recognised by the 
University for the certificate required by medical students pre. 
vious to admission for the first examination for the degree of 
M.B. Instruction in practical chemistry will also be given. On 
Paleontology (the Annuloida, &c ), by Mr. Bonney, St John’s 
College (Tuesdays and Thursdays, at 9, commencing Tuesday, 
February 3). On Geology (for the Natural Sciences Tripos, 
Physical Geology), by Mr* Bonney, St. John’s College (Mon¬ 
days, Wednesdays, and Fridays, at 10, commencing Wednesday, 
February 4). Lithology: demonstrations with the microscope 
every Saturday at ix, commencing February 7. The class will 
be limited to six, and preference gived to members of the above 
colleges. Elementary Geology (for the First Part of the Tripos 
and the special examination) (Tuesdays and Thursdays, at 11. 
commencing Thursday, February 5). On Botany, for the Natural 
Sciences Tripos, by Mr* Hicks, Sidney College (Tuesday, 
Thursday, Saturday, at XI, !in Lecture*»oom No* 1, beginning 
on Tuesday, February 3)* The lectures during this tern will 
be on Vegetable Histology and Physiology, A Course of Practi¬ 
cal Physiol gy, by the Trinity Praelector in Physiology (Dr. 
Michael Foster) at the new museums. Lectures on Tuesday, 
Thursday, Saturday, at «, commencing Tuesday, January, 37, 
This course is a continuation of that given last term* 

Da* Schmidt, Professor of Astronomy in the University of 
Athens, bus just completed his great map of the Moon* It is 


tw> metres in diameter, and is * marvel of aecurate^mapphtg and 
minute draughtmaashtp* The staffing is so exquisite that any part 
of the map may be examined by a tens without the appearance 
of coarse or rough work. The map represents the labour of 
thirty-four years, and U without doubt one of the greatest astro¬ 
nomical remits of the century. 

The discourse at the Royal Institution on Friday next, Feb* 
6, at 9 p.m., will be by Mr. A, H. Garrod, FeVow of St John's 
College, Cambridge, 11 On the Heart and the Sphygmograpb. 1 * 

A Marine and Fresh-water Aquarium is to be established in 
the Central Park, New York, $n connection with the Free 
Museum and Menagerie already erected there ; U will be placed 
under the superintendence of Mr* W. Saville Kent, F.Z.S., 
who was, until a short time ago, Curator of the Brighton 
Aquarium. It is intended to raise the requisite funds by public 
subscription, and we are very pleased to be able to add that it is 
proposed to endow the Institution, so that it may be made avail* 
able for the purposes of scientific research. 

A project is on foot for the erection of a public aquarium at 
Liverpool, and a Company has been formed for this purpose ; 
a suitable site has been secured close to the Philharmonic 
Hall, and operations will, we believe, be commenced at once. 
It is estimated the building will cost about 45,000/. 

The exhibition of appliances for the economic consumption 
of coal, which has been formed in the Peel Park, Salford, by the 
Society for Promoting Scientific Industry, was formally opened 
on Friday. Mr. J. Lowthian Bell, who had been announced to 
open the Exhibition, was prevented from being present, but 
forwarded the copy of an address which he had intended 
to deliver. This was read by the secretary, Mr, Larkins. 
The Exhibition will remain open for some weeks, and wil 
doubtless receive its share of public notice when the elections 
are occupying lew attention than they are at present. 

We learn from the Athenmm that the Trustees of the British 
Museum have agreed to resign their patronage into the hands of 
the Government, 

An interesting peculiarity in the habits of some Indian 
Siluroid fishes has been noticed at a recent meeting of the 
Zoological Society by Surgeon F. Day, which will be described 
in full in the forthcoming Part of the Proceedings of that 
Society. Mr, Day, when fishing at Cassegode, found that, after 
having caught a large number of specimens of various species of 
Artm and Osteogeniosus, there were several siluroid eggs at tint 
bottom of the boats, and in the fish-baskets. These eggs were, 
on an average, half-an-inch in diameter ; and on looking 
into the mouths of several of the male* of both genera, from 
fifteen to twenty eggs were seen in each; those in the boats and 
boskets having evidently dropped out from a simitar situation. 
The eggs were in different stages of development, some advanced 
so far as to be just hatched. They filled the mouth, extending 
as far back as the branchiae. No food was found in the *ti* 
mentary canal, though in the females it was Ml of nutriment. 

In a paper on the Meteor* of January a, read before tit* 
American Philosophical Society, by Prof. Daniel Kirkwood, the 
author states, foundiug on data extending from A.P. 849 to r.864, 
that the meteors ol this group have probably a period of thirteen 
years; that the nman distance i*>53* aphelfon i4of that 

the source of the meteors may be the fourth comet of 1860, 
which in its ascending node approaches ve*y «mer the point 
passed by the eajrth about Jyawy 3r tf thirteen 

years, the comet should have remr©^ to pari of 

and the maximum M of the associated metoon ahotdd oocw 
about 1877. ; • • V-v 
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Twokgactes have recently been left to the French Academy 
of fkkaoes for the purpose of founding prises. The one, a per- 
peU»I legacy of 2,500 francs, has been bequeathed by the late 
M, Gay, to be awarded as a prize in physical geography ; and 
the other, a sum of 10,000 francs, the interest of which is to be 
awarded to the author of an astronomical work* 

A g**#ti.kman in Glasgow who does not wish his name to be 
given, has just made a donation to Glasgow University of tooo/., 
for the better endowment of the chairs of astronomy, botany, 
and natural history* 

At the meeting of the Academy of Sciences at Paris on Mon* 
day, January 26, the place in the section of Anatomy and Zoology, 
vacant by the death of M* Coste, was filled up. M. P, Gervais 
was elected, but M. Alph. Milne-Ed wards was a good second, 
obtaining 24 votes to M. Gervais’s 33. 

A NEW work by Mr. F. W* Burbidge, on 14 Cool Orchids, 
and how to grow them,” is announced by Mr. Hardwicke, 
Piccadilly. It will be illustrated by coloured plates and wood 
engravings, and will be furnished with a copious list, in the shape 
of ap index, of what are termed cool Orchids. 

In a despatch from Mr. Williams, H.M.'s Consul at Samoa, 
to the Foreign Secretary, dated Sydney, Oct* 28, 1873, it is 
stated that gold in quartz has been found in a valley in that 
Island, about three miles from the Port of Apia; the samples 
assayed yielded at the rate of 3000 ozs. to the ton. 

Mu. J. F. Gardner, geographer to Prof. Hayden’s survey, 
in giving a short sketch of the method adopted by him to deter- 
• mine the altitude of the various points occupied by the party in 
the Rocky Mountains, states that the experience of the surveys 
of California and of the fortieth parallel show that in the deter¬ 
mination of the altitude of any point a mercurial barometer is 
liable to an error varying from 150 to 300 feet, even when the 
base barometer is at the foot of the peak, and only 3000 feet 
below the summit. In connection with Professor Whitney (chief 
of the California Survey), the following plan was adopted for 
correcting the errors of barometrical work. Four points were 
chosen at successive levels of from one to 14,000 feet. These 
stations were carefully connected by levellings with a spirit level, 
and were occupied as permanent meteorological stations. The 
Observations taken by field parties are classified according to their 

* heights, and each class is referred to the base station which is 
nearest its own elevation ; the lower station being Denver, the 
fourth the summit of Mount Lincoln (14,000 feet), where are a 
number of silver mines worked by Captain Breese. The central 
position of this peak admirably fits it for the base of reference* 
B&ide* tbO barometric determination cf heights, two connected 
systems of trigonometric levelling have been carried over the 
whole area surveyed, and the check observations are so arranged 

* that the probable error tan be easily determined, and it is hoped 
that the system wJU prove accurate enough to throw some light 
on the amount of refraction at great elevations. By these me¬ 
thods the altitudes of many high points have been determined, 
Item which to construct a map in contours 200 vertical feet 
apart, on a scale pf two miles to one inc h. 

610NAX.UNG between the earth and the planet Venus is a 
; suggestion made in all good faith by a French astronomer, M, 

: Cteics Cros, who considers the coming transit of Venus to be a 
’•,'VB^i'o^o^miity for ascertaining whether there are inhabitants 
oa that planet, and, if sq^ entering into relations with them. He 
that Venus is inhabited ; that amongst its 
i that the latter judge rim passage of 
"An solar dtscto.be an object io excite our 
thWMtwtfxwfliMrfw to 


some way to make signals to us at the precise moment when they 
might suppose that many telescopes will be levelled at their 
planet." 

In a recent communication to the Connecticut Academy of 
Arts and Sciences, Prof* Marsh gave a statement of the results 
of hfs recent expedition to the Far West in search of fossil re¬ 
mains of extinct vertebrates. He said the richest field for 
exploration was found in the great basin of the pre-historic lake 
which is now drained by the Colorado River, This body of 
water was originally as large as all the present lakes of the 
North-West combined, and had existed so long that the sand 
washed down from the surrounding hills had accumulated to the 
depth of a mile. In the different strata of this bed at least ten 
distinct groups of extinct animals could be detected, among them 
some extremely remarkable forms* One of these was a rhino¬ 
ceros with two horns; but these, not like those of the modern 
rhinoceros, in the axis of the body, but transversely. In a space 
of 10ft. square be had sometimes found the bones of 30 different 
animals. The number of species of extinct mammals in these 
remains he estimates to be three times as great as that at present 
inhabiting the same locality. 

A paper on Electrical Warfare will be read by Mr. Nath. 
J. Holmes, at the Society of Telegraph Engineers, on Wed¬ 
nesday, the nth inst 

The new Holmes’ Shipwreck Distress Signal, of great power, 
will be exhibited from Primrose Hill on Thursday evening, 12th, 
at 8.30, in presence of the Marine Secretary of the Board of 
Trade. This signal is self-igniting in water, and inextin¬ 
guishable. 

The Naples correspondent of the Times^ writing on Jan. 25, 
states that IVof. Palmieri has just published the following letter 
in answer to the numerous applications sent to him for informa¬ 
tion:—“The activity of Vesuvius continues to increase in the 
ctafcer towards the N.E. Frequent globes of smoke issue from 
the bottom of it, with a kind of hissing sound, accompanied by 
an unpleasant odour of chloridic and sulphuric acids. Not far 
from it, at the commencement of the grand fissure of 1872, alka¬ 
line sublimates make their appearance. Meanwhile the fire does 
no,l yit show greater activity at the bottom of the crater, where 
it will probably manifest itself, unless some eccentric eruption 
should occur before the internal resistance of this crater is over¬ 
come. The great subterranean energy now at work does, in¬ 
deed, appear to be making an attempt at an outlet in various 
parts. On the 21st inst. a slight undulatory shock of earthquake 
was felt at Casamicciolo, in the island of Ischia, and during the 
lari week many have heard the low continuous muttering® of the 
mountain at a distance of 15 miles. As I write, however, the 
sismograph, which has been very agitated for some days, is more 
quiet." He also reports the melancholy .death at Casamicciola 
of Mr. Moggridge, who having bathed in the open sea, died on 
his road to the hotel. 

We have received the Report of the Senckenbergkche tittiur- 
firsefuntit Gmllsckaft for 1872-73, a society of long standing, 
and with several eminent names in its list of members. The 
membership, we are glad to learn, shows a considerable increase 
during the year; though M, v* Fritsch states, in his report, that 
the efforts of the society are sadly hampered for lack of funds, 
and that “ we exist and vegetate, rather than live." He laments, 
also, that the museum, which once stood fifth in importance in 
Europe, is being quickly surpassed by other like institutions, and 
thrown into the background; which is hardly creditable to a 
city of such wealth and culture as Frankfort* Among the re¬ 
searches detailed in this Baicht, we note a paper b) Dr. Koch 
on the Arachnids of North Africa, especially those (hitherto 
unstudied^ of the Arias region, and the coast of Morocco; rite 
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jat^nrial having beta collected by Dr* vonFritsch and Rein. 
The new types are not very numerous, but the remarkably wide 
distribution of spider-species is confirmed j and good illustration 
afforded of the influence of climate and other local conditions in 
modifying type forms. Dr, Rein describes some plants found 
in the neighbourhood of Mogador, and also furnishes a sketch 
of the vegetation of the Bermudas. A new species of perforating 
cirripede, Kocklorine kamata N., is described by Dr. Kftoll j 
M. Scheidel contributes a note on lake dwellings and their inha¬ 
bitants ; and there are interesting accounts of journeys, to Iceland, 
and to the Puglia Petrosa, in Italy. 

We have received the first Annual Report of the u Haileybury 
Natural Science Society.” It contains preliminary bus of the 
fauna and flora of the place, together with observations on the 
meteorology of the locality, and a humorous description of an 
experimental dinner at which the principal dish consisted of 
esculent snails which had been specially fed and fattened for the 
purpose by certain members of the Society. It need scarcely be 
added, that the repast amply rewarded the members for their 
generous devotion to the cause of Science. 

The additions to the Zoological Society’s Gardens during the 
past week include three Mauge’s Dasyures {Da sy urns maugtei) 
from Australia, presented by Mr. J. Shaw ; two Vulturine 
Guinea Fowl ( Numida vulturina) from East Africa, presented 
by Dr. Jw Kiik; a Chilian Sea*Eagle {GtranoaHtus again) from 
Bahia, presented by Mr. J. Judge; an Indian Leopard 
(Felts pardus) presented by Mr. G. D. Elphinston© ; two Orang 
Outangs {Simia satyrus) from Borneo, and a Ungko Gibbon 
(, f/ylobaies varkgatus ) from Sumatra, deposited ; two Wanderoo 
Monkeys {Macacus silcnus) from the Malabar Coast; a Brown 
Monkey {Macacus bruttnrus) and two Adjutants [Lcptoptilus 
argafa) from India, two Pheasant-tailed Pigeons [Macropygia 
phasiandla) from N,S. Wales, and two Jambu Fruit Pigeons 
{PHlcnopus Jambu) from the Indian Archipelago, purchased. 


SCIENTIFIC SERIALS 

American Journal of Science and Arts, December 1873.—In a 
paper on the magnetic permeability (that is “conductivity,” 
according to Faraday), and the maximum of magnetism of iron, 
Steel, and nickel, by Mr. Henry Rowland, C.E., the results 
are expressed, and the reasoning is carried out in the language of 
Faraday's lines of magnetic force. The quantity introduced, in 
mathematical theories of induced magnetisation, depending on 
the magnetic properties of the substance, is in these treated’as a 
constant; but it was shown, in twelve cases of iron and two of 
nickel, to vary between wide limits. The author finds that the 
magnetisation of good iron can never exceed 175,000 times the 
unit magnetic field {on the metre, gramme, second, system), 
nor can nickel exceed 63,000 times ; and from these data,, and 
with aid of a formula of Prof. Maxwell's for tension of lines of 
force, it is inferred that the greatest weight which can be sus¬ 
tained by an electro-magnet with an infinite current, is, for iron, 
354 lbs. per square inch of section, and for nickel 46 lbs. The 
results of experiment closely agreed with this.—Prof. Henry 
Draper communicates a note on diffraction-spectrum photo¬ 
graphy, accompanied with a photograph printed by the Albert- 
type process. {See Nature, vol ix» p. 223.)— We note 
several geological papers, one of them, by Prof. Fontaine, de¬ 
scribing a remarkable deposit of bituminous matter, termed 
Grahomite, in Ritchie County, West Virginia, chemically re¬ 
sembling the mineral Alberrite of New Brunswick, but differing 
considerably from this in its geological relations.—The age of the 
Lignitic formation of the Rocky Mountain region is Tar from 
decided, owing to the contrary evidence afforded by fossil plants 
and animals ; a m the editors propose to cite the arguments from 

?*??* tW 1 * 

They give xft this number die conclusions of W. Lesquereux 


from fossil plants. He wafers the Lignitic bods to the Upper and 
Lower Eocene; and he dyes a number of facts showing the dis¬ 
connection of American Eocene flora from that of the Cretaceous, 
indicating truly separate formations,—Mr, Comstock describes 
the geology of Western Wyoming, —Mr. Ytrrill communicates tb* 
results of a recent dredging expedition on the coast of New 
England. It was ascertained that the body of cold bottom 
water approaches so nearly to the Coast of Maine as to manifest 
itself distinctly within twelve or fifteen miles of Cape Elisabeth, 
both by its highly Arctic fauna, and its icy temperature, even In 
summer.—In a letter from Cordoba, dated Sept. 8, 187^, Dr, 
Gould describes a remarkable swarm of locusts then occurring. 


Astronomhche Nachrkhtm , No, I970 { Jan. 14* contains 
the following papers :—On" the determination of longitude by 
star-occultation and the telegraphically determined longitude be¬ 
tween Madras, Singapore, and Batavia, by Dr. Oudemans. The 
author mentions his observations in 1859 as giving a longitude 
for Batavia of 7h. 7m, 12*5 s. f also others in later years giving 
rather a less result. In 1870-71, however, the telegraphic com¬ 
munication with Singapore was used, giving a mean result of 
11 m. (40 $95 s* longitude from that place. The same author gives 
a note on Kaiser's original proof of Foucault’s pendulum re¬ 
searches, The proof is given by Prof, Oudemans, by which the 
plane of mgtion of the pendulum moves in azimuth in 1 sec., 
15". sin <f>. It is too long to give in full here, but appears 
simple and good. Prof, Oudemans has also two other p^wrs 
on position observation made during the eclipse of Dec. 1871 at 
Java, and on the Spheroidal form of the earth, which consist 
chiefly of equations and tables which we have not space to intro¬ 
duce.—Dr, Holetschck gives ephemerides of a number of the 
minor planets. 


Der Naturforscher , December 1873.—This number contains 
note? from trie Bothkamp Observatory. In one of them M, 
Vogel gives observations of the spectra of several fixed stars, 
comparing the results obtained by Huggins and Miller. An¬ 
other treats of periodic changes in the atmosphere of Jupiter, 
The observation that the occurrence of certain coloured stripes 
in Jupiter, and of bright egg-shaped spots in his equato¬ 
rial zone coincided with the maximum epoch of sunspots, appears 
to be confirmed by a number of fresh data collected by the 
writer, Dr. Lohse. A third note describes observations of Venus 
iu 1871-73, by M. Vogel, who thinks it probable that the planet 
is surrounded with an atmosphere in which floats a thick and 
dense layer of condensation products, so that little insight it 
afforded to the planet's surface, and the observation of spots 
helps but little to ascertaining the time of rotation or the position 
of the axis of rotation,—In physics, we have a note oh the 
curious fact which M. Budde has recently studied, viz., that 
chlorine, when acted on by very refrangible rays of light, under¬ 
goes expansion and heating. Some experiments, made by M. 
Him, on the optical properties of flame, tend to show that name 
is not perfectly transparent to light fas Arago and M, Offret 
have affirmed), but that particles in the glowing state are 1 the 
weakening of light in its transmission through flames is due to 
the various refractions it undergoes, and consequent dispersion, 
The author is led to some speculations on the sun's temperature* 
and he puts the case thus: If the glowing parts of the photo¬ 
sphere are intransparent, the temperature must {according to 
mathematical calculation), be nearly six million degrees j if they 
are transparent, it must be considerably less; and the lower, the 
greater the transparency, The problem is one for experimental 
physics, the question being, Are all solid or liquid bodies trans¬ 
parent and diathermaftoua when brought to a very high tempeta- 
ture ? M. Him, we have seen, inclines to reply in the effirtna* 
tive. We find accounts of Prof, Guthrie’s discovery of a new 
relation between beat aftd electricity, and M; HerWrg's ssptt^ 
ments on pulverisation of electrodes in the voltaic arch.—-Che¬ 
mistry U represented by papers on the laws governing waiter of 
crystallisation, and the reduction of carbonic acid by phosphate 
of iron.—The action of camphor on plant life hat lfeeo recently 
studied by U, Vogel at Munich, fa a series of experiments 
which confirm an almost forgotten obeervi ’ 
last century, that camphor has a stimulant effect on j 
gous to that of spirituous liquor* to -Opfatp* to^ ... , 
on the human system, Them tie rieobbtw*^ 

WBnence of CD* on verdant gip*th of 1' 
bn the geogmph&ai distributkm tff t!m Ct^ , 
end* to tc^nology, M^Rkhe4iiiettSieetbej 
certain alloys, 





■:'■*_ SOCIETIES AND ACADEMIES 

London 

. geological Society, Jan. 21. —Prof. V, Martin Duncan, 
F.R.S., vice-president* in the chair.— 1 'The secondary rocks of 
Scotland {second paper). On the ancient volcanoes of the 
Highlajids and their relations to the Mesozoic strata,” by J, W, 
Judd, F.G, & That the rocks forming the great plateaux of the 
Hebrides and the north of Ireland are really the vestiges of 
innumerable lava-streams, is a fact which has long been recog¬ 
nised by geologists. That these lavas were of subaeriai 
and not subaqueous origin U proved by the absence of all 
contemporaneous interbedded sedimentary rocks, by the evi¬ 
dently terrestrial origin of the surfaces on which they lie, and by 
the intercalation among them of old soils, forests, mud-streams, 
river-gravels, lake deposits, and masses of unstratified tuffs and 
ashes. From the analogy of existing volcanic districts, we can 
scarcely d ubt that these great accumulations of igneous products, 
which must originally have covered many thousands of square miles, 
and which still often exhibit a thickness of 2,000 ft., were ejected 
from great volcanic mountains ; and a careful study of the dis¬ 
trict folly confirms this conclusion, enabling us, indeed, to deter¬ 
mine the sites of these old volcanoes, to estimate their dimen¬ 
sions, to investigate their internal structure, and to trace the his¬ 
tory of their formation. The following is Mr. Judd’s conclusion 
on the subject of his paper -— It appears that during the Newer 
Baf&ozoic and the Tertiary periods, the north-western parts of 
the British archipelago were the scene of displays of volcanic ac¬ 
tivity upon the grandest scale. During either of these, the 
eruption of felspathic lavas, &c., preceded, as a whole, that of 
the basaltic ; and in both the volcanic action was brought to a 
close by the formation of "puys.” The range of Newer-I’akeo- 
zoic volcanoes arose along a line striking N.E. and S.W.; that 
of the Tertiary volcanoes along one striking from N. to S. ; and 
each appears to have been connected with a great system of sub¬ 
terranean disturbance. It is an interesting ctreumstance that the 
epochs of maximum volcanic activity, the Old Red sandstone 
and the Miocene, appear to have been coincident with those 
which, as shown by Prof, Ramsay, were characterised by the 
greatest extent of continental land in the area. The Secondary 
Strata were deposited in the interval between the two epochs of 
volcanic activity, and the features which they present have been 
hugely influenced by this circumstance. Apart from this con 
^deration, however, the volcanic rocks of the Highlands are 'of 
the highest interest to the geologist, both from their enabling 
him to decipher to so great an extent the "geological records ” 
of the district, and from the light which they throw upon some 
of the obscurest problems of physical geology.—Remarks on 
fossils from Oberburg, Styria, by A, W. Waters, F.G.S. The 
author noticed the limited occurrence of Eocene deposits in 
Styria, and referred briefly to the researches of Prof. Reuss and 
Prof. Star upon them, He then indicated certatn species of 
fossils which he had detected in these beds, adding about nine 
species to Star’s list, 

Anthropological Institute, Jan. 27.—Prof, Busk, P\R.S., 
president, in the chair. —Anivemry Meeting.—-Before pro¬ 
ceeding to read his address, the president referred to the 
financial condition of the Institute, which, although it showed 
that the receipts were adequate for the necessary expenditure on 
the present economical principles of management, would not 
admit either of paying off any more of the debt or of increasing 
the scope and uscnilnc&s of the Institute. Until the unfortunate 
and* utterly indefensible secession of members early in 1873, 
on a purely personal question* the Institute! since its formation* 
had paidoff the combined debts of the two old societies at the 
rate of top/, a year. He appealed to the loyalty of the members 
now forming the Institute to make a united effort finally to ex¬ 
tinguish the debt of 800/. A year’s income would do it, and it 
eras suggested that if each member contributed one year’s sub¬ 
scription* that great result would be attained and the Institute 
wemjd certainly before long occupy a high position amongst the 
kcfoniffic bodies of the kingdom. As m encouragement to the 
bodyof members and as an earnest of the sincerity and vigour 
of hU co UmgmM in management, the president had much plea- 
unoundng that nearly ajo/. had been promised by 

g present at a council-meeting held that day, provided 
f 500/. be contributed by other members of the lnsti- 
e presided* then delivered the annual address, in which 
the work done during i ?73 English and foreign 


anthropologists. Amongst a large number of topics he adverted 
at considerable length to the important contributions to cranio¬ 
metry, by Dr. H. von Jhering and Dr, Paul Broca, criticising 
the respective methods employed by those distinguished anthro¬ 
pologists ; and Concluded that part of his address with the ob¬ 
servation that the study of craniology is almost futile when ap¬ 
plied to highly civilised, and consequently much mixed peoples, 
and that its results are the more certain in proportion to the 
purity of race. That purity at the present time was rapidly dis¬ 
appearing, and with it the surest data for the determination of 
the problems involved in the antiquity and physical origin of 
man The following was the list of officers and council elected 
to serve for 1874 President—Prof Geo. Busk, F.R.S. Vice- 
presidents—John Evans, F.R.S. ; Col. A, Lane Fox, F.S. A. ; 
A. W. Franks, M.A. ; Francis Galton, F.R.S. ; Prof. Huxley, 
F.R S. ; Sir John Lubbock, Bart., F.R.S. Director—E. W. 
Brabrook, F.S. A.—Treasurer—Rev. Dunbar I. Heath, M.A. 
Council—»Dr. John Beddoe, F.R.S. ; W. Blackmore; H. G. 
Bohn, F.R.G.S. ; pr. A. Campbell; Hyde Clarke; Dr. J. 
Barnard Davis, F.R.S.; W. Boyd Dawkins, F.R.S. ; Robert 
Dunn, F.R.C.S,; David Forbes, F.R.S. ; Sir Duncan Gibb, 
Barf, M.D. j George Harris, F.S.A. ; J. Park Harrison. M.A. 
J. F. McLennan; C* R. Markham, C.B. F.R.S.; Frederic 
Ouvry, F.S. A. ; F. G. H. Price, F.R.G.S.; J. E. Price, 
F.S.A. ; F. W. Rudler, F.G.S. 5 C. R. Des Ruffiires, F.R.S.L,; 
E. Burnet Tylor, F.R.S. 

Edinburgh 

Royal Physical Society, Jan 28. —Mr. Scot Skirving, pre¬ 
sident, in the chair.—The following communications were read : 
Note on the Crushed Boulders from the Old Red Conglo¬ 
merate in Kincardineshire, by James C. Howden, M.D., 
—On Crushed Boulders from Arbroath, and other lo¬ 
calities, by Mr. Charles W. Peach.—Report of the Dredging 
Committee for 1873, by James Middleton, M.B., convener. 
The meeting of the committee had been held conjointly with 
the Naturalists’ Field Club. In all about 133 species of animals 
had been obtained, including two new to the Firth of Forth.— 
Note on the Suspension of Clay in Water, by Mr. William 
Durham. This research was undertaken in continuance of those 
recorded in the papers on the same subject read at the last 
meeting. As the general result of Mr. Durham’s elaborate and 
careful series of experiments, it was found that clay held in 
suspension by water sinks more quickly if the water is slightly 
acidulated, and more slowly if a slight amount of an alkali is 
added, but that the conditions are reversed if a large amount of 
either substance is mixed with the water. 

Manchester 

Geological Society, Jan. 27.—Mr. J, Dickenson Hill in 
the chair.—Mr, J. Aitken exhibited some new fossil fishes from 
the millstone grit, Yorkshire, and read a paper descriptive of 
the bed whence they were obtained. He said that evidences of 
fossils had been brought to the surface during the excavations 
connected with the scheme for taking water from Widdop col¬ 
liery to the borough of Halifax by a tunnel cut through Wads¬ 
worth Moor, about two miles north of Hebdenbridge. After an 
examination, by no means exhaustive, there had been discovered 
seven specimens of Goniatites % three of Nautili two of Orthocera- 
tries, two of Airieula pecten, two of Posedonia, one of Gastropod, 
one of Mil a mia y fish remains, dec. The discovery of the most 
remarkable character was a new species of AcroUpis presenting 
peculiar characteristics. The situation in which these remains 
occurred was near but somewhat above the middle of the shells 
which usually divided the third floors from the fourth or under¬ 
most grit, 

GiiTTINGEN 

Royal Academy of Sciences, Nov. 1, t873.-~M. Schering 
communicated a paper on the Hamilton-Jacobi theory for forces 
whose measurement depends on the morion of bodies.—MM. 
Wagner, Philippi, and Tollens described some researches on the 
Ally! group, made with the view of establishing the constitution 
of allyl alcohol, and of some of lie compounds* especially acrylic 
add. They find new evidence, in opposition to WfsHcemu, that 
acrylic add* as well as acetic add, propionic arid, and all other 
organic adds, contains the group CO fi H, and may therefore be 
classed with them.-—MM. von Grote and Tolfons described an 
add obtained from cane sugar by means of dilute sulphuric acid; 
and M. ToUens gave the first resdti of an investigation aa to 
comfifaatton* «T starch with Alkali „ , 








Nov, m- Prof. Luroth re«d a paper on redeeming by pro* 
jectfons; and Prof. Hattendorff made tome observations on 
Sturm’s theorem. 

Dec. 3.— M. Enneper communicated a paper on the general 
theory of surfaces. 

Dec. io,—‘The Society celebrated its 121st anniversary. The 
prizes for competition in the next three years were announced. 
In the physical section the Society invites experiments on the 
artificial production of some crystallised minerals, as stephauite, 
pyrargyrite, grey copper ore, galena, fluor spar; in order to 
solution of the question how crystallised sulphur and fluor* 
compounds have arisen in the natural state. In the mat he* 
matical section, the Society desires an investigation of current* 
work, i.e. the work done by the electro-motive forces in their 
action on the current electricity, especially in its relation to the 
heat produced from the current, and the vis viva produced from 
it immediately in the current electricty, or mediately, in other 
movable particles in the conductor, Papers on these subject! 
must be sent before Sept. 1875, in the former case* and Sept. 
1876; in the latter. The prizes offered are fifty ducats each.— 
Prof. Ewald communicated an interesting paper on the so-called 
rhetorical ornaments of Oriental speech (a subject suggested, 
apparently, by the late visit of the u king of kings)."—M. Riecke 
presented a note on the function of leal-teeth, and the morpho¬ 
logical value of some leaf-nectaries. In the bud, the teeth 
often prevent the hermetical closure of the two folded halves of 
the leaf; which is perhaps important, that the bud may not 
suffer from the *ant of gas. A more evident function consists 
in the separation of rcMii or mucilage. J'rurtus avium is taken as 
a good example ; and two other types of structure are also 
described. The teeth oflcaves of Prunus avium are closely 
adlied, morphologically, to numerous nectar-secreting organs in 
these and other kinds of leal 

Dec. 17.--M, Bjerknes read a paper giving a generalisation of 
the problem of motions produced in a still inelastic fluid by the 
motion ol an ellipsoids— M. Wohler presented a list of the meteo¬ 
rites in the University collection at Gottingen. 


Vienna 


Imperial Academyof Sciences, Dec. 4, tfys.—Vrof, Mach 
stated that he had made experiments, during the summer, on the 
time required for rotation of the plane of polarisation by a cur¬ 
rent—a flint glass disc being rotated l>etween the magnetic poles; 
but similar experiments by Vfflari had been described in Pogg, 
Ann* (No. 7, 1873), and the results were almost identical. 
Villari used a double plate : and Prof. Mach points out another 
very simple method for such researches, viz., the spectral obser¬ 
vation of a sounding glass rod placed between the magnetic 
poles.—A paper by Dr. Dvorak described some experiments 
on the velocity of sound in gas-mixtures. If, a mixture is made 
of two different gases, with densities </and d* respectively, and 
both with an expansive force I, the velocity of sound V in the 

mixture = \J The author’s results show close agree¬ 
ment with the theory. Thus for mixtures of carbonic acid and 
hydrogen, air and hydrogen, ordinary gas and CO*, respectively, 
the observed and calculated numbers for the half wave-length of 
a given tone were these : 71-5, 71*0; 88, 890 ; 64, 63*3. The 
author remarks that for a simple gas, as well as for a mixture of 
gases, the gas theory implies notone velocity, but a graduated series 
of velocities, of sound ; and perhaps the prolongation in sound 
of a cannon shot heard at a distance may be thus explained, — 
Dr. Exner communicated a determination of the temperature at 
which water has a maximum of density. He improved on 
Rumford's method by using thermo-elements instead of a mer¬ 
cury thermometer. The value obtained was 3 945*. 


Paris 

Academy of Science*, Jan. 26.—M, Bertrand in the chair. 
—The following papers were read : On the various reactions of 
the compounds of oxygen and nitrogen, by M. Berthelot.—On 
rite production of yeast in a mineral solution containing sugar, 
byM Pasteur. The author described the growth of yeast in 
a solution of inorganic substances such as enter into the compo¬ 
sition of its ash added to a solution of sugar, M. Trecul repfcd 
at some length to certain of M. Pasteur’s remarks.—On the 
lique&nrion and solidification of acetylene by the silent electric 
d&dhnrn *r MM. P. and A. ThS^dL The author fcundlat 
this gas condenaed at the rate of four dr fiyd cubic centimeties a 


minute into a solid homy body tenmerie with acetylene; by 
varying the conditions of ..enjperiment a liquid Isomer ym 
also obtained.—Experimental researches on NewtoriV rings, 
by M, P. Desafos.—Direct demonstration of the — 


Ledieu. 
papers 
Poncelet s 


- o for every closed and reversible cycle, by M. 

This paper formed a sequel to the author's cither 
on thermo-dynamics, lately published. —Note on 

teaching of applied mechanics, by General Morin.* 


A note from Prof. Notdehsktbld was read ; he has detected iron, 
nickel and cobalt in the carbonaceous dust found in 1876 on the 
Greenland snow: traces of phosphorus were also found. 
structions for M. Do&met-Ademson’s travel in Tunis, by M. 
Cosaon. The instructions are issued to M. Adanson, who is 
about to undertake a botanical exploration of Tunis,*—On 
magnetism, by M. J. M. Gaugain.—New researches on the 
rejoining end to end of the fibres of sensory with the fibres of 
motor'nerves, by M. A. Vulpian.—-Organogenesis com¬ 
pared with androgenenis in its relation to natural affini¬ 
ties, by Ad. Chatm. This portion of the author's paper 
deals with the poiygonoid and cactoid plant*.—Researches 
on the silicified plants of Autun ; study of the genus Mydppttris, 
by M, B, Renault.—On the presence of a considerable proportion 
of potassic nitrate in two varieties of Amaranthus, by M. A. 
Boutin. The author found that A. airopurpurtus contained 2*7 
and A. ruher 16*0 per cent, of the weight of the dried plant; he 
suggested a possible future cultivation of the plant on this ac¬ 
count.—On the theory of the flight of birds, by MM. H. and L. 
Planavergne.—On a statistical chart showing the distribution ot 
the population of Paris, by M. Vauthier.—On the geometrical 
properties of rational fractions, by M. F, Lucas.—On the deter¬ 
mination of the pluckerian numbers of envelopes, by M. H. G. 
Zeutheru—On the theory ol numerical equations, by M, Laguerre. 
—On the breaking of magnetised needles, by M, Booty. The 
author found that if the steel was very brittle and broke like 
glass the two portions are magnets of the same magnetic 
moment, but not so if the steel has to be bent backwards and 
forwards before it breaks.—On certain peculiarities In the 
efflorescence of the two hydrates of iodic sulphate, by M. D. 
Gernez.—Researches on the reaction of argentic chloride on 
phosphoric di-iodide, by M. Arm, Gautier.—On the isomerism of 
terebenthene and terebdne, from a physical point of view, by 
M. J. Ribau.—On the alterations of the Soft matter (of the 
brain) accompanying the tearing and cutting back of the sciatic 
nerve in the rabbit, by M, G. Hayem.—On the pluvial rPgims of 
the torrid zones in the Indian and Pacific Ocean basins, by M. 
V. Raulin.—Note on Professor Tyndall’s experiments on the 
acoustic transparency of air, by M. W. d© Fonviole.—Ou the 
production of crystals of calcic oxalate and ammonic-magnesic 
phosphate, by M. E. Monier. During the meeting, the Aca¬ 
demy elected M. P. Gervais os successor to the late St Coste, of 
the section of Anatomy and Zoology. 
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A MINISTER FOR SCIENCE 

E are glad to see that 'the Times has at last opened 
its pages to the question of the propriety of ap¬ 
pointing a responsible Minister, whose duty it shall be to 
look after the interests of Science and of scientific re¬ 
search and education, and take charge of the scientific 
institutions of the country—institutions whose efficiency 
i$ at present sadly crippled from the want of a single re¬ 
sponsible head. The whole question could not be better 
stated than in Colonel Strange’s letter which appeared in 
the Times of the 6th inst,, and which we consider so ad¬ 
mirably to the point, that we gladly reproduce it here. 
We hope the letter will lead to further discussion, and 
that whatever Government may hold the reins in the 
forthcoming Parliament, the important question now 
raised may meet with serious attention. Colonel Strange’s 
communication runs as follows : — 

44 No subject affecting the material interests of England 
is more important at the present day than that discussed 
at Manchester by Lord Derby, and by yourself in your 
leader of the 12th ult. 

“ 4 Scientific industry’ is one of those clever phrases cal¬ 
culated to catch the eye and ear by its novelty, while it 
expresses what is already well known by other antiquated 
names. Lord Derby defines it and explains its meaning 
in a variety of ways ; but throughout his whole speech he 
is talking, while never naming it, of nothing more nor less 
than scientific research. The utilisation of redundant 
natural forces and of waste substances, on which he in¬ 
sists as a primary object of the new movement, is to be 
brought about by patient, continuous, systematic research, 
and by nothing else, I own I prefer the old words to the 
new, but if by using new words old wants come to be 
recognised and supplied, I shall not complain. 

44 I, and many who think with me, maintain that scien¬ 
tific research must be made a national business ; that the 
point at which Science, in most of its leading branches, 
has now arrived and the problems presented for solution 
are such as to need for their adequate treatment, perma¬ 
nent well-equipped establishments with competent staffs 
worked continuously and systematically. Lord Derby 
truly describes it as a case in which what is Everybody’s 
business is nobody’s business. 1 We must make it some¬ 
body’s business. We must make it the State’s business. 
We have tried individual enterprise, which so many hold 
to be all-sufficient. There is more individual enterprise 
in England than in any country in the world, and yet we 
are being rapidly outstripped by nations who, though 
fltiey encourage private exertion, are wise enough not to 
rely on it, but to establish a system free from the caprice, 
the incompleteness, the liability to interruption and ces- 
. sation incident to all individual labour in whatever field. 
If asked to describe the system we propose to establish, 
our reply is in one word , t completeness.’ A steam-engine 
'it a system, composed of many parts, each and all essen¬ 
tial to its useful action. Furnace, boiler, cylinder, pistons, 
coimecring rods, beam, and fly-wheel—all Controlled by 
\','M sguyiaw.' Tested by the condition ‘completeness, 

! ■ Lord Derby's new society ? What is any private 

A ^ere cosmecting rod—a most useflil link in 
H Voa* t*.r-Ko 


the system, hot to be dispensed with, but still, a mere 
link. Where arc the other parts? Is there a trace of 
them in England ? 

u The first essential to any system is a head. No 
domestic household, no manufactory, no ship, no army 
or navy, no public or private establishment of any kind, 
and these are all 4 systems/ can hold its own for a day 
without a head. But at the present hour there is no head 
to the science of England. The proposed remedy for 
this deficiency will have been anticipated as obviously a 
Minister of State, who shall be responsible to the nation 
through Parliament for everything connected with the 
scientific business of the country. For want of this head 
what have wc done ? The various scientific institutions 
at present maintained by the State are distributed ac¬ 
cording to the following Hst, which was correct some time 
since, but may have undergone recent changes :—1, Royal 
. Observatory, Greenwich, under the Admiralty ; 2, Royal 
Observatory, Edinburgh, under the Office of Works ; 3, 
Royal Observatory, Cape of Good Hope, under the Colo¬ 
nial Office ; 4,5,6, the Observatories at Madras, Calcutta, 
and Bombay, under the India Office ; 7, Ordnance Sur¬ 
vey of Great Britain, under the Office of Works ; 8, the 
Great Trigonometrical Survey of India, under the India 
Office ; 9, Exchequer Standards Office, under the Board 
of Trade ; 10, the Royal School of Mines, under the 
Privy Council : 1 r, British Museum, under 50 irrespon¬ 
sible trustees ; 12, Meteorological Office, governed by 
an unpaid, and therefore irresponsible, Committee of the 
Royal Society, under the Board of Trade ; 13, the Royal 
Botanic Gardens of Kew, Edinburgh, and Dublin, under 
the Board of Works; 14, the Geological Survey, under 
the Privy Council. My list is perhaps not quite com¬ 
plete, but as it stands it shows that we place our scientific 
institutions under no less than seven different Depart¬ 
ments of State, all of which have other matters besides 
science to attend to. Can anyone pretend there is any 
trace of a system here ? Is it not a grotesque caricature 
of State administration ? 

44 Granted that there must be a Minister for Science— 
and I am happy to say that those .who have given most 
attention to the question now admit that there must— 
then the whole of the institutions I have named, besides 
some others now in existence, and many others that must 
before long be founded, would be placed under him. 
This would secure the great object of harmony and 
unity of parts, of provision for modification and exten¬ 
sion, and of definite responsibility to the nation through 
Parliament, none of which objects are obtainable or seem 
even dreamt of at present. 

“ Whether such a Ministry should be created as addi¬ 
tional to what we at present possess, or whether some 
existing Minister should be charged with Science; 
whether the Science Minister should not also take Edu¬ 
cation, Art, and Music under his care; whether he should 
not have permanent unparliamentary advisers, and if so 
on what scale and how constituted, besides many other 
points, are aU extremely important questions, admitting 
of a great variety of answers; but compared with the 
fundamental necessity for a Minister at the head of a 
Department controlling the whole public scientific 
activity of the kingdom, they are matters of subordinate 
detail. 

I Q 






4< The Royal Commission on Science, presided over by 
the Duke of Devonshire, has, for nearly three years, been 
most assiduously engaged in collecting a body of inform** 
tion of infinite value, and they will no doubt forward 
many important recommendations on the evidence they 
have taken ; but for my part, as one deeply interested in 
their proceedings, to which I have contributed largely as 
a witness, I do not hesitate to say that if they only 
succeed in obtaining the creation of a Science Minister, 
that re c ult alone will amply repay the country for the 
cost of their investigations. 

u Let this be done, and we should cease to witness the 
farce of consulting the Chancellor of the Exchequer about 
observing eclipses of the sun, the Prime Minister about 
scientific Arctic expeditions, and the Treasury about 
tidal reductions. We should perhaps, too, then perceive 
that overworked Law Officers are not the best managers 
of a great, or what should be a great, technical Museum, 
and that fifty irresponsible gentlemen, however eminent 
individually, ought not to be entrusted with the grandest 
collection of An and Natural History in the world. Nor 
would a wise statesman like Lord Derby fail to perceive, 
with all science concentrated under one view for his in¬ 
spection, that a private local Society will prove no match 
for the complete and powerful State systems of Germany, 
France, and other Continental nations.” 


PINK AND WEBSTER'S “ANALYTICAL 
CHEMISTRY » 

A Course of Analytical Chemistry {Qualitative and Quan¬ 
titative ). By William W. Pink and G. E, Webster. 
(London : Lockwood & Co., 1874.) 

T HIS work forms a volume of Weale’s Rudimentary 
Series, and is advertised “ as specially adapted for 
the use of those students who intend competing in the 
Advanced or Honours Stage Examinations (Inorganic 
Chemistry) of the Science and Art Department, also for 
preparing those intended to sit for the higher class exa¬ 
minations at Colleges, Public Schools” &c. The success 
which several well-known serial publications of a simi¬ 
larly special nature have deservedly had, appears to have 
stimulated the publishers of Weale’s Series to embark in 
this enterprise. As the excellence of most of their 
former publications will be generally admitted, we 
can only regret that a literary (?) production displaying 
such deplorable ignorance should ever have found a 
place in their series. It has rarely been our duty to pass 
judgment on a more carelessly got-up book. Had it not 
been advertised as specially adapted for the use of the 
Science Classes under the Science and Art Department, 
we might have put it aside with a hearty laugh over the 
many absurd blunders it contains. Since a practice has, 
however, sprung up of late to cater for the wants of 
Science Classes, by printing books (sometimes obtained 
on commission) privately, and advertising them by 
means of post-cards, at so many postage stamps a copy, 
whereby these books manage to escape the eye of the re¬ 
viewer, and as we fear that much mischief is being done by 
certain cheap cram-books, strung together with a view to 
save the teacher as much trouble as possible, our readers 
WiH perhaps bear with us if we examine the book before 
us somewhat closely. If rumour speaks true, some 
teachers manage to teach chemistry — even analytical 




chemistry—without ever touching a test-mbe orperform- 
mg the simplest experiments, Questions from previous 
examinations are eagerly collected and “ worked * in the 
belief that the examiner is sure to give, if not the same 
questions, at least others of a similar, nature. We need 
not fear giving offence to those earnest and hard-working 
men, engaged, often on a mere pittance and under most 
adverse and discouraging circumstances, in imparting a 
sound knowledge of chemistry in places which would not 
otherwise be reached by any educational efforts, if we 
conclude from the course of analytical chemistry before us, 
that some teachers (Mr. Webster styles himself Lecturer 
on Metallurgy and the Applied Sciences, Nottingham) are 
deplorably ignorant of the science they profess to teach. 

Beginning on p. 4, we are told that “ the term atom is 
sometimes applied to a compound as well as simple 
radicals, such as ammonia, h> droxyl, &c.”: that “ for 
fixed solids which do not vaporise, the atomic weights 
are referred to the element lithium, the atomic weight 
being determined by the amount of heat which any 
body contains, when it is at the same temperature 
as lithium, both being the same weight, lithium 
being considered as seven.” On p. 7, “ difference 
of attraction is called the bond affinity, that is, it is 
assumed that the different atoms possess power, lines of 
force, or points of attraction , called by Dr. Frankland 
bonds? On p, 12, we are informed, that f * there are four 
different forms of notation, or formulae in present use, two 
of which are graphical , viz. the glypttc and graphic for¬ 
mulas. The other two, viz. the empirical and the consti¬ 
tutional or rational, are the symbolic representations.” 
We give it upon the authority of our joint authors, that 
a Dr. Crum Brown was the first to introduce this form 0/ 
formulas, and that it has now been adopted by Dr, Frank¬ 
land, and generally throughout the kingdom.” And on 
p. 14, we are told, that “students who do not already 
understand the constitutional formulae are strongly ad¬ 
vised to obtain a complete knowledge of them, not only 
as an addition to their knowledge, but because the other 
is now not recognised by many colleges, or allowed in 
many examinations.” For fear our authors* inadvertence 
should lead to further mischief, we may at once state 
that, to our knowledge, such is not the case, and that 
the authors are as much in the dark about what is recog¬ 
nised by many colleges or “ allowed in many examina¬ 
tions n as they are about chemical analysis. 

We can only pick out some of the choicest specimens from 
the authors’ analytical bouquet. Beginning on p. 26, we 
are told that “deflagration is the arrangement of the crys¬ 
tals of a substance, and is, in ordinary terms, the crack¬ 
ling of a body when exposed to heat; ” on p. afy that 
“hardly any amount of reading or lecture-hearing can 
produce a practical analyst, as only practice can make 
perfect, and therefore the student is strongly xeCommend^d 
to make the experiments himself*” ; We for 
agree with the theory, but strongly object to the 
tice” of our joint authors. The information; on p* 30, 
that *' melted lead cannot be poured even in pi* 
tinum crucible without spoiling k, and that a drop erf lead, 
tin, or bismuth, falling upem a red-hot platinum vessel 
invariably makes a bole in it,” we own 
sad experience gained by the metallurgical partner i®*he * 








sorely feel thankful for the hint Great com- 
ffcgkm of ideas seems to prevail, however, on the subject 
of platinum, for we are told on p. 31 that " platinum 
combines easily with silica and carbon, so that the contact 
of platinum crucibles with charcoal at a very high tempe¬ 
rature must be avoided,” together with several other 
absurd precautions which we will not quote* On p. 33, 
there figures an apparatus for rapid filtration in an atmo¬ 
sphere of steam, which we have seen before in Normandy’s 
Introduction to his translation of Rose, and which we 
should have thought had been superseded long ago by 
more perfect methods of filtration. 

As specimens of analytical knowledge (?) we quote 
p. 57, “ hydrochloric acid gives a precipitate on dilution 
with water (distilled) if BaCl a or S 0 2 Ho 2 be present;” 
p, 38,“dilute sulphuric acid contains more lead, and lead 
is scarcely soluble in concentrated acid ;” p. 42, “A 
solution of baric chloride must be neutral to test-paper^ 
after precipitation by sulphuric acid ; ” p. 43, “ sodic 
carbonate must completely volatilise ; ” p. 46, “ hydro- 
fluosilcic acid can be obtained from the chemists in india- 
rubber bottles.” 

The analytical tables on pp, 57 to 73 are equally deficient 
and faulty. We are told to test for ammonia, after 
having ignited on platinum foil; “ a watch-glass becomes 
corroded on the addition of baric chloride to a neutral 
solution of salts/’ “ hydrobromic acid turns starch-paper 
blue,” “sodic hydrate,” on p, 94,“precipitates light-coloured 
ferric hydrate which turns dirty-green.” Upon heating 
chlorates, p. 115, “ a very violent deflagration ensues.” The 
authors appear never even to have prepared oxygen gas. 

The quantitative knowledge displayed by the authors 
is quite on a par with the choice bits of qualitative 
chemical information so liberally and innocently volun¬ 
teered by them. We will not tire our readers, how¬ 
ever, by any further quotations, but cannot refrain from 
firing a parting shot or two by quoting from p. 120, where 
we are told that “ Chlorine is prepared by the mixing of salt, 
hydrochloric acid and manganic oxide ; this last, Mn 0 2 , 
has no chemical reaction iti the last equationand from 
p. 136, on which we are told that “in order to keep the edges 
of the balance free from rust, it is a very good practice to 
place inside the case a beaker, half-filled with sulphuric 
acid or baric chloride.” Adialyser is described on p, 17 r 
as “ an apparatus having sides and top of gutta-percha, 
and bottom of parchment, and is used for the separation 
of urea and other crystallisable salts from urine.” 

Need we do more than recommend the authors to act 
upon their own advice (p. 2), and “to speedily endeavour 
to obtain a complete knowledge of the composition of 
bodies, and make themselves conversant with the formulae 
&c.” of which they exhibit so deplorable an ignorance, 
before they again venture upon enlightening the public 
OB the subject of chemistry. 


; : THE RACES OF MANKIND 

The Roces cf Mankind; being a Popular Description of 
thetharaeferistia^ Manners y and Customs of the Ptin - 
Varieties qf the Human Family. By Robert 
: : M.Ah FhuO., (Cassell, Petttr, and Galpin). 

rfpid growth of interest in Anthropology is proved 
' Otoe after another, of popular 
: Mr, & Wood?* “ Natural History of 



Matt” in 1868-70, an English translation of M. Louis 
Figuieria “ Human Race” in 1872, and just how (though 
without the date it ought to have on the title-page) this 
first volume of a work on “ The Races of Mankind.” 
Of these, the productive M. Figuier*s book is too worth¬ 
less to say much of, and the comparison lies between the 
first and last. Both are valuable, and the ground they 
cover is so far different, that they may be usefuily placed 
side by side in the ethnologist’s library. It will be re¬ 
membered that Mr. Wood’s account of Africa occupied 
the first of his two volumes, so that his account of the 
races of Asia, America, Polynesia, &c., had to be dispro¬ 
portionately condensed into the second. Dr. Brown, we 
trust, will be able to keep his scale more uniform. His 
first volume treats entirely of American races, and he 
speaks with personal knowledge of the Esquimaux and 
North-west tribes, compiling as to other tribes with dis¬ 
cretion, and generally from not too hackneyed authorities. 
Such of Dr. Brown’s illustrations as are taken from pho¬ 
tographs and real drawings are good, and preferable 
to the too picturesque and imaginative cuts of Mr. 
Wood’s artists. But Dr. Brown inserts some drawings 
which he had better for truth and good taste have left 
out. Thus, the Indian scalping his victim at page 68, 
though no doubt more like the reality than the engraving 
in vol. ii. of “ Schoolcraft,” from which it is a kind ot 
rationalised copy, is a piece of sensational make-up ; 
while on the next page a scene of Indians torturing a cap 
live by a slow fire on his stomach, is still more objection¬ 
able, At page 284 is a representation of Conibos shoot¬ 
ing turtle ; this is evidently a fancy picture, and arrows 
shot at such an angle would glance off the animal’s 
carapace; the arrows should have been shown of 
heavier make, and so sent up as to fall almost perpen¬ 
dicularly. 

As only the first part of Dr. Brown’s work is yet out, it 
may perhaps be a service to make some suggestions. 
Native words are sometimes wrongly printed, which gives 
an air of carelessness to the descriptions they form part 
of. Thus “ inniut” instead of “innuit” (p. 5); “ Manco 
Capas ” and “ Manift Dello” (p. 119), which appear to be 
intended for the usual forms, “ Manco Capac ” and 
“ Mama Gello ” (Mr. C. R. Markham would say that 
“ Ccapac ” and “ Ocllo ” arc the really proper forms). At 
page 274, the account of the “couvade,” the custom of 
the husband being put to bed or otherwise treated with 
reference to his wife’s bearing a child, is compiled very 
inaccurately. Lastly, though references are generally 
given where long abstracts have been made from books 
of travel, Dr. Brown seems somewhat apt to make state¬ 
ments and use arguments without due mention of the 
sources whence he derived them. One consequence is, 
that he makes himself personally responsible for any 
blunder in the matter he thus appropriates. Thus, at 
page 147 a passage is inserted of which the following is 
part In the Ladrone Islands, the Spaniards found the 
natives unacquainted with fire ; and when Magellan set 
fire to the huts of the Marian islanders, they looked upon 
the flame as a living creature which fed upon wood.” 
Unless my memory deceives me, this passage is copied 
out of Buchner’s “ Man in the Past, Present, and Future,” 
and has been already commented on in Nature, not 
only as embodying statements which have been disproved, 




but a$ showing * certain geographical weakness in the 
writer, who did not know that the Ladrone and the 
Marian Islands are the same. E. B. T. 


OUR BOOK SHELF 

Typhoid Fever : its Nature, Mode of Spreading and 

Prevention . By William Budd, M.D., F.R.S, Pp. 193. 

Three plain and one coloured lithograph, (Longmans, 
i873*> 

This handsome volume is a thesis on the question of 
how typhoid or enteric fever is propagated. Dr. Budd 
adopts what is known as the contagion theory, and be¬ 
lieves that every case of the disease is the result of direct 
poison, conveyed either by the air or more frequently in 
water, from the intestine of one patient to that of another. 
This theory is generally disbelieved by the best medical 
authorities in London and Paris ; but, as Dr, Budd points 
out, it is not in large towns that the transmission of 
disease can best be traced. He describes with minute 
exactness as to time, place, and other important condi¬ 
tions, outbreaks of this terrible disease in secluded country 
villages, in schools, and other isolated institutions, where 
he was able to trace the steps of the epidemic from house 
to house or from room to room. We believe that a candid 
perusal of these cases will bring the conviction that the 
theory of contagion is fairly proved. Many of them are 
at all events almost decisive against the theory that this 
enteric fever is (i pythogemc,” *>. is the result of a poison 
which may be produced by any decomposing sewage 
under favourable circumstances, without previous conta¬ 
mination from a diseased person. The practical import¬ 
ance of the question is, that if enteric fever only spreads 
as Dr. Budd and other contagionists maintain, it is pos¬ 
sible, and therefore of the utmost importance, to check 
its propagation. A great part of the book is devoted to 
this point, and the mode of destroying diseased products 
is carefully detailed. 

One obvious objection to the contagion theory is that 
it Only accounts for the spread, and not for the origin, of 
the fever. But, as Dr. Budd argues, the same applies to 
small-pox and every other undoubtedly contagious disease. 
However the first case came about, no one supposes that 
fresh ones now arise spontaneously, any more than 
naturalists who believe that worms and buttercups once 
came into being for the first time, expect to find a worm 
appear in a drop of water without an egg, or a buttercup 
in a meadow without a seed. 

The comparison of typhoid disease to the eruption of 
small-pox, which is revived by Dr. Budd, has been long 
and deservedly abandoned: indeed the strictly pathological 
part of this book is the least satisfactory. Notwith¬ 
standing a somewhat “ drawing-room n appearance, it is 
no doubt intended for pathologists and physicians to 
study 5 and for them wc cannot see the advantage of the 
four illustrations, one of which forms an elaborately 
coloured frontispiece; they show nothing but what has 
often been figured before, and is now universally familiar. 
The style also is now and then too ambitious, suggesting 
rivalry with the wretched newspaper writing quoted on 
p. no as “livelyand facile.*’ On the whole, however, the 
book is as solid as it is earnest, and may be compared 
without detriment with Dr. Macnamara's well-known work 
defending an almost identical theory and practice with 
regard to the propagation and prfvention of Asiatic 
cholera. 

The facts and arguments contained in it will no doubt 
be duly weighed by the medical profession, and the public 
will benefit by the result. » p, S. 

Inorganic Chemistry, Elementary, By Raphael Meldola. 

Jr*C.S. (London : Thomas Murby, 1873,) 

The present little volume constitutes one of a series pro* 
duceaby the same publishers as “Science and Art De- 


a ment Text-books/* We must congratulate Mt. Me 4 * 
on having produced in a small compass a 1 thoroughly 
good and sound introduction to die science of chemistry, 
and it is all the more welcome in these days of “ Science 
Scries,” when so many badly done “ Text-books " are 
being produced. The information Is well and clearly 
stated, and is sufficiently free from technicalities to be 
easily understood by the beginner. The book is plainly 
and well printed, but we cannot congratulate the pub¬ 
lishers on the execution of the few and simple woodcuts, 
every one of which has been spoiled in the cutting. 
We nope that in a future edition the work will receive 
better treatment, as a well-done woodcut is a great aid to 
the beginner in understanding his authors descriptions of 
various experiments. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents , No notice is taken of anonymous 
communications. ] 

The Photographic Society 

Thb sweeping condemnation of the Photographic Society 
conveyed in an article in Nature, vol. ix. p. 263, can only have 
been written under a want of knowledge or misrepresentation ot 
facts. I will not say one word about any dissension which may 
exist in the Society, but as the statements you have published 
are calculated to injure the Society very materially, 1 will ask 
you, in common justice, to make public the transactions of the 
Society for the past year, so that the readers of Nature may 
judge lor themselves whether in a body which does not profess 
to be a purely scientific one, science is altogether ignored, 
whether “no man of eminent scientific capacity takes part/' and 
whether the society is altogether beneath contempt as at present 
conducted. This I ask you to do not only in justice to the 
society, but to the gentlemen whose names are mentioned below. 

1873. January meeting. “The Photographic Operations at 
the Royal Observatory in connection with Magnetical and other 
records/' by Tames Glaisher, F.R.S.; “Instantaneous Micro- 
photography,” by E. J. Gayer, M.D. 

February.—“ On the Principles of the Chemical Correction 
of Object-Glasses/* by Prof, G. G, Stokes, D.C.L., Sec. R.S. 

March.—“A Contribution to the Early History of Photo¬ 
graphy/' by H. Baden Pritchard, F.C.S. 

April. — “ Uranium Printing,” by John Spillcr, F.C.S.; “ The 
Chemical Theory of the Latent Image/’ by Capt Abney, R.E., 
I.C.S., KR.A.S. 

May.—“ Improvements in Carbon Printing,” by Mons. A. 
Marion. 

une.—“ Remarks on three Wet Processes/ 1 by Jabes Hughes; 
hoto-collotype Printing,” by Capt Waterhouse, B.S.C. 

December.— 0 Photography in the Arctic Regions,” by Lieut. 
Chermstde, R.E. 

So far as investigations are concerned, I can mention two, at 
least, now being undertaken by members of the Society, touching 
the process and nature of film best suited for the Transit ot 
Venus observations. 

Baden Pritchard, Hon. Sec. 

9, Conduit Street, W. # Feb. 7 

Animal Locomotion 

There are two or three points in Dr. Pettigrew** new book 
as to which, perhaps, many of your readers in common with my- 
self would be glad of a little light First, in speaking of the 
gannet, he says: “ Each wing, when carefully measured and 
squared, gave an area of 194 square inches.” But how is such 
an area obtained from the dimensions given? . Theyare: “girth 
of trunk, 18 inches,” about 5 Indies for its width; “5 k* 
pause of wing from tip to tip across die body, 5 feet,’-*0 that 
each wing would stretch about 334 inches from root to tip; 
“across secondaries, 7 inches," and this we may take as dbout 
the average width of the wing. Multiplying length of wing by 
width (334 x 7)1 we get thehaJote an area of 334! square ht&ek 
Similarly Dr. Pettigrew assigns the heron** an area of 5 } 
square inches, although the dimensions he give* yield an area of 
about 311 square inches. A friend of mine ha* ike temerity fc 
suggest that for some reuon nr unreason Dr. Pettigi^fci*' 
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divided the trim area by ia, for so 3344 (if we neglect the Half 
inch) gives just 19I, 100312 instead of 311 gives a& 

But (os a second matter) my friend's notion of Dr. Pettigrew's 
arithmetic receives some colour from the sentence following the 
one before quoted, vis,, “The wings of the gonnct, therefore 
feach wing being supposed 194 square inches]* furnish a support¬ 
ing area of 3 feet 3 inches square/' So of the heron* Having 
told us that the area of each wing is 26 square inches, he says, 
“Both wings consequently furnish an area of 4 feet 4 inches 
Square/ 1 Here, surely, square inches have been treated as if 
they were linear, and only 12 of them instead of 144 reckoned to 
the square foot 1 

Once more (as was observed in your review a week or so ago), 
Dr. Pettigrew maintains, in opposition to all other experimenters, 
that in flight the downward stroke of the wing is directed for¬ 
wards and not backwards. Now, to say nothing of the ** singu¬ 
larity " of representing the wings in his own case as concavo- 
convex, and in that of hU opponents as flat (much to the detri¬ 
ment of the latter), the whole of l>r. Pettigrew’s “mathematical 
'demonstration ” of his position is so extremely original that I 
fear for the uninitiated it is only explaining obscurum per obscu- 
rws. Would he condescend to accepted methods and jprove his 
case by the parallelogram of forces ? As it is, his proof amounts 
simply to this As the umler surface of the wing, which is & 
true kite, looks upwards and forwards, it tends to carry the bird 
upwards and forwards/' No doubt, if the wing remain still, 
and the bird have already a sufficient velocity. A kite is sus¬ 
tained,or elevated by an extraneous force, either the wind im¬ 
pinging against its under surface, or vice vend when the boy 
runs. But whence comes the bird's motion, before its wings can 
act as kites? I)r. Pettigrew nowhere tells us this, but starts 
with his bird already flying. Thus he says :—“ The bird, when 
flying, * fi * body in motion. It has already acquired momentum. 
If a grouse is shot on the wing, it does not fall vertically down¬ 
wards, as Borelli and his successors assume [Shade of Borelli I], 
but downwards and forwards. The flat surfaces of the wings 
arc consequently made to strike downwards and forwards, as 
they in this manner act as kites to the falling body, which they 
bear or tend to bear upwards and forwards.” Here It is unmis- 
takcable that the function of the wings in generating velocity is 
confounded with their function in directing the velocity already 
generated ; just as if one should confound a steamers rudder 
with her screw. The question is. How do the wings generate 
velocity ? In this respect it is immaterial whether the bird is at 
rest or in motion. But to this there can be but one answer, at 
least if we are still to believe that “ action and reaction are equal 
and opposite f the answer that is, that everybody gives but 
Dr. Pettigrew. The downward motion of the wing is wholly 
concerned with sustaining or elevating against gravity, A back¬ 
ward movement must carry the bird forward; Dr. Pettigrew's 
forward movement must make it fly tad first. 

James Ward 

Trinity College, Cambridge, Feb. 2 


Y.OUR reviewer resorts to very strong lanfjuage, without, it 
appears to me, justifying his procedure. In reviewing my volume 
He exclaims, “ Imagine our disappointment on finding that, 
instead of the work being by the hand of a master, its author is 
‘ deficient in the knowledge of the first principles of physics, 
and of the undoubted meaning of some of the most simple 
terms employed in the science ; his argument, if it may 
be so called, being but little more than a long series of vague 
and fanciful analogies, incorrectly stated physical facts, and un¬ 
tenable theories.” , . . “We must say that we expected better 
things of Dr. Pettigrew, and regret that he has not, before now, 
learned that.there are errors in his methods and results that can- 
apt be tolerated by a thinking public, which prefers accurate 
reasoning rather than dogmatic statement, and well-grounded 
{act to fanciful analogy ” (Nature, vol. ix. p. 2ar). One would 
naturaUy have expected after such announcements an exposure 
of false theories and a criticism of the nomenclature employed, 
bat Mr. Garrod condescends upon neither. He takes refuge in 
general statements and implies what he does not attempt to 

e.$* “that it is at present impossible to obtain from 
■■ '\n%fqnin of fuel, a sufficient percentage of the potentiality which it 
ftMsSes for doing work, to work an engine sufficiently compact 
* jtoht for the wings which it has to drive/ 1 How this is utter 
In ift&JMr. Stringfellow, of Chard, Somersetshire, 


exhibited at the Crystal Palace a flying machine which with its 
engine, boiler, water, fuel, flying surfaces, and propellers only 
weighed ra lbs. The engine of this machine exerted the third of 
a horse power and obtained the tool, prize of the Aeronautical 
Society of Great Britain ns being at once the lightest and most 
powerful steam-engine ever made. 

What bird weighing tilbs. can Mr. Garrod inform me exert? 
a third of a horse power in flying? 

This one fact proves that m the ordinary steam-engine we have 
a power more than equal to the production of flight. 

Mr. Garrod takes exception to my statement that “ weight 
when acting upon wings, or, what is the same thing, twisted in¬ 
clined planes, must be regarded as an independent moving 
power/’ 

This point will be best illustrated by an example. If a garniet 
drops from a cliff with expanded motionless wings it can sail for 
an incredible distance, the weight of the body dragging upon the 
wings, doing the principal part of the work. This is a matter 
of observation, and the principle maybe exemplified by the follow¬ 
ing simple experiment. If an apparatus composed of two quill 
feathers stuck in the end of a cork be made to fall from a height 
it will be found to travel dowmvards and'forwards in a curve, the 
forward curve equalling half the space through which the appa¬ 
ratus descends. Here we have no muscular movement to dtrect 
or influence the motion in any way, and it certainly seems to me 
to afford an explanation of the manner in which mere iveight, or 
gravity acting upon weight*, may by the aid of wings be made to 
propel a body from one point to another. 

Mr. Garrod proceeds—” After s uch indications of imperfect 
knowledge, nothing in the way of mechanical theories could 
cause surprise, and we are therefore not astonished to find it laid 
down as the fundamental principle of flight, that the upstroke op 
the icing aids in propulsion^ and that in the down-stroke the 
inferior surface of the icing is directed downwards and forwards." 
If Mr. Garrod attempts to elevate a natural wing or an aitificial 
one properly constructed, even in a strictly vertical direction, he 
will find that it inevitably darts upwards and forwards in a curve 
and carries the hand with it. In this manner, as experiment 
proves, the ascent of the wing aids in propulsion. If again Mr. 
Garrod attempts to depress the wing vertically downwards, he 
will as certainly find that it darts dowmvards and forwards in a 
curve, the band being carried in the direction specified. The 
upward forward and downward forward curves, being united as 
they are in flight, give a waved track. If the wings did not dari 
fonvards both during their ascent and descent the body of the bird 
could not be transferred from one place to another in a horizontal 
waved line which it Is. Mr. Garrod is evidently imperfectly in¬ 
formed on the subject of flight, for he.inquires “ Who can see any 
close relation between the flight of birds and that of a kite ? " 
The merest tyro in mechanics will, I think, perceive this on a 
moment’s reflection. The kite is pulled forwards on the moving 
air by the string. The kite formed by the wings of a bird is 
pushed forwards on the moving air by the weight of the body, 

I do not forget, as Mr. Garrod insinuates, that a kite requires 
a string. The following passage, written in 186;, will show this. 
“ The wing of a bird acts after the manner of a boy's kite, the 
only difference being that the kite is pulled forwards upon the 
wind by the string and the hand, whereas in the bird the wing is 
pushed forwards on the wind by the weight of the body and the 
life residing in the pinion itself/'* 

Mr. Gar rod’s words are—“ Dr. Pettigrew seems to forget tliat 
a kite needs a string, and yet, backed by his false analogy, he has 
the presumption to quote the experimental verifications and 
opinions ot such able and ingenious thinkers as Borelli and 
Marey, the authors of the true theory of flight, only to reject 
them/' To one who has experimented on the subject of flight 
for the last to years, the term presumption in this sentence sounds 
strange. One may, I venture to think, without presumption, 
differ from another after such mature deliberation. Matey 1 * 
theory of flight, which is nearly, if not identical, with my own, 
wns not promulgated till nearly two years after I had published 
mine. This point will be fully discussed in the Atkenaum of 
Feb. 14. In fact Marey frankly admitted this in a letter to the 
French Academy of Sciences in reply to a reclamation lodged by 
me with that learned body. 

His words are i—“J'ai const atd qu’ effect ivetoent M. Pettigrew 
a vu avant moi, et represente dans son Memoir^ la forme en 8 
du parcours, de Haile de l’insecte; quo la methode optique k 

* OH the various modes of flight in teMon to aeronautics; Proc. Hoy, 
Ustit. of Great Britaia, March ar, *#>7, 







j’avate recours est k pcu pris identique k la sienne. . * * 
Jt -m empresse de aatisfaire a Cette demande legitime, et je kisse 
phtiirement la priority sur moi* k M, Fetttetew rektivement k k 
question ainsi restreinte.” {Comptes Rendus for May i6, 1870, 
p. 1093) 

The next point which Mr. Garrod takes up is the “induced 
currents ” 01 the wing. I state that “the efficiency of the wing 
is greatly increased by the fact that when it ascend* it draws a 
current of air up after it, which current, being met by the wing 
during its descent, greatly augments the power of the down- 
stroke. In like manner, when the wing descends, it draws a 
current of air down after it, which, being met by the wing during 
its ascent, greatly augments the power of the up-stroke. This 
is simply a statement of fact, and if Mr. Garrod causes a natural 
or artificial wing to vibrate he will find that the wing takes a 
greater catch of the air when a down- and up-stroke or an up- 
ttttd down-stroke are made in rapid succession, than when a 
single stroke is made cither in the one direction or in the other. 
This point becomes especially clear if a large artificial wing be 
constructed on the insect type and made to vibrate in a horizon¬ 
tal direction. If such n wing have its anterior margin slightly 
elevated and made to travel from right to left of the operator it 
draws after it a current of air which, being met by the wing when 
it Is reversed and made to pass from left to right, acts as au 
autumn breeze to a kite. The wing literally flics on the current 
which it creates. It ascends at each thrvist and carries the hand 
of the operator with it. Similar remarks are to be made of the 
tail of the fish. It is in this way that the back air and back 
water are utilised, and herein lies the excellence of the clastic 
reciprocating screw, as,found in Nature, and as contra-distin¬ 
guished from the rigid rotatory screw employed in navigation. 

Mr. Garrod, adducing no proof in refutation of this and similar 
experiments, states “ that these induced cur rente are of no real 
service in flight, because in their production there is as much force 
lost as there may be gained from their subsequent employment on 
the reversal of the action of the wing, if the bird’s body has not 
advanced sufficiently far’to be in each stroke beyond the range of 
their action, which is probably the case.” On what authority 
doe* Mr. Garrod make this assertion? When a bird flies in 
still air, the wing of necessity must vibrate. The quicker it 
vibrate* the more marked the reaction obtained from the air, and 
the greater the elevating and propelling power. The induced 
cu>rents powerfully contribute to this reaction from the fact 
that the wing and the air are both moving, and moving in oppo¬ 
site directions. This, as explained, is a matter of experiment, and 
can readily be verified. 

Lastly Mr, Garrod attacks my views on muscular movements. 
Here again he adduces no counter-proof, and, adhering to the 
old doctrine, contents himself by saying, “ We are not ashamed 
to say that such has always been and still is our idea.” This is 
not saying much. He takes exception to my statement that 
muscle* have a centripetal or shortening power and a centrifugal 
or elongating power. Can he inform me how the left ventricle of 
the heart opens after a vigorous contraction, in which all the 
blood contained in the ventricular cavity is ejected and the 
ventricle converted into a solid muscular mass, if not by a spon¬ 
taneous elongation of all its fibres ? 

Edinburgh, Jan. 27 J. Bell Pettigrew 

Specific Gravity of Sea-water 

In reference to Mr. Strachan’s letter in Nature, vol. ix, 
p. 183, calling attention to the discrepancy between Dr. Frank- 
land’s results and my own, permit me to state that they were 
not obtained from the same series of samples, and that the figures 
given by Dr, Frankland were, 1 believe, obtained by the use of 
a balance on shore, and also that from the way in which his speci¬ 
mens were packed, they were not liable to any appreciable loss 
by evaporation. They were not, however, taken from that part 
of the North Atlantic which was examined during the time that 
I was on board the Porcupine in 1869, to which alone my obser¬ 
vations refer. My own results were obtained, as stated on p, 503 
of *' The Depths of the Sea,” by delicate glass hydrometers, so 
graduated that the sp, gr. could easily be read to the fourth deci¬ 
mal place. Two instruments only were employed for the roc 
observations made, and though they gave identical results, I had 
no opportunity of comparing their indications with the re¬ 
sults obtained by a balance from the «ame specimen of water. 
I may remark here, however, that though the absolute: results 
may not be quite correct, the relations between the sp. gr. of 
surfeoe, intermediate, and bottom waters, pointed out bn p, j & f 


o| “The Depths of the $ea,” as wetths the range of variation, am 
probably very near the truth, since the same Instruments were 
employed in all the determinations, {tad at the end of the series 
they indicated the same as at the commencement, when placed 
in a test solution, which was preserved for the purpose of de¬ 
tecting possible variations in the instruments themselves. 

Clifton, Bristol, Jan. 17 Wm. LaNT CaRTKNTJSR 
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THE LINN BAN SOCIETY 
regret to hear of an unpleasant event which 
took place at the meeting of the Linnean So¬ 
ciety on Thursday last (5th inst,). So far as we have 
been able to gather the particulars they arc as follows. 

When the usual minutes had been read at the com¬ 
mencement of the meeting, a Fellow of the Society rose 
in his place and endeavoured to propose a motion 
reflecting upon the conduct of the President at the pre¬ 
ceding meeting. The President (Mr. George Bentham, 
F.R S.) ruled that the Fellow was out of order and that 
his motion could not be put, and requested the would-be 
mover of it to sit down in his place. In spite of frequent 
calls to order, however, this gentleman persisted in his 
endeavours to bring forward his grievances, and to ad¬ 
dress the meeting. At last Mr. Bentham. finding that 
his efforts to preserve order were vain, and that the mover 
of the motion (who had given no sort of notice of his 
intentions) was backed up by a body of clamorous 
friends assembled specially for the purpose, quitted the 
chair and left the meeting-room, followed by the Secretary 
and all the other members of the Council present. 

As the chair of the Linnean Society can only be taken 
by a member of Council, the meeting thus came to a pre¬ 
mature end, much to the disappointment of those who 
had assembled to hear Mr. W. K. Parker read his paper 
on the osteology of the woodpeckers. 

We regret to have to add that, in consequence of this 
untoward event, Mr. Bentham has tendered his resigna¬ 
tion as President of the Society* But we trust that the 
Fellows who caused the disturbance will, upon reflection, 
feel that however much they might have considered them¬ 
selves aggrieved by the President’s decision at the pre¬ 
vious meeting, they were not justified in the course they 
pursued. In.all meetings the decision of a chairman upon 
a point of order is held to be final, at all events for the 
occasion. More especially should this be the case in a 
learned society assembled for the discussion of scientific 
problems, and not for vulgar wranglings and disputes 
upon immaterial subjects. 

We trust therefore that an ample apology will be offered 
to the President by these gentlemen, and that he witt be 
induced to retain his chair until the approaching anniver¬ 
sary meeting offthe Society, when he had already given 
notice of his intention not to accept re-nomination. The 
great services which Mr. Bentham has tendered to Science 
generally and to the Linnean Society in particular, arc 
too well known to the readers of Nature to render it 
necessary for us to descant upon them in these columns. 
The Linnean Society has just acquired a new and most 
convenient abode in the apartments at Burlington House, 
recently provided for it by the liberality of the 
country, and it would be a great misfortune it disunion 
should succeed in marring the work of those who are now 
endeavouring to make the Society still more useful and 
more prosperous than it has been in past times. 

POLARIS A TION OF LIGHT* 

IV. 

'THE phenomena exhibited by selenite aye also produced 
x by other crystals, but the facility with which plates hf 
the former substance can be obtained, causes them to be 
generally used in preference to others. There is, however, 
a peculiar class of ’crystals,. of which 'qtiattft %/'>ock/ - 
crystal, is the most notable, which gives rise to effects difr 
ferent from those hithcrib described. 

■ * Contlaiiad from p» to*. 




If * ray of light pa m through a plate of quarts which 
has been cut perpendicularly to the axis, or line parallel 
to the main planes bounding the crystal, it is as usual 
divided into two; but the vibrations in each ray, instead 
of being rectilinear and at right angles to one another, are 
circular and in opposite directions, That is to say, if the 
motion of vibration in one ray is directed like the hands 
of a clock, that in the other is directed in the opposite 
sense; and the light in each ray is then said to be circu¬ 
larly polarised. The motion of a series of particles of 
ether, which when at rest lie in a straight line, is cir¬ 
cular, and, as in plane polarisation, successive ; and con¬ 
sequently, at any instant during the motion such a series 
of particles will be arranged in a helix or corkscrew curve. 
The sweep of the helix will follow the same direction as 
that of the circular motion ; and, on that account, a cir¬ 
cularly polarised ray is spoken of as right-handed or left- 
handed, according to the direction of motion. A right- 
handed ray is one in which, to a person looking in the 
direction in which the light is moving, the plane of vibra¬ 
tion appears turned in the same sense as tnc hands of a 
watch. Or, what is the same thing, to a person meeting 
the ray, it appears turned in the opposite sense, viz., that 
in which angles when measured geometrically are usually 
reckoned as positive. 

The question, however, which mainly concerns us is the 
condition of the vibrations after emerging from the plate 
of quartz and before entering the analyser. In the 
passage of the ray through the plate the ether is subjected 
to a double circular motion, one right-handed, the other 
left-handed ; but, as one of these motions is transmitted 
with greater velocity than the other, it follows that at any 
given point and at the same instant of time one of the 
revolutions will, in general, be more nearly completed 
than the other, or, to use an expression adopted in plane 
polarisation, there will be a difference of phase. The 
motions may be represented by two clock hands moving 
at the same rate in opposite directions, and the difference 
of phase by the angle between them when one of them is 
in the position from which angles are reckoned. As both 
are supposed to move at the same rate, they will have met 
in a position midway between their actual positions ; and 
if we consider a panicle of the ether (say) at the extremity 
of the clock-hands, it will be solicited when the hands arc 
coincident by forces producing two opposite circular mo¬ 
tions* Now, whatever may have been the forces or struc¬ 
tural character within the crystal whereby this double 
circular motion is perpetuated, it is clear that when the 
ray emerges into air the particle of ether immediately 
contiguous to the surface of the crystal will be acted on 
by two sets of forces, one whereby it would be caused to 
Mow the right-handed and the other the left-handed 
rotation. Each of these may, as is well known, be repre¬ 
sented by a pair of forces, one directed towards the centre 
of the circle, the other in the direction of the motion and 
at right angles to the first, or, to use geometrical language, 
one along the radius and towards the centre, the other 
along the tangent and in the direction of the motion. 
The two forces acting along the tangent being in opposite 
directions will neutralise one another, and the resultant 
of the whole will, therefore, be a force in the direction of 
the centre. The particle in question, and consequently 
all those which following in succession serve to compose 
the entire ray until it enters the analyser, will vibrate in 
the direction of the diameter drawn through the point 
Under consideration ; or, to express it otherwise, the ray 
wUi be plane-polarised, and the plane of vibration will be 
fodined to the plane from which angles are measured by 
an angle equal to half the difference of phase on emer¬ 
gence due to the thickness of the crystal. The retarda¬ 
te being the same absolute quantity for afl rays, will, as 
id'the case of plane polarisation, be a different fraction of 
^ for rays of different colours* and will be 

gmter for the shorter waves than for the longer. Hence 


the pUttfos of vibration of the different coloured rays* after 
emerging from the quartz, will be differently inclined# 
Each my will therefore enter the analyser in a condition 
of plane polarisation ; and if the analyser be turned round, 
it will cross the vibrations of the various coloured rays in 
succession, and extinguish each of them in turn. Each 
of the images will consequently exhibit a gradual change 
of colour while the analyser is being turned; and the 
tints will be, as explained before, complementary to those 
which are successively extinguished. For a given plate 
of quartz the order of the tints will be reversed when the 
direction of rotation of the analyser is reversed. But it 
should be here explained that there are two kinds of 

r trtz, one called right-handed and the other lett; and 
t, for a given direction of rotation of the analyser, 
these cause the colours to follow one another in opposite 
orders. A similar effect is produced by turning the 
polariser round in the opposite direction. 

The angle of rotation of the plane of vibration for any 
particular colour varies, as stated above, with the thick¬ 
ness of toe plate ; while for a given thickness it increases 
nearly as the square (product of the quantity into itself) 
of the wave-length decreases. In mathematical language 
it varies approximately inversely as the square of the 
wave-length. If this law were accurately true, the product 
of the angles of rotation into the square of the corre¬ 
sponding wave-lengths (X) would be the same for all rays. 
The following are some measurements made by Brock, 
with a quartz plate one millimetre thick, which show that 
the law may be considered as true for a first approxima¬ 
tion. 
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B 

15" 18 
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C 
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E 
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F 

32 w 30' 

42 1 12 ' 

7,622 

G 
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If the colours exhibited by a plate of quartz when sub¬ 
mitted to polarised light be examined by a spectroscope, 
in the way described when we were speaking of selenite, 
the spectrum will be found to be traversed by one or 
more dark bands, whose position and number depend 
upon the thickness of the plate. But there will be this 
difference between plane and circular polarised light, that 
if the analyser be turned round, the bands will never 
disappear, but will be seen to move along the spectrum in 
one direction or the other, according as the plate of quartz 
be right-handed or left-handed, and according to the 
direction in which the analyser is turned. This is, in fact, 
identical with the statement made before, that the analyser 
m its different positions successively crosses the plane of 
vibration of each ray in turn, and extinguishes it. 

This being so, it is clear that a change of colour exhi¬ 
bited by a quartz plate when submitted to plane-polarised 
light and examined with an analyser, forms a test of a 
change in the plane of original polarisation. And if the 
plate be composed of two parts, one of right-handed, the 
other of left-handed quartz, placed side by side, any 
change in the plane of polarisation will affect the two 
parts in opposite ways. In one part the colours will 
change from red to violet, in the other from violet to red. 
At two positions of the polariser, or analyser, the colours 
must be identical. With plates, as usually cut, one qf 
these identities will be in the yellow, the other at the 
abrupt passage from violet to red, or vice versd . In this 
case the field appears of a neutral tint, ieinie semtble or 
teinte dcpassage, as the French call it, and the slightest 
change fn the plane of polarisation exhibits a marked 
distinction of colour, one part verging rapidly to red, the 
other to violet. This arrangement is called a biquartz, 
and affords a very delicate test for determining the posl- 

I tion, or change of position, of the plane of polarisation, 
especially in oases where feebleness of light or other 









circumstance interfere with the employment of prismatic 
analysis. 

If the thickness of the plate be such that the difference 
of rotation of the planes of vibration of the rays corre¬ 
sponding to the two ends of the visible spectrum (or, as it 
is sometimes termed, the “arc of dispersion") be less 
than i8o°. there will be one dark band in the spectrum; 
because there can then be only one plane of vibration at 
a time at right angles to that of the analyser. If the arc 
of dispersion is greater than 18o° and less than 360°, 
there will be two bands. And so on for every j8o° of 
dispersion. 

This mode of examination by means of prismatic 
analysis is the most accurate yet devised for measuring 
the angle of rotation produced by circular polarisation ; 
especially if solar light be employed, and the fixed lines 
used to form a scale of measurement. 

The property of circular polarisation is, however, not 
confined to quartz. Among solids, chloride of sodium is 
the only other known instance, but among fluids and fluid 
solutions there are not a few. 

The following list is given by Verdet The angles 
have reference to the red rays given by a plate of glass 
coloured with oxide of copper, and are affected with the 
sign + in the case of right-handed, and with - in the 
case of left-handed rotation. The length of the column 
of the solution is in every case one decimetre. 


wedges mast be left-handed, and pice wrsd* The wedges 
mast be made to slide one over another so as together to 
form a plate of any required thMcness, and a scale con¬ 
nected with the sliding gear registers the thickness of the 
plate produced. When the tube is removed the Wedged 
are adjusted so as to compensate the quartz plate, and 
their position is considered as the zero point of the scale* 
When the tube is replaced, the wedges are again adjusted 
so as to compensate the action of the fluid in the tube, 
and the difference of the readings gives the thickness of 
quartz necessary for the compensation. The rotatory 
effect of agh r en thickness of quartz being supposed known 
we know at once the effect of a thickness of the fluid under 
examination equal to the length of the tube. 

Another method has been based upon the principle of 
Savarts bands ; but sufficient has perhaps here been said 
to illustrate the principle of the saccharometer. 

Circular polarisation may, however, be also produced 
by other means, namely, by total reflexion, and by trans¬ 
mission through doubly-refracting plates of suitable 
thickness. 

It will perhaps be best to begin with the list. And in 
order the better to understand the process we must con¬ 
sider briefly the result of compounding two rectilinear 
vibrations under different circumstances* 

G C 15 


Essence of turpentine . 

,, lemon 

,, bergamot . 

,, higarade 

,, aniseed 

,, fennel 

,, curroway . 

,, lavender 

peppermint. 

,, rosemary . 

,, marjoram . 

,, sassafras 

Solution of sugar 50 per cent. 

,, quinine fi per cent, in | 

alcohol . \ 


—29°‘6 
+ 55°*3 
+ k/oS 

+ 7 s "'94 
- 0**70 
+ J 3 °*i 6 
+ 65°7<j 
•f 2°'02 
+ i (S' 14 
+ 2 9 ‘20 
+ n D *8 4 
+ 3° *59 
+ 33 * H 

- 3 °” ’ 



It will be noticed that the rotary power of all these 
substances is much less than that of quartz. 

A mixture of liquids, one or both of which is active, 
generally exhibits a rotatory action represented by the sum 
or difference of their separate powers (a neutral liquid 
being considered to have a power represented by 0); but 
this law is true only when no chemical action takes place 
between the elements of the mixture. Saccharine solu¬ 
tions vary not only in the amount but also in the character 
of their power of rotation ; thus cane sugar is right-handed, 
but grape sugar left-handed. 

The property in question has been turned to practical 
use by employing the rotatory power of a saccharine 
solution as a measure of the strength of the solution. For 
this purpose a tube containing the solution to be examined 
is placed between two Nicol's prisms. The simple fact of 
circular polarisation is proved by a feeble exhibition of the 
phenomena shown by a plate oi quartz cut perpendicularly 
to the axis. But for accurate measurement various 
expedients have been adopted. If a biquartz be inserted 
behind the analyser (the end of the apparatus next the eye 
being considered the front), then for a certain position of 
the analys?r the two halves will appear of the same colour. 
When the tube for examination is Inserted the similarity 
of colour will be disturbed; and the angle through which, 
right or left, the analyser must be turned in order to 
restore it will be a measure of the rotary power of the 
fluid* 

Another method is as followsUse a single quartz 
instead of a biquartz; in front of it place a pair of quartz 
wedges, with the thin end of one opposite the thick end 
of the other; the outer surfaces having been cut perpen¬ 
dicularly to the axis. If the plate,be right-handed, the 


Suppose a particle of ether to be disturbed from its 
point of rest O in a direction O A. The attraction of the 
particles in its neighbourhood would tend to draw it back 
to O ; and let O A be the extreme distance to which 
under these attractions it would move* Having reached 
A it would return to O, and passing through 0 with a 
velocity equal to that with which it started under the dis¬ 
turbing force, it would move to a point B equidistant from 
O with A, but in the opposite direction. And if, as is 
generally supposed, the ether is perfectly elastic, or that 
there are no internal frictions or other conditions whereby 
the energy of motion is converted into other forms of 
energy, the oscillations or vibrations of the particle be¬ 
tween the points A and B will continue indefinitely. Now 
suppose that while these vibrations are going on, a second 
disturbing impulse, equal in intensity, but in a direction at 
right angles to the first, be communicated to the particle, 
it is clear that the effect on the motion of the particle wiU 
be different according as it takes place at the point of 
greatest velocity O, or at that of no velocity A or B, or at 
some intermediate point. Our object is to consider the 
effects under these various circumstances. 

A complete vibration consists in the motion from 0 to A f 
thence to B, and finally back to O ; so that if O be the 
starting point the passage through A will be removed one- 
fourth, the passage through O from A towards B will be 
one-half, the passage through B will be three-fourths,and 
the passage through O from B to A a complete vibration 
from the commencement This being so, suppose that 
the second impulse be communicated white the panicle* (a 
at . . on i t9 way towards A, them the impulses may lte / 
considered as simultaneous and the vibrations to which 
they give rise wilt commence together, and the waves of 
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• which they form part will be coincident If the second 
impulse take place when the particle is at A, the two sets 
Of vibrations or waves to which they belong will have a 
difference of phase (*>, the first will be in advance of the 
second) equal to one-fourth of a vibration or one-fourth of 
a wave-length. If the second impulse take place when 
the particle is at 0 on its way to B, the difference of phase 
will be half; if when it is at B the difference will be three- 
fourths of a wave-length. 

The particle being at O, and subject to two simultaneous 
Impulses of equal strength, one in the direction of A, the 
otbeT in that of C, must move as much in the direction of 
C as in that of A, that is, it must move in a straight line 
equally inclined to both, namely O E in the same figure. 
And inasmuch as the two impulses in no way impede one 
another, the particle will move in each direction as far as 
it would have done if the other had not taken place. In 
other words, if we draw a square about 0 with its sides at 
distance equal to O A or O B, the extent of the vibration 
will be represented by O E where E is a corner of the 
square. The complete vibration will then be represented 
by the diagonal E F in the same way as it was by the 
line A B in the first instance. If the impulse had been 
communicated at the instant of passage through O on the 
way to B, it is clear that a similar train of reasoning 
would have shown that the vibration would have been in 
the other diagonal G H. We conclude, therefore, that if 
two sets of rectilinear vibrations, or plane waves, at right 
angles to one another combine, then when they are coin¬ 
cident they will produce a rectilinear vibration* Of wave, 
whose plane is equally inclined to the two, aria lying in 
the direction towards which the motions are simulta¬ 
neously directed. In the figure this is represented by the 
dexter diagonal When the two sets of watt* have a dif¬ 
ference of phase equal to half a wave length* their com¬ 
bination gives rise to a wave represented in the figure by 
the sinister diagonal 

Suppose now that the second Impulse is communicated 
at the instant when the particle is at A 5 in other words, 
that the two sets of waves have a difference of phase 
equal to one-fourth of a wave-length. At that instant the 
particle will have no velocity iit the direction of A B (for 
convenience, say eastwards}* and will consequently begin 
to move in the direction of uie second impulse, say north¬ 
wards. But as time goes on the particle will have an in¬ 
creasing velocity westwards and a diminishing velocity 
northwards, it will therefore move in a curve which gra¬ 
dually and uniformly bends, until when it has reached its 
greatest distance northwards it will be moving wholly 
westwards. And as the motion not only will be the same 
in each quadrant, but Would be the same even if the di¬ 
rections of the impulses were reversed, it is dear that the 
curvature of the path will be the same throughout^ that is 
to say, if two sets of waves of the same magnitude in 
planes perpendicular to one another, and with a difference 
of phase equal to one-fourth of a wave-length combine, 
they will produce a wave with circular vibrations. 

If the second impulse be given When the particle ar¬ 
rives at B, that is, if the waves have a difference of phase 
equal to three-fourths of a wave-length, similar considera¬ 
tions Will show that the motion will be circular, but in the 
opposite direction. 

Suppose, therefore, that we allow plane-polarised light 
to fall upon a plate of doubly refracting crystal cut per¬ 
pendicularly to the axis in the case of a uniaxal crystal, 
cut in the case of a biaxal to the plane containing the two 
ai«% say a plate of mica which splits easily in that direc- 
; tfo*> $ then the vibrations will, as before explained, be re 
strived in two directions, at tight angles to one another, 
And farther, if the original directions el vibration be 
inclined to the new directions, f.r., if it be inclined 
at 4|? do them, the amount or extent of vibration resolved 
in eatlh direction will be equal. Farther, if the thickness 
Of the plate be such as to produce retardation or differ¬ 


ence of phase equal to a quarter of a wave, or an odd 
number Of quarter wave-lengths, for the particular ray under 
consideration ; then the two sets of vibrations on emerge 
ing from the mica plate will recombine, and, in accord¬ 
ance with the reasoning given above, they will* form a cir¬ 
cular vibration, left-handed or right-handed according as 
the retardation amounts to an integral number of three- 
quarter wave-lengths or not. 

It thus appears that a plate of mica which retards one 
of the sets of waves into which it divides an incident set 
by an odd multiple of quarter-wave lengths, affords a 
means of producing circular from plane polarisation. It 
remains to be shown that, with the same plate in different 
ositions, right or left handed circular polarisation may 
e produced at pleasure. Suppose tbat the original vi¬ 
brations are in the direction E F in the foregoing figure ; 
the mica plate will resolve them into the two directions 
A B, C I), one of the rays, say the first, will be trans¬ 
mitted with greater velocity than the other, and the vi¬ 
brations along C D Will be one-fourth of a wave-length 
behind those along A B. This will correspond to the 
case discussed above, and will give rise to a circular 
vibration in a direction opposite to that of the hands of 
a clock. Suppose^ however, that the plate be turned 
round through a right angle, so that the vibrations which 
are transmitted with greater velocity are placed parallel 
to C D, and those which are transmitted with lesser along 
A B. The ray whose vibrations are along A B will then 
be a quarter wave-length in advance, or, what comes to 
the same thing, they are three-quarters of a wave-length 
lit rear of the others ; and this condition of things pro¬ 
duces, as explained before, a circular vibration in a 
direction the reverse of the former. It thus appears that 
the plate placed in one direction will convert plane into 
right-hanaed .circular polarisation ; and if turned round 
through a right angle from that position will convert 
plane into left-handed circular polarisation. A like 
change from right-handed to left-handed circular pola¬ 
risation, or vice~versd) may obviously be effected by 
turning the orginal plane of polarisation through a right 
angle ; so that it shall lie between lines of concurrent 
instead of between lines of discordant motion. 

W. Spottiswoode 
{To be continued) 


A COMPLETE SPECIMEN OF A PALAXh 
THERIUM 

■pROM La Naturi we learn that the palaeontological 
*' collection of the Museum of Natural History of 
Paris has just been enriched by the addition of a new 
specimen of very great scientific interest, which is the 
entire skeleton of Palceotherium magnum , imbedded in a 
large block 01 jyjfisum and marl, the whole being exhi¬ 
bited in the anatomical department of the museum. 

The Palceotkirium magnum , whose name alone indi¬ 
cates its ancient existence, was first recorded by the great 
French naturalist Cuvier, in his celebrated “ Recherches 
sur les Ossemens Fossiles.” Jit is an animal which is 
entirely extinct, without any present representative. In¬ 
dividuals of the species must have been extremely abun¬ 
dant during the period that it existed. Modern zoologists 
place it among the Perissodactylates, that is to say, with 
the at present existing rhinoceros, tapir, and horse. It 
forms part pf the fauna which is found abundantly em¬ 
bedded in the deposits of gypsum. All palaeontological 
collections, even the most humble, have for a long time 
been provided with the remains, or more Of less complete 
portions of this fossil form, but none have yet had the 
good fortune to obtain a complete skeleton. 

The principal result of the examination of the new 
specimen which wte are describing has been to show that 
until now very inexact notions have been entertained as 




what this animal truly was when the proportions and 
general contour of the tapir were assigned to it, as Was 
done even by Cuvier himself* 

Far from being bulky and almost massive, as was 
thought, Palceotkerium magnum is now evidently seen to 
be a very slender animal, with an extremely graceful car¬ 
riage, with the neck longer than in the horse, and a 

f enerai contour much on the same type as that of the 
Jama* 


Without attempting a detailed study of its osteo- 
logtcal structure, we may mention that Palcsotherium 
magnum had a height a little less than that of a middle* 


steed horse. Three toes are found on each of the feet ; 
the head, much like that of a tapir, had most probably 
also the rudiment of a trunk; the femur has a third tro¬ 
chanter ; the dentary system is composed, in each jaw, of 
six incisors, two canines, and fourteen molars, these latter 
corresponding with the same teeth in the rhinoceros. 

Palcsotherium magnum, like its congeners, of which 
about a doaen species are at present known, was herbivo¬ 
rous, and without doubt lived in large herds. Its existence 
carries us back to that age of our earth which is termed 
the Eocene period, and it is in the middle of that period, 
which comprises tne gypsum deposits or their geological 



equivalents, that its remains are discovered, as well as It was, however, even a few days ago. as we see it to day, 
those of all the other species of the same genus, exposed on one side, and on the other encrusted in tee 

Nevertheless it made its appearance even before the stony resting-place in the ceding of a subterraneous gal- 
gypsum formation, its presence having been detected in iery, a little more than four yards high. Only a lew 
*wl 5 ds of coarse . tinstone, which are inferior to and have visited it, although M* Fuchs, a dvil engineer, the 
therefore more ancient than that formation. proprietor of the quarry where this magnificent specimen 

t ArnU* plaster quarries of Montmartre, Pantin, and was found, offered to gfve.it to the Museum* 

“ viiiette, near Paris, which have fora long time held The gift so generously offered was immediately ac- 
the privilege of furnishing to paleontologists the nume- cepted; and Prof Oervaia, with a scientific seal which 
22 * that are known of this fossa species. The ought to be fully acknowledged, occupiedhimself with the, 

w , foTms the subject of this notice, was direction of the important task of taking it lnWfy : td- 
obtained from a plaster-quarry situated at Vitry-sur-Seiae. Paris. 





MARS 

*T'HE characteristic appearance of this planetary body, 
* long familiar to astronomers, has of late become 
generally known. Remarkable neither for situation, mag¬ 
nitude, brilliancy, retinue or complexity of arrangement, 
inferior in each of these respects to some, and in many of 
them to several of the members of the solar family, one 
circumstance alone invests it with a peculiar interest—its 
resemblance to ourselves. Such a resemblance obvioifsiy 
does not exist in the mightier and more nobly attended 
external planets : the banded skies of two and the strong 
atmospheric absorption of the two others revealed by the 
spectroscope, sufficiently show that they belong to classes 
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mutually indeed dissimilar, but each differing, and per¬ 
haps widely, from our own. With the swift and 
fiery Mercury We can have as little sympathy; and 
though Venus would offer a more promising analogy, 
the configuration of her beautiful surface is not well seen 
or readuy interpreted. Mars therefore remains; and 
white, fortunately for astronomers, he occupies such a 
position that his features are fairly accessible, they bear 
an aspect so comparatively intelligible that, whatever may 
be the case as to our other fellow-subjects in the solar 
monarchy, we are ready to claim that globe as a close re¬ 
lation of our own, inferior indeed in magnitude and im¬ 
portance, if importance is indicated by an attendant but 
•imaged in a corresponding manner by the Great 
Creator as the seat ofHfe and tatelUjgence, 

Such a supposition has been gradually and surely ad¬ 


vancing from an early period of telescopic astronomy. 
The polar whiteness detected by Huygens and Cassini I. as 
far back as 1672 would naturally suggest the idea of a 
snowy deposit, which assumed almost the form of cer¬ 
tainty, when the elder Herschel showed that its extent 
was regulated by the Martial seasons, and that it wasted 
steadily down with the advance of vernal heat. From 
the obvious division of the surface into brighter and 
darker portions, the existence of an atmosphere at least 
would be inferred, so long as they were supposed to be 
variable; but as the evidence of their general perman¬ 
ence increased under the eye of Herschel I. about a cen¬ 
tury ago, this impression gave place to the more 
definite recognition of something corresponding to the 
outlines of lands and oceans, with occasional varia¬ 
tion from atmospheric condensations; and thus by 
degrees we have been led to acknowledge, in that remote 
and otherwise unimportant globe, a most interesting 
counterpart of our own. 

This conclusion has not, however, been attained by an 
uninterruptedly continuous or an uniformly satisfactory 
process of deduction; and even at the present time it is 
perhaps not universally received. Schroter referred the 
darker portions to atmospheric obscuration, a notion 
which pervaded others of his investigations, not to their 
advantage ; and a more recent observer of considerable 
ability, the late Prof. Kaiser, of Leiden, whose decease in 
| his 64th year took place July 28, 1872, has, in a very ela¬ 
borate and interesting report of the work done on the 
( planet at that observatory, expressed his doubts as to the 
j certainty of the more customary inference. Whatever 
may be our own impressions on the subject, his criticisms 
and conclusions exhibit so much of the genuine spirit of 
an impartial student that some notice of them, as they 
are found in vol. iii. of the Annals of the Leiden Observa¬ 
tory, may be worth the attention of our readers. This 
observatory, it should be noted, is provided with a Merz 
achromatic of 7 (French ?) inches aperture, and was there¬ 
fore, under Kaiser’s superintendence, fairly competent for 
physical researches commensurate with the present de¬ 
mands of science ; as it is well known, and indeed espe¬ 
cially brought out by the observations we are about to 
notice, that much larger telescopes are not invariably, or 
even generally^ available in proportion to their magnitude. 
,The addition, in *$72—too late therefore for a share in 
the professor’s observations—of an 8^ inch With-Brown¬ 
ing reflector, will hereafter not only afford an interesting 
comparison of instruments, but if the result corresponds 
with others obtained elsewhere, will be found a step in 
advance as regards efficiency * 

In selecting Mars as the subject of special inquiry, Prof. 
Kaiser laid a solid foundation by consulting every work 
within his reach, representing or describing the physical 
aspect of the planet, from the earliest and rudest efforts 
in 1636 to the elaborate delineations of the present day. 
No less than 412 drawings thus passed through his 
hands: upwards of 520 others he could not procure; and 
the aggregate is doubtless much in defect of the existing 
total. He did however well in securing so many; more, 
probably, than any other areographer, if such a word may 
be allowed. But the result of their comparison and dis¬ 
cussion was not as satisfactory as might be wished. The 
first specimens of representation were of course mere rude 
attempts. Those oF Huygens, however, in 1659, disco¬ 
vered by Kaiser in his “day-book” (of which the most 
valuable portion was edited by him in 1847) are compara- 
rativpiy well drawn ; and Hook, in 1666, caught the true 
character of what he saw, though Kaiser doubts whether 
his spots could be as readily identified as has been sup¬ 
posed. We next find Herschel L taking up the subject 

* A curious error on the part of Prof. Kaiser may hem be noticed. He 
has referred (p. ba) to * drawing of Mara by Browning as having been taken 
with a silvered mirror by Barnes. This gentleman was merely the proprietor 
of the tpeculmn, which, like the others mounted by that optician, was th 
work of a meet accomplished artist, Mr. with, of Hereford. 




l*M777i and continuing his observations till 1783* He 
fitst noticed the eccentric position of the two white spots 
in the polar regions, as well as their diminution from 
solar action ; 5 out of his 31 figures show a broad white 
band passing obliquely across tne disc, and he speaks of 
changes in the markings from passing clouds and va¬ 
pours : some of his dark spots can be identified with more 
recent representations, but not the whole. Of the nume¬ 
rous drawings (217) of Schrdter, Kaiser was unable to 
avail himself, as the Areographische Fragmente, rescued 
from the disastrous fire at Lillenthal in 1813, were left 
unpublished at his death. These, however, through the 
intervention of Dr. Peters of Altona, have subsequently 
been traced to their safe custody in the hands of Schroter’s 
descendants, and have recently been thoroughly examined 
by Dr. Terbyof Louvain, whose report has been published 
by the Belgian Acaddmie Roy ale des Sciences, From 
the figures contained in this, and another interesting essay 
by the same astronomer, it appears that many coinci¬ 
dences may be traced between the views of Schroter and 
other observers, though his preconceived idea of the 
vaporous nature of the darker features deprived his ob¬ 
servations of some of the value otherwise due to them as 
the results of eminent zeal and perseverance. 

Passing by several observers of minor note, of whom 
Kaiser has given a minute enumeration, we reach the oppo¬ 
sition of 1830, which the near concurrence of the aphelion 
of the Earth and the perihelion of Mars rendered 
eminently favourable, enlarging the apparent diameter of 
the latter to 23*' / i. The close and systematic investiga¬ 
tion then entered upon by Beer and Madler forms a most 
important epoch in the progress of areography, and for 
tiae first time a series of drawings were executed, little 
resembling anything previously known, which have ever 
since been referred to with confidence as a starting point 
for future inquiries, and which, it might have been hoped, 
would have set many questions at rest : and so they did ; 
but as Kaiser remarks, later representations have again 
unsettled points which had been supposed to have been 
then deciaed. The comparative failure of the same ob¬ 
servers in subsequent oppositions admitted of explanation 
from the increased distance and altered presentations 
of the planet; and little advance was made by Madler in 
1841, even with the renowned refractor at Dorpat, to the 
care of which he had succeeded : the apparent diameter, 
then, however, was only 15"*!, its minimum, attained in 
1837, being 13"’3. Of the near approach in 1845, when 
the disc was enlarged to 23^*5, no observations seem to 
have fallen into Kaiser’s hands, excepting those of the 
American astronomer Mitchell. Confining ourselves still 
to the more important representations, at the expense of 
doing scanty justice to the Professor's elaborate memoirs, 
we find that 1854 prodqced the beautiful designs of Jacob, 
and 1856 the still more delicate ones of De La Rue, both 
great advances on anything previously published. In 
1858, Secchi, who had been for some years at work at 
Rome, brought out a series of drawings in much harmony 
with themselves, but only partial agreement with previous 
delineations. At length came the favourable opposition 
of 1862, when the point was taken up by many of the first 
observers armed with some of the most powerful telescopes 
in existence ; but the result, we regret to add, was very 
different from what might have been anticipated. Secchi, 
with his magnificent achromatic, Lassell and Rosse with 
their colossal refiectors, produced such an unsatisfactory 
and in part contradictory set of drawings as had never 
been published before. The weather was not always in 
fault; and though Mars was rather low, Lassell repeatedly 
found very sharp definition; Lord Rosse’s excellent 
draughtsman once used a power of 1,200; and the quality 
of Secchi’s instrument and sky compensated to a great 
extent for his smaller aperture j but then the expected 
clearing up of difficulties terminated in the annoyance of 
disappointment Kaiser assures us that nowhere ate 


there such discrepancies as between Rosse and 
even when the same hemisphere was obviously in tight ; 
it could hardly be imagined that they had the same spot 
in view; and Secchi is so far from setting the matter 
straight, that his figures scarcely seem to refer to the same 
body ; and for any purpose of accurate deduction the 
Leiden Professor felt obliged to put all three aside* He 
is even induced to say, “ the largest telescopes give the 
worst results, and show themselves very liable to mislead 
the observer : correct delineations of the celestial bodies 
require before all things a very practical designer that 
gives way to no fancies ; and such a designer is not apt 
to possess the most powerful telescopes of the earth.” 
We are here merely reproducing the censor’s words, with¬ 
out venturing an opinion as to the soundness of his 
criticism. 

But, fortunately as it would seem (or areography, instal¬ 
ments of more moderate dimensions were employera to 
better purpose during that and the subsequent opposition 
of 1864 ; and the agreement of the beautiful destens Of 
Lockyer in the former year with those taken by Kaiser 
himself then and in 1864, as well as with those of 
Schmidt and Phillips, was far more satisfactory: and 
the same might be said to a considerable extent as to 
Dawes* whose instrument, however, Was of a superior 
rank,* The difference between Lockyer and Lassell, in 
one instance, was so wide, that identity of date alone 
provul that they had the same hemisphere under their 
eyes; while, on the contrary, the concurrence between 
Lockyer and Kaiser, though the latter speaks with great 
diffidence of his own designs, justified him in believing 
that a pretty correct representation had been attained of 
a broad girdle round the equator. 

The labour which the Leiden professor has bestowed 
upon a comparison of all the least discordant drawings, 
and the punctilious accuracy of hU protracted discussions, 
would be little appreciated from Sd brief a sketch of them 
as can be attempted hem. He was himself so little pleased 
with the result as to express an opinion that the only safe 
inference from the oppositions of 1862 and 1864 is* that 
the art of drawing celestial objects is at much toe Iow a 
pitch to justify accurate deductions as to their physical 
character. And this, though it looks like the language of 
disappointment, and is hardly rcconcileable with the 
striking agreement which he often remarks between the 
drawings of different observers, or the same observer 
at different times, seems to have been his deliberate 
impression. He ascribes the variations in part to the 
differences of presentation and perspective, it part to 
faulty delineation} and while he admits that athnuspheric 
condensations may have occasioned small appaseot 
changes* he thinks on the whole that they **§ etMMnes 
of the unsteadiness of our air, leaving aTori*lw«y*#n 
uncertainty as to the minuter spots and shadings, dig a 
want of confidence ha the correctness of one's own deli¬ 
neation. The dieertpanei*# among MS gig ditij 
so “ enormous n that no one would believe that they were 
intended for the same body. These differences arose, 
however, in part from natural causes. Even in the most 
favourable case, the spots are only seen with any distinct¬ 
ness or in their true form in the centre of the disc ; those 
lying near the limb being greatly foreshortened and not 
recognisable in their real shape; and this difficulty if 
very considerably enhanced by the imperfect transparency 
of the planet’s atmosphere and its frequently strongly 
illuminated precipitations. The inclination of the axis 
may vary its position at different times about 60* at re¬ 
gards the spectator, and consequently different oppositions 
bring before him entirely different features in that central 
position where alone they can be well observed drawn. 
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< And to these source* of difficulty it might, we think, have 
Wen added that, in consequence probably of our study of 
geography from projections of the globe in which the 
effect of perspective is designedly counteracted as much 
A& possible, we are apt to have a very defective idea of the 
amount of apparent distortion which it occasions towards 
the edges of the visible hemisphere. But even when all 
this has been allowed for, wc find, the professor tells us 
—nor indeed do we need opportunities as extensive as 
his to convince ourselves of it—that the differences are 
much too great to be altogether thus explained ; and he 
concludes that the more conspicuous ones are errors in 
representation. If there is occasional agreement as to 
the forms, there is still much risk in referring them to the 
same object, until it has been ascertained by computation 
that the presentation of the globe towards the spectators 
was nearly the same. Fortunately, during any given 
opposition, the position of the planet’s axis shifts but 
little,and in other oppositions the same presentation recurs 
from time to time ; but instead of the correspondence 
naturally anticipated, the differences are for the most 
part, as he expresses it, “enormous.” And yet amongst 
them all, coincidences come to the surface, too remark¬ 
able to admit Lheidea of fortuitous resemblance ; and we 
must suppose that many who have taken pencil in hand 
have not been sufficiently careful as to form and shading, 
but have followed arbitrary and perhaps very mistaken 
impressions, from which nothing but absurd and abso¬ 
lutely contradictory inferences or a physical nature could 
be drawn. T. W. Webb 

(To be continued.) 


7HE ADMIRALTY CHARTS OF THE PACIFIC , 
ATLANTIC ; AND INDIAN OCEANS * 


'THESE charts have been compiled by Captains Evans 

A and Hull, of the Hydrographic Departments of the 
Admiralty, from Maury’s pilot charts, Fitzroy’s and Fer- 
gusson’s wind charts, charts issued by foreign Govern¬ 
ments, and from the works of Dovfe, Ncumayer, Buchan, 
and documents in the Hydrographic Office of the Ad¬ 
miralty, They show for the four seasons the pressure, 
winds, and temperature over the parts of the globe covered 
by the sea. January, February, and March are properly 
grouped together into one season, these being the three 
coldest months as regards the oceans in the northern, 
and the three warmest in the southern hemisphere. 

The most important piece of new work in these charts 
is the M isobars,” or lines of equal barometrical pressure, 
which are given for the seasons. These isobars for the 
aea, taken in connection with Buchan’s isobars published 
in I 868, may be regarded as the first approximation to a 
complete representation of the earth’s atmosphere over 
both land and sea. We have minutely examined these 
isobars, comparing them with the large amount of new 
information collected during the past five years from 
many places situated on the coasts of the continents, or 
in islands scattered over the ocean, and can come to only 
one conclusion, viz., that the greatest care has been taken 
in their construction. Among the very few cases to 
which alight exception might be taken is the isobar of 
> £97 in* of July, August, ana September, drawn to south¬ 

wards of Japan, which observations do not appear to 
warrant. It should also be pointed out that a serious 
omission ha# been made in not stating how,the ship baro- 
, metric observations were reduced to the mean pressures 
from which the isobars have been drawn. 

, Wc are now in a position to draw one or two general 
conclttsions of great importance regarding the distribution 
Of atmospheric pressure over the ocean. In the ocean, 
*0 westwards of each of the continents, there is at all 


* w Wy Sad Current Chart* for the Pacific. Atlantic, and Indian 
pubtUhad at the Admiralty, October 187a, under the supermten- 
yWHs# KjirAdmkal 0 . H. Richard*, C.B., K.R.S , Hydro*raph«T 


seasons an area, or patch, of high pressure, from 0*10 inch 
to 0*30 inch higher than is found on the coast westward 
of which it lies. The distance of the centre of the space 
of high pressure from the coast varies from %<? to 35° of 
longitude, the average distance being nearly 30°, The 
position of the centre of the space varies from about 22 0 
to 35° north or south latitude, or stating it roughly it lies 
about the zones of the tropics. In these spaces the abso* 
lute pressure is greatest during the winter months of the 
respective hemispheres—a condition of things probably 
due to the fact that during the winter season of the 
northern hemisphere the great mass of the earth’s atmo¬ 
sphere is disposed about the tropic of Cancer, and during 
the winter season of the southern hemisphere, about the 
tropic of Capricorn. The position and shape of the iso¬ 
bars seem to be largely determined by that of the conti¬ 
nents adjoining. Thus the rounded form of the southern 
portion of North America, the bending eastward of the 
west coast of South America from Payta to Arica, and 
the form of the north-western part of Africa and its “ lie ” 
from S.W. to N.E. are all more or less impressed on the 
isobars bounding the contiguous spaces of high pressures. 
These spaces are less prominently marked west of those 
continents which have the least breadth in lat. 30° ; thus 
the area of high pressure is less marked west of the Cape 
than it is west of Australia, and still less than to the west 
of North America. The isobars are much farther apart 
on the western than on the eastern side of these areas of 
high pressure ; indeed in many cases they are as it were 
drawn out so as almost to reach the continent lying to 
westward j and in some cases there is even a tendency 
towards, or the actual appearance of, secondary areas of 
high pressure to eastwards of continental masses. This 
is most distinctly seen to eastward of Australia. 

We have dwelt thus particularly on these spaces ot 
high pressures because of their importance in atmo¬ 
spheric physics, but more especially because of their vital 
connection with prevailing winds and the general circula¬ 
tion of the atmosphere. Out of these high pressures, the 
wind blows in all directions anti-cyclonically in accord¬ 
ance with the well-known “ Buys Ballot’s Law of the* 
Winds,” of which relation the wind charts before us 
afford abundant confirmation. Keeping this relation 
between wind and pressure in view, we have presented 
in these high pressures the proximate causes of the 
prevailing winds over the greater portion of the ocean : 
and through the prevailing winds, the drift currents and 
other of the surface-currents of the sea ; and thereby the 
anomalous distribution of the temperature of the sea as 
seen in the Chile, Guinea, and other currents, and the 
peculiar climates of the coasts past which these currents 
flow. 

The small area of high pressure to the east of Australia 
may be singled out as perhaps the most interesting of 
the new facts in the charts. During winter the winds 
along the east and south of Australia blow inwards upon 
the interior of that continent, whereas in New Zealand 
the prevailing winds at the same season are north¬ 
westerly and westerly, the directions being thus generally 
opposite on these two coasts facing each other. The 
space of high pressure between gives a ready explanation 
ol the direction of these winds, as well as of the heavier 
rainfall on the west of the South Island of New Zealand 
as compared with that of the North Island, and of the 
south-east as compared with the south-west of Victoria. 

Like praise cannot be given to the charts of the 
isothermals of air for January, April, July, and October. 
In the October chart, the isothermal of 6o° cuts the eart 
coast of South America near lat. 27 0 ; now at Monte 
Video, the mean temperature of October is 6ra°, at 
Buenos Ayres 61*3°, and at Bahia Blanca, in 3S 0, 4 S. Ut. 
59^7 ; that is, the isothermal of 6o p should cut the South 
American coast it°of latitude farther to the south. The 
January isothermal of 6o° is drawn passing thtough New 



Zealand near lat. 40°, and the isothermal of 50° near 
©tmedin• now the mean temperature of January at 
Southland situated at the extreme south of New Zealand 
i$ 57°'6, and at Duned in (5 50ft. high) 57°'$; in other words, 
the isothermal of 6o° and not that of 50° ought to pass near 
Dunedin. Dr. Hector’s meteorological reports during 
the past seven years place this beyond all doubt, and it is 
unfortunate that the summer climate of this important 
colony of Great Britain should have been so misrepre¬ 
sented as to appear to be colder than that of Iceland, and 
altogether insufficient for the ripening of wheat, barley, 
andt other cereals. The July isothermal of 90° is repre¬ 
sented as having its eastern extension at the entrance to 
the Persian Gulf in 57° K. long. Now Murray Thomson’s 
and Blandford’s meteorological reports show that the 
isothermal of 90° extends eastward to about 77° E. long, 
so as to embrace the Punjaub and the upper tributaries of 

* the Ganges to the wert, being thus 20° farther cast than 
is represented on the chart. 

% The truth is, that, excepting for the months of January 
and July, there have been no isothermal charts of the 
months for the whole globe yet published which do not 
contain many gross errors similar to those we have 
pointed out. The time is surely not far off when a com¬ 
mittee of the British Association, or some competent 
authority, will take up this subject, and give us a set of 
new isothermal lines laid down from all data which the 
great expansion meteorology has received of late years 
has made available. 

The two chafts showing the isothermals of the sea for 
the extreme months, February and August, and the chart 
showing the surface currents of the ocean, are very valu¬ 
able. A supplementary chart showing the currents south 
and east of Asia during the monsoon season is also given. 
We should suggest for the second edition of the Charts, 
that charts of the surface currents for both February and 
August should be given for the whole globe, it being only 
thus that these important aids to navigation can be ade¬ 
quately presented. 

It was pointed out in Nature some years ago that the 
prevailing winds and surface currents of the Atlantic are 
all but absolutely coincident. These Charts enable us 
now to extend the remark to the prevailing winds and 
surface currents over all the oceans. Keeping out of view 
the deep-water currents of the sea to which Carpenter has 
given so much attention, it is now placed beyond all 
doubt that it is to the winds we must look as the prime 
movers of oceanic currents. 

MA\ GARROD f S NEW CLASSIFICATION OF 
BIRDS 

A T the scientific meeting of the Zoological Society, 
on Tuesday, February 3, Mr. A. H. Garrod intro¬ 
duced a new Classification of Birds, based mainly on the 
disposition of their muscles and other soft parts. The 
following is an abstract of his paper :— 

The osteology of birds, judging front the unsatis¬ 
factory state of their classification in the present day, 
is not sufficient in itself as a basis for distinguishing 
the mutual relations of the different families ana 
genera; and as the peculiarities in the soft parts 
are very constant, they deserve more considera¬ 
tion than they have hitherto received. The re¬ 
searches of Hunter, Nitzsch, Macgiliivray, Owen, 
and others, have brought to light, many facts in visceral 
anatomy and pterylositf, all of which are of great value in 
classification. Sundevall is the only ornithologist who 
seems to have made any generalisations respecting myo¬ 
logy, and these have an important bearing on the subject. 

My method of work, Mr. Garrod went on to say, 
has been the followingAfter having carefully 
dissected a few birds that are known to be but 
distantly related, a comparison of the notes on 


the individuals cxftndhed showed that there 
portent myological differences between them. Further 
dissection of species related more or less intimately, indi¬ 
cated broadly the relative value of the peculiarities that were 
found, when taken in connection with tire most approved 
classification of the present day; and as observations 
became more numerous the relative importance of the 
facts observed was more easy to estimate. The muscles 
which have, on account of their marked tendency to vary 
in the class Aves, attracted the most of my attention, are 
all situated in the thigh, and they are five in number; 
(1) the femoro-caudal, which runs from the Hnea aspera 
of the femur, near its head, to the sides of the tall ver¬ 
tebrae ; (2) the accessory femora-caudal, which runs 
parallel to the last, and behind it, from below the fetpup- 
head to the ischium ; (3) the semitendinosus, which crosses 
the first-named muscle superficially, and arises from the 
lower part of the ischium, to be inserted into the inner 
side of the tibia-head ; (4) the accessory semitendinosus. 
which arises from the distal end of the linea aspera, ana 
joins the fibres of its larger namesake obliquely just 
before their insertion ; (5) the ambient, that peculiar 
slender muscle which arises from just above the ace¬ 
tabulum, and after running obliquely through the liga- 
mentum patella?, joins the tendon of the flexor perforatus 
digitorum. My observations on these five muscles have 
been made on more than 500 species of birds, including 
more than 600 specimens, and the results are recorded in 
a tabular form, in a paper now in course of publication in 
this Society’s Proceedings. For the present, no more 
attention need be paid to these muscles themselves, but 
only their presence or absence considered ; therefore, to 
simplify description, a myological formula will be em¬ 
ployed which Indicates all the facts required in a very 
precise manner. Calling the first four of the above-men¬ 
tioned muscles, A B X and Y. respectively, and omitting 
from the formula thus based, the symbol or symbols 
which represent any that are deficient, it is clear that a 
bird, like the common fowl for example, which possesses 
them all, would be represented by ABXY ; and the eagle, 
in which the femoro-caudal is alone present, by A ; whilst 
the sparrow, which only wants the accessory femoro- 
caudal, must have the formula AX Y; and the duck, 
which only lacks the accessory semitendinosus, is repre¬ 
sented by A B X. By this means it is possible to make 
important statements respecting the myology of any bird 
in a very concise form, which gives great facility towards 
the comparison of different species. It must here be 
mentioned that individuals of a species and species of a 
genus do not vary among themselves in the muscles under 
consideration. The following table gives the myological 
formula of the different families of birds, as far as my 
dissections enable me to go, the only important types 
omitted being Eurypyga, Psophia, Todus, and Bucco. 
They are arranged in an order to be subsequently 
explained, and the presence or absence of the ambiens- 
muscie is indicated by -f or —after each formula;— 

Tablk I. 


Struthionidfe BXY + 
Casuariidae | y 

Tinamidoe ABXY + 
Patamedeidaj A B X V + 
GaUime J A B X Y 

(each Ttumix) IBXY + 
Rallidse ABXY + 
Otididae BXY + 


X. 

^VA v - 

Ramphastida A X Y— 
Capitonida A X Y — 
Upuptdee A X K— 
BUcerotidmAX Y~ 
Akedinida AX — 


(Incl. Cariama and Serpentariuj.) 
Phoenicopterldee BXY + 
Musophugidce ABXY + 
Centropime A B X Y;+ ' 
Cnculiiue A X Y 4 - 
FsittaciAXY <fa 
Attaticte A B X + 


n. 

Pastern 

A X 





( A B X V + 

PtocclUriidi^ A B X + 

I A X + 

Cicomidfx: A X Y -{- 
CfttUwtidx | x Y \ + 

Ardetdse ijjy —*" 

Phalacrocoridrc* A X + 

Phaethontulre AXV + 

Fregatidce A + 

FalconulceA + 

Sfcngkla* A — 

Grudge A BXY + 

Charadriid.v | jj y ^ ^ 

Lari die A X V 7 + 

Ak die A 1 ** X — 

Columbia A ll X V h 

On looking at the formula: in the above table it will be 
seen that there is a tendency to similarity in those that 
are placed in juxtaposition ; and further, that the presence 
or absence of the ambiens muscle, indicated by the signs 
4* and —, is more constant than the other characters. 
Thus, among the Cuculi<ur, the Picidce and Ardddee , the 
ambiens does not vary whilst one or other of the rest is 
inconstant. There arc more reasons than the above for 
assigning primary importance to the ambiens muscle, 
which depend on the nature of the tip of the oil-gland 
and the emea of the intestine. For, with but few ex¬ 
ceptions, those birds which possess the ambiens muscle 
have cceca to the colon and a tuft of feathers on the oil- 
gland, whilst those in which the ambiens muscle is absent, 
have either emea and a nude oil-gland, or a tufted oil- 
gland and no caeca. The true relationship of the excep¬ 
tions is, however, indicated by other collateral characters, 
the most important of which is the presence or absence 
of the accessory fernoro caudal (B); that muscle being 
never found in those birds in which the ambiens is 
always absent, so that any bird with it developed, is 
certainly related to those in which the ambiens is present. 
These facts lead me to propose the division of the class 
Aves into two primary sub-classes,—the Homalogonati ,* 
in which the ambiens is present, and the Anomalogonati t 
in which it is always absent. The former of these are 
printed in the above table in Roman letters, the latter in 
italics. 

It may be asked, why, on the above principles, are the 
Ardeidm and the Strigidae placed with the Homalogona- 
tous birds, especially as the latter have a nude oil-gland ? 
The position of the latter of these two families is no doubt 
uncertain, but the sum of characters is in favour of the 
places assigned to it. 

Next, respecting the most important sub-divisions of 
the Homafogonatous, and the Anomalogonatous birds, 
Taking the latter first, because they are fewer in number, 
and more clearly separable, they are found to fall 
. naturally into three well-defined orders • (i) those in 
which the oil-gland is nude and the ca?ca of the intestine 
present; (2) those in which the oil-gland is tufted and the 
Caeca are absent; and (3) those in which the oil glartd is 
f nude and the cxcca are absent. These three sections of 
the Anomalogonatous birds are indicated in Table I, by 
the corresponding numbers, the Piekke heading the first, 
the JPasseres the second, and the third comprising the 
Macrochires only. To most ornithologists the not un¬ 
reasonableness of this arrangement will be fairly 
apparent. 

* With the knot normal; that in, with the amhietw crowing it, 

■. f with the knee abnormal; that is, with the ambient deficient. 


Class AVES 

Sub-class HOMALOGONATI 

Order L GALUFORMES 

Cohort (a) Struthiones 

Family 1. Struthionidcr 

Sub-Jam, 1. Struthioninae 
„ 2. Rheinae 

„ 2, Casuariida 

„ 3. Apteryzida 

„ 4. 7 inatnidet 

„ ( ft ) Gallinace^e 
Family r, Palamedeida. 

„ 2. GaUivez 

„ 3. Rallidm 

„ 4. Otididce 

Sub-Jam, 1. Otidinae 

„ 2. Pheenicopterinae 

„ 5. Musobkagidce 

„ 6. Cuculidic 

Sub-Jam, i. Centropinae 
„ 2. Cuculime 

» (y) Psittaci (f) 

Order II. ANSERIFORMES 
Cohort (a) AnsEres 

Family r. Ana tide? 

„ 2. Spitcttisetdee 

„ 3. Colywbidcr 

„ 4. Podicipidee 

„ 0) Nasutac 

Family 1. Pracetiariida’ 
t, 2, Fulmaridcr 

Sub-Jam* x. Fulmar mm 
„ 2. Buhveriinre 

Order HI. CIC 0 N 1 IFQRMES 
Cohort (a) Pei.ARG! 

» 09) Catharteas 

„ ( y ) Herodes 

„ (b) Stkganopodes 

Family 1. Phcrthontidcc 
„ 2, Pelecantda! 

„ 3, Phalacrocoridce 

„ 4. Fregatidae 

„ ( y ) ACCI PITRES 

Family t. Falconidat 
„ 2. Strigidrc 

Order IV. CHARADRUFORMES 
Cohort (a) Co lu mime 
„ 09 ) LlMICOL/E 

Family 1, Charadriidcc 
2. Gruidm 
„ 3 * Lari ace 

„ 4. Alcidce 

Sub-class ANOMALOGONATI 

Order u P/C/FORMES 

Family r, Ptcanre 

Subjam. r. Plcidpc 

# 2. Ramphastida? 

»t 3* Capitonidse 

» 2, Vjnpidez 

, t 3* Bucerotida 

n 4* Alcedinidcs 


. J,; -' . 




Colymbidse ABX + 
Ptxfidptda; B X — 


Merofid# A A' Y 


Galbulula 


AXV- 

AX— 


Taber II. 


Caprwulgidw A X Y — 
Stea torn it hide X Y — 
Comrade A X Y —• 
Momotide A X V — 


nr. 

Cypsdidtr A — 
Trcchilidc A — 



Oraer 1 L PASSERIFORMES 
Family u Passeres 
„ a. Bucconidce (?) 

„ 3. TrQgonidce 

„ 4. Mtropida 

„ 5, G alb u lid a. 

„ 6. Capriinulgida 

„ 7. SteatomitMdce 

„ 8. Coraciidce 

Subfam . 1. Coraciinoe 
„ 1. Momotinac 

„ 3. TodinfE (?) 

0 /vfcr III. CYPSEHFORMES 
Family 1. Macrochires 

Sub-fam. 1. Cypselinac 
„ 2, Trochilinae 

The Homalogonatous birds must be divided upon a 
different basis, and their myological formulae here come 
into service. Before going further it is necessary to show 
that the habits of the species are not the cause of their 
myological peculiarities in most cases, though probably 
in some they do affect them. The Heron and the S wallow 
have the same formula, and yet how different their habits ? 
the same may be said of the Owls and the Swifts; the 
Kaleege and the Flamingo. The Auk and Guillemot, 
however, are most probably but distantly related to the 
Bucks and Penguins if the peculiarity in the nasal bones 
has the importance that I assign to it; nevertheless, the 
muscles of their legs agree more with them, than with the 
other Schizorhinal birds. By a glance at Table II., the 
manner in which the Homalogonati may be best sub¬ 
divided according to the facts that I have been able to 
bring forward, may be obtained. Commencing with the 
orders, the Galliformes include all those birds related to 
the Fowls; and notwithstanding the high opinions to the 
contrary, I cannot feel justified in separating the 
Struthious birds away from this group. It is not difficult, 
after having seen the formula of the Musopha- 
gidae and Cuculida; (Table I.), to recognise that these 
families have nothing to do with the Anomalogonatous 
birds, although they are peculiar in the former having no 
caeca, and the latter a nude oil-gland. The Psittaci also 
cannot be placed anywhere else. 

The A user formes all agree, with the exception of the 
Storm-Petrels, which are also otherwise difficult to place, 
in wanting the accessory semitendinosus (Y), and in having 
the great pectoral muscle very elongate. The whole family 
of petrels are exceptions in this point also ? and may have 
to oe put in the next order, amongst the Ciconiiformes, 

The Ciconiiformes include amongst them the Accipitres, 
but myology is in no point more clear than with re¬ 
gard to the unnaturalness of that family as at present 
defined. Every Eagle, Hawk, true Vulture, and Owl, has 
for formula A. The Secretary Bird, which is generally 
placed with them, is represented by B X Y; from which 
it is seen to be a$ different from them as it can possibly 
be. This shows that the position of Strpenlarius must 
be changed ; that it is not a raptorial bird at all; and 
that, as in formula and general appearance it resembles 
Catiama } it must be placed near it and the Bustards. 
Similar arguments indicate that the Cathartidae are not 
true Accipitrinc birds, but must form an independent 
family, though still in the same order as the Falcons. 

The Charadruformes ail possess the peculiar nasal 
arrangement which 1 have termed * Schizorhinal. The 
Turntcida and Parridce are included with the Limicouz, 
and tixt Pteroclidee with the Columba . 

The justification of many of the smaller divisions of 
the above orders will be seen by comparing the myo- 
logical formulae, and by a review of the osteological, 
pterylographical, and visceral arrangement of each. 

In any attempt at classification on new facts, it must be 
remembered that there must be great inequality in the 


importance of the results arrived at in each prder as 
freshly defined. In one family there may be a unifonftity 
in a particular structure which is greater than could pos* 
sibiy have been expected; whilst in another the pre¬ 
viously constant character may be one of the most un¬ 
certain. For instance,the left carotid artery is alone present 
in all the Passerine birds that have ever been examined; 
but amongst the Bustards the Great Bustard has two, Den* 
ham’s only the right, and Tetrax only the left There¬ 
fore it is not to be wondered at that myology is equally 
uncertain in its indications sometimes, though on 
other occasions its teaching is most decided. In the 
above attempt at a new arrangement, it has been my 
endeavour to bring forward the results of observations 
made during a considerable time, with the facts obtained 
from previous work always kept prominently in the fore¬ 
ground. 


NOTES 

In a Congregrtion held at Oxford on Feb. 10, Prof. H* Smith 
introduced a statute providing that the certificate of the exami- 
ncre appointe<l under the authority of the Delegates of the Exa¬ 
mination of Schools, when given in Greek, Latin, and Elemen¬ 
tary Mathematics, be accepted in lieu of Responsions. He 
represented that in Mathematics the standard would be higher 
than in Resp;msions; in Greek and Latin it would be equal, 
owing to the requirement of translation of u unseen pieces." 
The candidate would also have to pass in some other subject. 
It was therefore inconceivable that the idle should select the 
Schools Examination as the easier. The standard would be 
kept up by the employment of the same class of examiners as in 
other University examination. The preamble of the statute was 
accepted. 

Dr II. Alleyne Nicholson, Profe sor of Natural History 
in University College, Toronto, lias been appointed to the Pro¬ 
fessorship of Zoology in the Royal College of Science, Dublin, 
vacant by the resignation of Dr. Tmquair. Prof. Nicholson is 
known as the author of many papers on the GraptolUes, and as a 
writer of several text-books of zoology. 

The Smith's Mathematical Prises have been adjudged 
to Mr. Walter W. R. Ball, second wrangler, 1874, and Mr. 
George Stuart, B. A., Emmanuel College, Cambridge, bracketed 
fourth wrangler, 1874. 

A meeting of those who have signified their interest in the 
formation of the new Physical Society will be held on the 14th 
inst, at 3 o’clock V.M., in the Physical Laboratory, South Ken¬ 
sington. 

A general meeting of the Provisional Committee for the 
establishment of the Scientific Societies Club was held on Jan. 29 
at the Westminster Palace Hotel, when an organising committee 
was appointed with a view to the early opening of the club. The 
number of u original members" is nearly complete, 231 gentle¬ 
men having given in their names. Among the Provisional Com¬ 
mittee we notice the names of Dr. Gladstone, Prof. Lawson, 
and Prof. Morris, and others known to Science. 

At the meeting of the Paris Academy of Sciences on Feb. a 
the place of Correspondent of the Astronomical Section, left 
Vacant by the election of Sir George Airy to a Foreign Asso- 
ciateship, was filled up. M. Tisserand obtained 05 Votes and 
M. Stephan 23. The former was therefore elected. At the 
same meeting the Academy, sitting in secret committee, received 
the report of the committee appointed to select candidates for 
the Chair of Embryology at the College of France, M. Balbiani 
was placed first? M. Gerbe second. Theetecti^ 
for the 9th inst. '1; i 






Wabave just received from Mr, Gerard Kxtffi the cast of a 
fossil specimen of extreme interest It is that of one of the teeth 
of an extinct species of Ceratodus found with the usual Biprotodon 
remains in the alluvial deposits of the Darling Downs district of 
Queensland, This able naturalist has named the fish indicated 
by this fossil in honour of the present Colonial Secretary of 
Queensland Ceratodus palmeru It is larger than the corre¬ 
sponding tooth—the left upper dental plate—of C. forsteri, the 
enamel being rather coarser and the surface more undulated than 
that of Forster’s fish. In the specimen under consideration, 
three of the prongs are perfect, being three-fourths of an inch in 
width, Mr. Krefft mentions that the existing fish is called 
*' Jeevine,” and not “ Barramundialso that it never goes 
ashore, and is not caught, as supposed by some, with hooks 
batted with frogs. 

The Academy has been favoured by Dr. Kirk with the fol¬ 
lowing private telegram, which he received from Brigadier- 
General Schneider, C.B., Her Britannic Majesty’s political 
Resident at Aden, with reference to the news of the death of 
Livingstone. Dr. Kirk considered that the details [given in the 
telegram as published concerning Livingstone’s death and the 
embalming of his body presented so many doubtful points which 
required clearing up, that he was anxious to ascertain whether 
Cameron had convinced himself of the accuracy of these reports 
by personal examination of the messengers who, it is said, 
preceded Livingstone’s dead body to Unyanyembe, and among 
whom was Chumah, his servant; or whether the reports had 
come to his ear, before Chumah himself reached Unyanyembe, 
in the usual untrustworthy and exaggerated native manner. He 
therefore telegraphed to General Schneider ; but, as will be seen 
by the reply from General Schneider, it cannot be ascertained at 
present whether Cameron actually saw Chumah. The evil 
tidings may have preceded him by some days; and there is 
nothing for it but to wait the receipt of Cameron’s written 
advice :—“ General Schneider to Dr. Kirk.—Aden February 2 t 
5.15 P, M,—Captain Prideaux merely says Chumah went ahead 
and gave intelligence to Cameron,” 

There has been instituted by the French Government, under 
the Minister of Public Instruction, a Commission of Scientific 
and literary Voyages and Missions. The object of the Com¬ 
mission, we learn from Les Maudes, is (i) to discover what are 
the most useful scientific and literary enterprises; (2) to examine 
the projected voyages and missions proposed to the Minister; 
(3) to study the programmes of these missions, to give detailed 
instructions to those who undertake them, and to carry on cor¬ 
respondence, if necessary, during the voyage ; (4) to examine, on 
their return, the works on which the voyagers have reported, and 
prepare their publication in a record of Missions, when that is 
founded; ($) to name to the Minister such voyagers as may be 
worthy of honourable reward after the completion of their enter¬ 
prise ; (6) to appeal to the various administrations to concentrate 
on certain enterprises all the resources at the disposal of the 
state* The Under-Secretary of State is President of the Com¬ 
mission, and M. Beuld Vice-President; while, among the 
members are; MM. Felix Ravaisson, Conservator of the Louvre 
Museum, Leon Renter, Chevrcul, Milne-Edwards, D’Avesac, 
President of the French Geographical Society. 

The Paris Journal gives a curious account of an hotel situ- 
ated in the Rue dcs Petites Ecuries, which has a cHeniHe of living 
phenomena. It is an hotel of thelowest order, which was fitted 
up,by a French barman for housing extraordinary creatures, 
Vaufammc ckkn and his son Fedor lived them for some time. 
The giant of Polios Bergeres (8 ft) dwelt there, He was an 
hgftuate friend of a dwarf whom he carried in his arms 
evening, when taking his daily promenadd after dark. 
>>SSijiwi am also a good many acrobats and lion-tamers admitted 


into die house. Mdtle. Christine, the double sisters, were not a 
lodger; they had an agent of their own, an Englishman. 
Most of these curious specimens of humanity am placed 
under the direction of die hotel-keeper, who procures en¬ 
gagements for them at certain prices, according to their de¬ 
merits, and directs them either to some of the minor theatres, 
concert-halls, or to the booths erected at suburban fairs. A Table 
dhote of the Petites Ecuries Hotel, where all these strange crea¬ 
tures come together, is the most extraordinary sight in the whole 
town. 

The sale of several works on the book-stabs at railway- 
stations, has-been prohibited by the Minister of the Interior, 
Amongst these we notice “ Les Ballons du Siege,” by M. W. 
de Fonviellc, who, as it is known, escaped from Paris in a balloon 
during the investment of Paris, and delivered lectures in London. 
M. W. de Fonvielle, who was just returning from London when 
the prohibition was issued, has written to the minister in order 
to ascertain the real facts of that extraordinary decision. 

Dr. A. Ernst prints (unfortunately in Spanish) under the 
title “La feculay las plantas fariniceas del nuevo mundo,” a 
list of 100 plants of the New World which yield starch, with 
detailed accounts of the more important ones. 

In the discussion which followed, Sir Battle Frcre’s address, 
at the opening of the African Section of the Society of Arts, 
Mr. Hyde Clarke read a letter from Lieut. Maurice, Private 
Secretary to Sir Garnet Wolseley, dated “Head Quarters, 
Yancoomassie,” from which we take the following extract; it 
may prove of some interest to students of the Science of 
language “ A somewhat curious piece of word-coining, which 
has fallen under our notice here, may interest you in connection 
with the broader aspects of the subject of which you write. The 
Ashantees having experience of our rockets only as they come to 
them in destructive form at the end of their journey, call them 
by the sound they make, 1 Schou-schou,’ or something of the 
kind. The Fantees, on the other hand, adopt bodily into their 
Language our own names for those things which they have not 
seen before. Thus to the Houssa or the Fantee, in speaking to 
one another, our rockets are named rockets, while their enemies 
call them schou-schou. It is possible that as war has not been 
in savage times an uncommon condition of mankind, analogous 
'causes for different names having been adopted by different 
nations may have been not unfrequent in the past.” 

The Council of the Statistical Society have founded a bronze 
medal, under the title of" The Howard Medal,” to be presented 
to the author of the best essay on some subject in “Social 
Statistics,” a preference being given to those topics which Howard 
himself investigated, and illustrated by his labours and writings. 
Tlie title of the Essay to which the Medal will be awarded In 
November 1874, is as follows:—“The state of Prisons, and 
the condition and treatment of Prisoners, in the Prisons of 
England and Wales, during the last half of the eighteenth 
century, as set forth in Howard’s “ State of Prisons,”and work 
on ‘Lazarettos.’" The Essays most be sent to the Assistant 
Secretary of the Society on or before September 30. The 
competition is open to any competitor, providing die Essay be 
written in the English language. 

We called attention last week to the course taken by the Perth¬ 
shire Society of Natural Science, in reference to the present 
election of Members of Parliament The Society sent questions; 
to the candidates for the City and County of Perth, relating to 
the appointment of a responsible Minister of Education, to State 
help for Science, and to the promotion of scientific exploration 
expeditions, such as that of an Arctic expedition. The Liberal 
candidates sent no reply; the Conservative candidates sent favour^ 
able answers. The following is the reply of Sir William Stirling 
Maxwell, the Conservative candidate for die County of Perth 


PU reply to your letter, 1 beg to say that 1 have long been of 
Og&Afan that the Existing Education Department, and all our 
Public and Literary Institutions should be placed under the 
general supervision of a responsible Minister* In Parliament X 
was generally inclined to fiwour the expenditure of money for 
scientific objects when the Government thought proper to 
sanction them j and an Arctic expedition, and various re¬ 
searches, unremnnerative in a pecuniary sense, might fairly fall 
into the lint of such objects.” 

In June last year Prof, O. C. Marsh, the discoverer of 
Dinoteras andBrontotherium, started on a five months’ geological 
expedition to the Kooky Mountain regions and the Pacific coast, 
to study, as he had done on previous occasions, the Cretaceous 
and Tertiary formations, which are there so rich in vertebrate 
remains. From Fort McPherson, Nebraska, they proceeded to 
Niobrara under the escort of two companies of United States 
cavalry, which were indispensable on account of the hostile 
position of the Indian tribes. Among the other places visited 
were Fort Bridger, Wyoming j Idaho and Oregon ; Colorado 
and Kansas. The expedition was very successful, and the 
collections procured were large, containing many new forms. 
It is much to be regretted that no English geologists have ac ¬ 
companied Prof. Marsh, as most of the fossils peculiar to the 
regions he is exploring, are quite unknown in this country, 
except from descriptions. 

THEME will be held at Christ Church, Oxford, on Saturday 
February 28, an election to a Junior Studentship in Physical 
Science, tenable for five years from the day of election. It will 
be of the annual value either (i) of 100/. {inclusive of an allow¬ 
ance fot room rent), if the Governing Body shall so determine ; 
or (2) of 85/. (also inclusive of an allowance for room rent), 
which sum may be raised to the larger sum above-named after 
the completion of one year’s residence, if the Governing Body 
shall so determine. Candidate? must call on the Dean on 
Wednesday, February 18, at 1.30 p.m. The examination will 
follow at 2 p.m. Candidates must not have exceeded the age of 
20 on the Ut of January last, and must produce certificates both 
of the day of their birth, and of good character. Papers will 
be set in Chemistry, Physics, and Biology; but candidates will 
not be expected to offer themselves for examination in all these 
subjects. 

Prof. Cope has recently explored the beds of the late tertiary 
formation, called Pliocene, as it occurs in north-east Colorado. 
He discovered twenty-one species of vertebral a, mostly mam¬ 
mals, of which ten were new to science. Fou r are carnivora, 
six horses, four camels, two rhinoceroses, one a mastodon, &c> 
The most important anatomical results attained are that all 
the horses of the formation belong to the three-toed type, and 
that the camels possess a full series of upper incisor teeth. The 
discovery of a mastodon, of the M. okioticus type, constitutes an 
Important addition to the fauna. One of the homes is distin. 
gwished by its large head and slender legs, much longer than in 
the common horse. A full account of these results will shortly 
appear m the report of Dr. Hayden's Geological Survey of 
Colorado. 

The additions to the Zoological Society’s Gardens during the 
past week include a Suricate (Suricata t zinic) from S. Africa 
and a West African Python (Python sofa), presented by Mr, 
J' Coonley ; a Feline Douracouli (NyctipUhecvs ftlinus) from 
Brawl, presented by Mr. G, Hollis j a common Kingfisher 
(AUtdo isfida), British, presented by Mr. A. Yates j a Collared 
Fiwk $at (Cynmytfam calktrk), an Axis Deer (Ccrms arts), 
and a Molucca Deer (C. wofevamatt), born in the Gardens 1 two 
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SOCIETIES AUD ACADEMIES 

London 

Royal Society, Jan. 22.—“On the Physiological Action of 
the poison of Naia trifudians and other Indian Venomous 
Snakes,” II., by Drs. Brunton and Fayrer. 

The results of these investigations show that the poison of the 
cobra is similar in its action to that of Ophiophagus, Bungams, and 
other Colubrine snakes, whilst that of Daboia is similar to the 
virus of Echis, the Trimercsuri, and otheT viperinc snakes, the chief 
difference between them being the greater tendency in the 
viperine poison to cause hoemorrhage or more severe local syrop* 
toms. The blood of animals killed by the viperine snakes 
generally remains fluid after death, whilst that of animals killed 
by colubrine snakes form a firm congulum. 

The conditions caused by the action of the poison are illus¬ 
trated by the symptoms manifested by man ami the lower ani¬ 
mals. The Cobra, Ophiophagus IJydropludo.*, and Bungarus 
are all very deadly. The Viperine Daboia, and Echis are 
scarcely less so, whikt the Indian CroLalidiv, such as the Tri- 
meresuri, are much less so. A series of experiment* is detailed 
which illustrate the physiological action of the virus on the 
nervous system, the muscles, the blood, the respiration, the 
circulation, and the function of excretion, and also the mode in 
which death is produced. 

The fatal action is shown to Ixi due (1) to arrest of the respira¬ 
tion by paralysis of the muscular apparatus, by which that 
function is carried on. (2) Or by rapid arrest of the heart’s 
action, in cases where the poison has iound direct entry by a 
vein, t’.f. thejuular, In such, death is almost instantaneous, 
and the heart is found to have ceased to beat when in systole. 
The physiological import of this is very interesting and im¬ 
portant, and it was demonstrated by Dr. Brunton, who ex¬ 
plained its probable mode of action in certain ganglionic 
centres in the heart; a subject which gave rise to aome discus¬ 
sion ; (3) or death may be due to a combination of arrest of 
respiration and of the heart's action ; (4) or it may be due where 
the quantity of poison is small, or its quality less active, to secon¬ 
dary causes of the nature of other septicemia, a purely patho¬ 
logical question not discussed. 

The mode in which paralysis of respiration (the ordinary form 
of death) is induced, has been most thoroughly investigated, and 
it may be said that the question is now settled. 

The virus absorbed into the blood either by inoculation into 
the areolar tissue, or by application to a mucous membrane, 
affects the cerebro-spinal nerve-centres, the nerves and their 
peripheral distribution, more especially of the motor nerves. 
The sensory nerves ore less and later a dec ed, and the intelligence 
generally latest of all, and slightly. The complete loss of it, and 
the convulsions which precede death, is mainly earned by 
the circulation of venous blood, the result of the impeded 1 espU 
ration. 

Muscular force and co-ordination are gradually lost; paralysis 
and asphyxia being the evidence thereof. In ordinary cases, the 
heart goes on beating vigorously long after apparent death, and 
with artificial respiration, may be kept up for many hours. 

The investigations recorded, were made with cobra and 
daboia poison, sent to England from Bengal in the dried state, 
a condition in which it resembles gum aral hie, and its activity f? 
great. The animals experimented on were dogs, cats, rabbits, 
guinea-pigs, fowls, pigeons, small birds, frogs. Its action on aU 
these, and the mode in which functions and tissues ore affected, 
are recorded in detail, as well as the extent to which the action 
of the poison is modified when introduced through different 
channels. 

It has now been dearly shown that the poison acts, when 
introduced into the stomach, or when applied to a mucous or 
serous membrane. The idea that it was only effective when in- 
jected directly into the blood, is erroneous. It is, no doubt, 
more .certainly and rapidly fata! when it enters the blood direct. 

It is also shown that it may be eliminated by the excreting 
organs, and that there is, therefore, reason to hope that life may 
be saved if it can be artificially sustained long enough to admit 
of complete elimination being accomplished, as in "he case of 
curare poisoning ; but from the more complex action of the 
cobra poison ihS remains a subject of doubt* ; ; 

By artificial respiration the cwcuktkm haft been maintained, 
both here and in India, by Dr. Ewart and Mr. JUchAvdei for many 
hdfttt; And in one case, after complete paralysis hall occu tmu 
symptoms of reaction and ^ ' ubtained i M , 





tofcbveqr "has yet occurred. The doubt still remains 
whethe r the nervous system that has sustained so much damage, 
ia capable of ever resuming Its functions, even though elimination 
bis complete. 

The so-called antidotes appear to be inert; all that have been 
submitted to trial, including the intra-venous injection of am¬ 
monia, have failed to have arty satisfactory effect, Artificial 
respiration has certainly prolonged life, and partial recovery has 
followed, but no life has actually been saved by it, 

The microscopic appearances of the blood are described, but 
no very remarkable change was observed beyond crenation of 
the corpuscles or diminished aggregation into rouleaux. Che¬ 
mical examination of the blood and its gases Is still needed ahd 
further analysis of the poison U desirable. 

It Is shown that the activity of the poison is scarcely impaired 
by drying, excepting perhaps so far as regards its local action. 

Dilution with water, glycerine, liq. ammonia 1 , and liq, potassas 
did not destroy its activity, nor did coagulation by boding in tire 
ordinary way. The boiUng for half-an-hour under a tempera¬ 
ture of 102° C, seemed to destroy the activity of one specimen 
which was injected into a bird. 

The poison acts on all life, on the lower and higher vertebrata, 
the invertebrata, and even on vegetable life ; for it retards?, al¬ 
though it may not arrest the germination of seeds. But it acts* 
most vigorously on the warm-blooded animals. 

The most remarkable fact connected with it is that It has 
little or no effect on poisonous snakes. They can neither poison ( 
themselves nor their congeners; or if at all, very slightly so, 
whilst tlie poison acts rapidly and fatally on innocent snakes, j 
lizards, fish, and mol Ju sea, , 

With reference to the means of preventing death, it may be j 
said that those that mechanically prevent the entry of the poison 
Into the circulation by means of the ligature, excision, or cautery 
are the most reliable, but that they are only so when applied im¬ 
mediately. 

No means that offer any hope of benefit should be neglected, 
and it is possible that stimulants such as alcohol and ammonia 
may be useful; and in some cases, where the poisoning has been 
severe but not fatal, do good and even determine recovery where 
death would have otherwise resulted. The so-called antidotes, 


however, beyond any actions of this kind that they may possess, 
are apparently quite inert. 

Transfusion of blood is alluded to, but the experiments 
hitherto proposed have not met with success. A more perfect 
way of accomplishing it may be more successful. 


Zoological Society, Feb. 3,—Dr. E. Hamilton, vice-presi¬ 
dent, in toe chair. The secretary read a report on the additions 
that bad been made to the society’s menagerie during the month 
of January, 1874, amongst which were specially noticed a female 
Water-Deer {Hydropotcs inermis), a pair of Pmk*headed Ducks 
{Anas carycpkyllacca ), and a Dusky Monkey {Setn nopitkecus 
oksturm), acquired by purchase, and two Vulturine Guinea-fowls 
{Numida vutturiita), presented by Dr. J. Kirk.—An extract was 
read from a letter addressed to the secretary by Mr. Luigi M. L. 
Albertis, containing an account of a new species of kangaroo, of 
which he had lately obtained a living specimen from New Guinea, 
and which he had proposed to call Halmatums luctuosus.—Dx* 
Cobbold communicated the second part of a series of papers 
entitled “Notes on toe Entoxoabeing observations based on 
the examination of rare or otherwise valuable specimens contri¬ 
buted at intervals by Messrs, Charles Darwin, Robert Swinhoe, 
Charles W. Devis, toe late Dr. W, C. Pechey, Dr. Murie, and 
others.—Mr. Garrod read a paperJn which he proposed a new clas¬ 
sification of birds, details of wmen will bc/ound in another page. 


Chemical Society, Feb. 5. —Prof. Gdliug, F.U.S., presi¬ 
dent, in the chair,—The secretary read a preliminary notice on 
the action of benzyl chloride on the camphor of the Lauraceaj 
(Laupus cpmphm 1), by Dr. D. Tommasi.—Dr. C, &. A Wright 
had a paper on the Isomeric Terpenes and their derivatives: 
Part III. On the essential oils of wormwood and citronelle; 
telnjr a detailed account of his experiments on these substances, 
apreHminary notice of which was communicated to toe society 
sense time since*—The other communications wert a preliminary 
notice on the petbromate*, by M. M. Pottison Muir, F.R, S, E.; 
and bntiw coals from Cape Breton, their cokes and ashes, with 
some comparative analyses, by Henry How, D.C.L. The latter 
paper ghdag toe amount of coke produced by slotb and quick 
fie main seem coal of Sydney mine, Nova Scotia, 
'w>6 Lingua coal, also analyses of the ashes Jeft by these 


Royal Microscopical Society, Feb. 4* —Anniversary 
meeting.—ChaS. Brooke, F.R.S., president, in the chair, The 
report of the council ana the treasurer's statement of accounts 
were submitted and adopted, and the officers and council for the 
ensuing year were elected. The president delivered an address, 
and concluded with obituary notice of Fellows deceased since the 
last annual meeting. The following gentlemen were elected 4s 
officers and council. President—Chaa. Brooke. K.R.S, Vice- 
Presidents—Dr. Braithwaite, F.L.S. ; J. Mi hr, F.L. S'.; 
W, Kitchen Parker, F.R.S. ; F. H. Weuham, C.E. Treasurer. 
—J. Ware Stephenson, F.R.A.S. Secretaries—11. J. Slack, 
F.O.S, ; C. Stewart F.L.S. Council— -J. Bell, F.C. S. ; F. 
Crisp, B.A. ; Dr, W. J. Gray ; J, E. Ingpen ; S. J. Mclutire, 
H. Tee, F.L.S.; W. T. Loy ; Dr. H. Lawson ; 11 . Bengal, 
F.R.A.S, ; A. Sanders; C. Tyler, F.L.S. ; T. C. White. 
Assistant Secretary —Walter W. Reeves. 

Royal Horticultural Society, Jan. 21. —Scientific Com¬ 
mittee,—A. Sniee, F.R.S., in the chair.—The Rev, M. J. 
Berkeley sent portions of holly stems pierced by the larva of the 
wood leopard moth {Zanera Aistuli), —Prof. Thiselt .u Dyer ex¬ 
hibited a small branch of Vit is gongylodes from tlie Victoria 
House at Kew. The end appeared to have been broken off, 
and the adjacent internodes had (apparently in consequence) 
swollen into a mass like a small eucurbilaceous fruit.—Prof. 
Lawson remarked that an Indian vine (Viiis quadranguIans) 
ordinarily had the internodes swollen, though not to any¬ 
thing like the same extent.—-A conversation then arose as to 
the production of aerial roots by vines.—Mr. Worthington Smith, 
F.L.S., detailed the results of a aeries of experiments made 
with the object of ascertaining how far perfectly sound potatoes 
can be contaminated by contact with infected ones.—Mr. Andrew 
Murray, F.L.S,, made some remarks on interesting plants suit¬ 
able for horticulture which ho had met with in the Rocky 
Mountains. 

General Meeting.—Mr. W. A. Lindsay, secretary, in the 
chair.—Prof. Thiselton Dyer made some remarks on a parasitic 
fungus, which was proving exceedingly destructive to hollyhocks. 
It has been identified by Berkeley in this country, and subse¬ 
quently by Duriett de Maisonucuve, in France as Puccinia Mai- 
vac ear um of Montague; it was first described from specimens 
collected in Chili by Bertcro. 

Edinburgh 

Geological Society, Dec. 18, 1873. — On some points in the 
connection between Metamorphism and Volcanic action, by Prof. 
Geikie, president. Aftei adverting to hi* previously published 
views regarding the Connection between the protrusion of gianite 
and ordinary volcanic rocks, the author proceeded to point out 
that the facts were probably capable of a wider interpretation. 
’The metamorphism of large areas was well known to be 
intimately related to the contortion and plication of rocks, 
highly metamorphosed regions being those where the rocks had 
undergone the most intense pressure and crumpling. Heat 
would necessarily be evolved in the process of compression, and 
might have been in some parts sufficient actually to fuse the 
rocks. Such (used portions were probably recognisable in the 
masses of granite, syenite, porphyry, and other so-called igneous 
rocks so common in metamorphosed regions. These views were 
shared by many able geologists of the present day. The author, 
referring to the recent memoir of Mr. Mallet, pointed out that 
such conditions as those indicated by the facts of metamorphism 
were eminently suggestive of the probability that volcanic action 
had accompanied metamorphism. The extensive crumpling of 
the rocks of a region indicates a weak pail of the crust of the 
earth through which the internal heat would for a time be 
more easily transmitted to the surface, while the effect of that 
crumpling would be greatly to increase the store of heat out of 
which volcanic energy arises. Hence both by the access given along 
the line of weakness to the internal heated mass of the earth, ana 
by the increased temperature due to the contortion, water find¬ 
ing its way downward from the surface would encounter condi¬ 
tions eminently favourable for the production of volcanoes. If 
this speculation has any ground of truth, we should expect to 
find some evidence of the association of volcanic masses with 
^ide tracts of metamorphism. Without travelling beyond our 
own country, we seem to have corroboration of it all along the 
{tanks of toe highly-contorted, and, over the Highlands, in- 
tensety-metaraorpnoged bilurian hills* The author then gave 
sjomri details as to toe probable thickness of rock under which 
the present metamorphosed rockS of the Highlands lay hi too 



time of their metamorphism, and showed that It was probably 
c^ptuatively small. They were in great measure, if not entirely, 
metamorphosed before the time aTjJje Lower Old Red sand* 
atone. But the process of metateffiten Vas no doubt a very 
prolonged one, and we should therefore be prepared to fiua 
proofs of its progress at widely separated periods. It is now 
well known that low down in the Old Red sandstone of the 
Midland Valley of Scotland enormous sheets of felspathic lavas 
and tuffs occur, forming such chains of hills as the Saidlaws, 
Oehils, and Pentlands. No earlier traces of volcanic action have 
yet been met with in Scotland, but these masses prove that when 
that action began it was developed upon an enormous scale. 
The author believed the inference might with much probability 
be drawn that this vast effusion of volcanic material was a con¬ 
sequence, or it might even be to some extent an accompaniment, 
of the crumpling and metamorphism of the older Silurian rocks, 
He drew attention to the way in which these volcanic rocks bor¬ 
dered the Silurian areas on both sides of the broad lowland val¬ 
ley, and to the numerous remarkable bosses of granite, syenite, 
and porphyry by which the Silurian tracts were pierced. That 
many of these bosses were formed by the actual fusion of the 
stratified rocks themselves seemed to him highly provable. But 
he held also that some of them marked the lower parts of the 
actual orifices out of which the volcanic materials of the Old 
Red sandstone had issued. He alluded especially to the singu¬ 
lar rounded or dome-shaped hills of granite, felstone, and quartz- 
porphyry by which the Silurian uplands of the southern counties 
arc dotted, and which, from their general form and their relations 
to the surrounding stratified rocks recall some of the characters 
of true volcanic “ necks,” The sheets of lava and tuff have been 
preserved in the broad lowland valley owing to faulting and sub¬ 
sidence, while they have been removed from tire surrounding hills 
by denudation, so as to uncover the roots of the pipes or funnels 
from which they were emitted. After the enormous masses of 
volcanic materials erupted during the period of the Lower Old 
Red sandstone, the underground forces gradually declined in 
vigour, and as the author had shown, became reduced in Per¬ 
mian times to the production of a few small cones scattered over 
the midland valley, and down the valley of the Nith. The re¬ 
mainder of the paper was devoted to the Tertiary volcanic rocks 
of the western Highlands. The author showed that in Skye, 
Raasay, and Mull, masses of granite and quartz-porphyry were 
associated with the volcanic rocks in such a way as to suggest a 
community of origin. Kven at a distance from the main mass of 
the basalt plateaux, granite occurred which was almost certainly 
of Tertiary date. The picturesque granite of Arran, for example, 
which had long been known to be at lea*t post-carboniferous, he 
now firmly believed to be of the same age as the terraced hills of 
Skye and MulJ, that is, younger in date than the soft clays on 
which London is built, and it appeared to be associated with 
actual coulees which had, in some cases, suffeied an enormous denu¬ 
dation like that of the Scur of Eigg. He had not yet been able to 
show that the renewed and prodigious outburstof volcanic action in 
Tertiary tunes had been associated with the metamorphism of any 
wide region, and perhaps no data are obtainable to throw light 
upon this question. But the extravasation of granite rocks at 
several places seemed to indicate that metamorphism had taken 
place, and at least showed, as Mr. Jukes long ago pointed out, 
that molten granite might be associated with true volcanic action, 
though it did not reach the surface as granite.—On fossil cones 
from the Airdrie black-band ironstone, by G. A, Panton.— 
Notes on the geology of India, by Andrew Taylor. * 

MANCllEH'iKU 

Literary and Philosophical Society, Jan. 27.—R. Angus 
Smith, F.R.S., vice-president, in the choir.--“On a Source 
of Error in Mercurial Thermometers,” by Thomas M. Morgan, 
Student in the Laboratory of Owens College. While engaged 
in distillation, the thermometer, which was placed in a Wurtz 
tube so that the column of mercury was entirely surrounded by 
the vapour of the distilling liquid, was found after some days to 
indicate three degrees too little—a discrepancy caused by volati 
ligation from the surface of the column of mercury and conden¬ 
sation on the upper part of the tube. By causing the mercury 
to flow to the end of the tube and back, the condensed portion 
waa gathered up and the correct temperature indicated. It ha* 
since been observed that after each day of distillation, with 
liquids boiling between 60“ and loo° C, a quantity of mercury 
equal to 1* or 1**5 volatilises.*—* 4 Note* on fossil Lithotharania 
so-called NuHipotse)," by Arthur Wm. Waters, F.G.S, These 
attain their greatest development in the Leithakalk, a miocoae 




formation which is principally, in some dim*, afoot enttadv r 
composed of these ajg». Bat they are in ho way coated to the 
Leitnakalk, being also very abundant in the eocene, especially 
the upper division ; the scxtRed granit-marmor, or Bavarian 
marble, a nummuHtic formation. Is very largely composed of this 
concretionary-looking body. In North Italy it abounds in tke 
eocene formations which ore so largely developed in the Veronese 
and Vicentin. In many places the formation U some hundred 
feet, much more than half composed of the Lithothamnium. It 
occurs abundantly in Hungary and Switzerland. The so*caHed 
pisolithic limestone of Pans is according to Giimbel about eight- 
tenths stone algce ; also M. Mario, Astrup; the pleiocene of 
Castel Arquato ; and in fact it seems to be found in most of the 
tertiaries on the Continent ; it is further found in the chalk at 
Maestricht, and in the Jurassic sponge beds at Bchwabcnbetgs. 
The object of this paper is to draw attention to the great masses 
of these bexiles ana the importance of always noticing their oc¬ 
currence in geological formations, since it should be a very 
material help in regard to the climate, and the conditions of the 
coasts and currents, besides being of great stratigraphical 
assistance; nor is it of less importance to note carefully the 
growth of recent ones, for only through a, knowledge of the 
present can we interpret the past. 

Paris 


Academy of Sciences, Jan. 26. — M. Berlrand in the 
chair.—The following papers were read :—Note on magnet¬ 
ism, in answer to M. Gaugain, by M. J. Jamin.—Direct demon* 

stratum of the equation j ~ oby M. A. Lcdieu. This was a 

continuation of the paper read at the last session of the Academy 
by the same author.—Note on the Rhone irrigation canal, by 
M. A, Dumont.—Several papers on the action of water on lead, 
were received,—Organogenesis compared with androgenesia 
[Vamlrock), by M. Ad. Chatin. This part of the paper dealt 
with the Saxifrages and Crassulacea .—On the lateral solfataras 
of the Chili volcanoes, and on certain new minerals, by M. L, 
Domeyko.—On the history of the question as to the passage of 
birds through the air, by M. A, Penaurl.—On the shocks of 
earthquake at Nice, by M. Prost.—Determination of the pluck- 
erian numbers of envelopes, by M. H. G. Zeuthen—On the 
apparent orbit and period of revolution of the double star { Her- 
culis, by M. Flammarion.—On the variable state of voltaic 
currents, by M. P. Blazerna. This was an answer to M. 
Gazin’s recent remarks on the subject.—On a new sacchnro- 
metcr and a new method of obtaining an absolutely monochro* 
matic sodium flame, by M. Laurent. The latter object is 
attained by interposing a cleavage plate of a crystal of notasric 
dichromate between the polariser and the flame. Tliis ab¬ 
sorbs nearly everything but the yellow light of the flame.— 
Researches on the flow of liquids through capillary tubes, by 
M. A. Guerout,—On a new laboratory balance, by M. DeleutL 
—On eihylic ovalurate and oxamethane cyanurate, by M. £. 
Grimaux.—On the grafting of dental follicles and of their con* 
stituent organs, separately by M. Legrosand Magitot.—Remarks 
on M. Martin’s paper on the comparison of the anterior member 
of the “ Mon triremes " with those of birds and reptiles, by M. 
E. Alix.—Note on the ammoniacal fermentation of urine, by 
M. A. Lailler.—On the pretended emission of ozone by plants, 
by M. J. Beliucci. The author had made a number ot com* 
parative experiments on this subject. He found the colouration 
of the test paper to be due to the combined action of light and 
moisture. 
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PHYSIOLOGY AT CAMBRIDGE 
are not of those who believe that the qualify of 
the scientific work produced by any country as a 
whole, is dependent to any great extent on the facilities 
afforded for special study, though the amount yielded in 
any special direction varies directly as the opportunities 
and encouragement which are offered. All experience 
goes to show that the ability of the individual is a con¬ 
stant quantity, and that whatever direction his mind 
takes, as the result of the circumstances in which he is 
situated, he is sure to rise to a certain standard of ex. 
cellence in the quality of his productions, and no higher . 
in other words, the same facts put before two men of 
different mental powers will be employed in producing 
results of different quality, dependent on those powers. 
The backward state of physiology, and it may be said, of 
biology generally in comparison with the more exact 
sciences, has recently become so conspicuous, that at¬ 
tempts are being made by many of the leading scientific 
men to attract into these comparatively untrodden paths 
some of those able minds which would otherwise have 
devoted their best energies to the mastery and further 
elucidation of points in a subject such as mathematics 
which may be almost said to have reached the limit 
of human mental power, as far as the methods at 
present at its disposal are concerned In biology 
and physiology, however, the case is very different; 
their students may be said to be suffering from 
a glut of facts and disconnected minof theories, which 
want the assistance of some master minds to weed and 
connect them, so that the road may be made more easy 
for other less gifted workers. That such is the case is 
rendered evident by the undecided and tentative way in 
Which most biological problems are on all sides discussed. 
Opinions the most opposite are held on fundamental 
points by partisans of different schools, and discussion 
becomes more a question of which side can be most subtle 
in its language or most dogmatic in its statements, rather 
than which is the true exponent of the subject under con¬ 
sideration. In such cases the precise statement of the 
problem by a master-mind wouid set the question at rest 
once and for alL 

There are, however, many difficulties in the way of 
getting men suitable for this higher work, and for more 
thanone reason. One of these is that there are very few 
Who cm be made to undertake the thorough training in 
mere than a single subject, that is necessary for it A 
student of ability at the University of Cambridge, for 
itWt^ce k takes up mathematics, and too soon finds that 
hi; has every reason to expect considerable pecuniary 
reward if be devotes the whole of his period of 
gtndentd^p to Working forhis tripos * be cannot but 
wkoleof bis time to single subject, 
/' of equal powers who did so would 
and prevent his appearing in the 
, Which insures hto afcliowahip, 
He keeps to his subject 
maps the reward j but bythat time other duties, 
generally of a social nature, together with the narrowing 
£ J|§^ temeted att his 


inclination to strike 01^ W fresh line of thought, egg he 
commences the routine Of life, acquiring by everyday 
experience those facts which so many others of equal 
ability have learned before, and which he cannot therefore 
turn to any good account. The great defect of the 
Cambridge mathematical tripos is that it is too ultimate, 
and too complete in itself. The day on which the list 
comes out is that on which most think that mathematics 
has done as much good to them as it can do, and on that 
day most throw over for ever that genuine method of 
working which has occupied so much of their time and 
thought during the three or more previous years, never to 
return to it 

Things being so, all must have felt intense satisfaction at 
the establishment at last of laboratories in Cambridge, such 
as that for Practical Physiology by Trinity College, under 
the able superintendence of Dr* Michael Foster, and that 
for Practical Physics by the Chancellor, under Prof Clerk- 
Maxwell, whose return to Cambridge has itself been a 
great stimulus to the advance of the subject in which he 
so greatly and so justly shines. 

The first instalment of original papers from the former 
of these newly-founded institutions has recently been 
published. From the manner in which the researches 
have been conducted, from the thoroughly scientific and 
careful method of work adopted, the great discretion and 
experience of the. Professors, as well as the excellent 
quality of the minds, with the assistance of which he 
has to deal, are evident. No teacher can help having 
a feeling of satisfaction at such work as that of Mr. 
Balfour and Mr. Liversidge, which shows signs of ex¬ 
cellent mental training as well as a thorough love of 
the subject. Dr. Foster's standard is evidently a high 
one, and from the papers before u$ it is certain that on 
future occasions only thorough work, based on well-verified 
facts, arrived at by the most approved modern methods, 
and checked by the researches of previous authors, are 
f to be expected from his laboratory. 

Besides the papers on the development of the blasto¬ 
derm and blood-vessels of the chick, and on the amyloid 
ferment of the pancreas, by the two above-mentioned 
authors, Dr. Martin gives some short notes on the struc¬ 
ture of the olfactory mucous membrane in connection with 
the observations of Max Schultze and Exner. Mr. Dew- 
Smith records the results of observations—made with the 
assistance of that beautiful instrument the pendulum 
myograph ion—on double nerve stimulation, or the simul¬ 
taneous stimulation, by two pairs of electrodes, of a single 
nerve, with well-marked and very instructive results. 
Mr. Yule also has a paper an the mechanism of opening 
and closing the Eustachian tube, in which, besides clearing 
up some points connected with their physiological func¬ 
tion, he throws fresh light on the correct anatomy of their 
pharyngeal orifices. 

In one of the papers, that by Dr. Foster himself, 
which is referred to by Mr. Lewes in this Journal 
(Nature, vol. be. p, 83), Mr. T. 0 . Hardin&Senior 
wrangler in 187a, is mentioned as one of those who 
have been working in the laboratory. This is a most 
promising sign; formas previously remarked, nothing 
is more Wanted than the assistance of such men, in 
order to show the bearing ai»d value of the various 
facts Mi mom oh by pure physiologists. We hope that 
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Foster win be successful m attering other advanced 
mathenjaticians to the study « & Subject; and better 
still, that he will be able to persuade those who are in the 
beginning of their undergraduate mathematical educa¬ 
tion to devote some of their spare time—quite a recreation 
as it would be—to learning the first principles and the 
methods of physiological research, under his able super¬ 
vision. 

Tyuly Dr, Foster and Dr, Clerk-Maxwell have a noble 
work before them, and we may hope that by their ex¬ 
ample and precept Cambridge may after a lapse of thirty 
or forty years, in the matter of physical and physiological 
research, be on a level with a second-rate German Univer¬ 
sity, 


ATHENIAN TEXT-BOOKS OF SCIENCE 

E y\uptbiov rr}$ Xij fit ia? t Kara rets Mwrarar n)s m -tarries 
7 rppodovr. (tiro A vaerr. K Xpr^cnofiapov, Ei/ A0>jwur, 

1871 .) 

EtTHmj^tmKa Hapado^a. (Xiro A. 2. Srpoyfurot, . . . ABr)tnj<ri, 
1864,) 

XU pi A fpos K<u roup fLp(fry(t<t>v Airrou. (Ytto A. 2. STpwpffos, 

1869,) 

Jltpi ra>v Tvwffccov tea * row Sofcamav r«v rt dp\atwu km roiv 
ytorrepw <wy irpas ra <fnmtea (fycuwptva iv y kcu rmv 
pg&obav tqu fptvvap avra. (Ytto A. 2 . Srpov^rror, 1858,) 

T HE University of Athens has existed for no more 
than thirty-seven years. Two of its four Faculties, 
—the Faculty of Medicine and the Faculty of Philosophy, 
require a knowledge of natural philosophy and chemistry. 
It is difficult to understand how these subjects could have 
been taught at first, for the students by no means often 
understand French, and no Greek books on science then 
existed. No doubt the professors taught as Plato and 
Aristotle taught; and the note-book of the student had 
to bo his text-book. But matters have changed since 
then; the demand for text-books in Greek has caused 
them to appear; slowly indeed, for we have seen but lew 
books on science, but we may hope that the original text¬ 
books which are now beginning to appear are the first of 
a continuous series. Do not let it be imagined that the 
works whose titles arc given above are the only works on 
science we could find in all Athens. There is a big book 
on Physics by M, Damaskenos, who has also written on 
trigonometry and meteorology ; there are various memoirs 
by M. Stroumpos on the refraction of light; on the in¬ 
ternal constitution of ilame ; on the fundamental princi¬ 
ples of hydrostatics, &c. The University is tolerably 
well supplied with physical and chemical apparatus, and 
ip good time, we hope, some good student-work will be 
done there. 

Many of the professors have studied in Paris, and we 
see evidence in the text-books oi French science and of 
French thought Prof. Chrestomanos appears, however, 
the compilation of his Chemistry, to have consulted 
Krnit of the recent books and memoirs. We are glad to 
wo Caniwaro often quoted as W authority. The work does 
UdtJ>went any specially noteworthy featurea»but it is sound 
and eminently dear. The phraseology is at times somb- 

■ : a, western stud#* ; Onw m 4 s «*.«** . 
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ploy such words as ^Physfeiib^^ apd ^Fhutbtojty^^ & 
After some prefatory remarks Concerning thedivkiou 
of the sciences, we have a few pages given to the history 
of chemistry. The period of Alchemy is wrongly staffed ; 
to extend from 400 to 1500 A.D. Then latrochemistiy 
from 1500 to 16505 Phlogistic chemistry from 1650 to 
1783 ; the new chemistry of Lavoisier and Davy, and so 
on to the chemistry of Kekuld and Canizzaro. This Is 
followed by a short account of physical chemistry 5 then 
an account of crystallography with good figures of 
crystals. Although many of the names of our elements 
are derived from the Greek, the table of elements looks 
rather puzzling : lead is of course pdkvfibos, while molyb¬ 
denum becomes paXu/S&wvioM; platinum is Xfu*oxpv<roy 5 
tungsten (or Wolfram) is ftoXefrpapwv; nitrogen is at the 
beginning of the alphabetical list; copper near the end# 
Again, as to compounds the names of the oxides of 
nitrogen read as vnofaidw *A£«tqu; ££c{6tov ’Afwrov ; 

VlTpwbfS d£v i ViTQVlTpkK&V o£v J WTplKOp dfu. The thCOTy Of 

atomicities is well developed : niobium and tantalum are 
the only pentatomic elements; while molybdenum and 
tungsten are the only hexads. The peculiar atomicities 
of nitrogen and iron are not noticed. The building up of 
compounds on the type respectively of one, two, and three 
molecules of water is fully discussed (jiopuw is the term 
used in place of our low-Latin mokcula)* Full tables of 
grouped elements appear; and the naming of compounds 
is considered. After this considerable and important in¬ 
troduction the work begins with hydrogen in the usual 
manner, and the account of the other element follows in 
due course. 

The “Scientific Paradoxes” of Prof. Stroumpos if a 
volume of essays on physics and physiology ; including 
magnetism, electricity, illusions, alchemy. Here too we 
find paradoxes of another kind j would Mr. Glaisher re¬ 
cognise his name as 6 T\<u<rx<pos t or Mr. CoxweB as 
6 Kn£ovf\Xoy ? The treatise on the Air, by die same 
author, is a tolerably complete treatise on pneumatics, 
illustrated by very crude, but original and sufficient wood- 
cuts, The discourse on the history of Science is very 
interesting, and fell of excerpts from Plato, Aristotle, and 
other ancient writers. For them we think Prof. Stroumpos 
has claimed too much ; we cannot with any degree of 
certainty assert that Aristotle discovered that the sir post 
scsses weight. His experiment at the outset is altogether 
faulty, for he tells us that an inflated skin (4 
ami**) weighs more when filled with air than when q&ptyf 
that is, not inflated. This of course we know from 4kg 
law of Archimedes is false 5 a bladder full of air weigh# 
in air can weigh no more .than the uoiaflat# 

These works constitute the commencement of Atbflfcd 
science. The city, while its art, and literature, smd pfei- 
losophy, have unhappily long passed their culmtnaripg 
point, k more scientific than it has ever b m 
far from the place in which the Ffripstotic 
periment with a crude m 

With Theophrastus *s demonstrator, 
weighs his mlly yacHous vfsfe^and ; 

pfedes oxygenand hydrogen, 
t remote city, met of the 
■we, cannot effect -much ; but W 

the .century 

' a* much riU hi 4 aaa tn#HiftnAa .nfemniafry awdiilivfefe, > 
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1 ''tqf'^Or* Schmid tin the service of astro- 

•$Hilt of the Nymphs, over against the 
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r G. F # Rodwrix 


, .MW ACR 1 VIDM OF NORTH AMERICA 
Synopsis of the Acridtdce of North America. By 
Gyrus Thomas, Fh.D. Published in Vol, v. of Report 
of the United States Geological Surrey of the Terri¬ 
tories, Pp, 1-262, (Washington, 1873.) 

I N a prefatory note to this volume the United States 
Geologist, F. V. Hayden, tells us that Prof. Thomas's 
imk on the Acrididas of North America is published “ in 
the belief that it is a substantial contribution to natural 
historyand certainly it is impossible, on a perusal of 
the work, not to share in this belief? it is, moreover, 
another proof of the great boon conferred upon natural 
science by public surveys and Government expeditions. 
Serious and extended works on natural history (except, 
perhaps, those relating to some few very popular branches 
of it) would seldom be produced, or in many cases their 
materials be collected, if it were not for the assistance of 
natural history societies, public surveys, and expeditions ; 
organisations of these kinds can afford to disregard 
the commercial aspect of the question, and are able to 
bestow upon the public, works which private enterprise 
would seldom venture upon. Among insects, the Or- 
thoptcra (of which order the Acrididee are a well- 
defined family group) are certainly not the most popular 
among entomologists, though, fot many reasons, of 
groat interest to others. Few persons but have some 
cherished association with, for instance, the persistent 
chirp of the cricket on the hearth, or the shrill stridula- 
tums of some of the grasshoppers ; there are, again, few 
more wonderful sights in the insect world than a flight of 
locusts ; and few natural scourges are more terrible than 
those inflicted by the devastations of these rapacious 
creatures; the walking-leaf and stick insects (Mantidae and 
Bhasmidse) are also very popular objects for sightseers 
hi natural history museums. The lack of general popu- 
kyriity among collectors and students arises probably 
ttr great measure from the Orthoptera being com- 
irfonly less sightly as cabinet object? than some other 
order* of the Insecta, though perhaps it arises as 
or more from the paucity of works combining both 
* general and special treatment of the whole, or of well- 
defined groups, of the order under consideration. Dr. 
Thomas's work is undoubtedly calculated to encourage 
the study pf the huge group included under th tAcridida, 
and to be peimihuriy acc^table to American entomologists, 
JW fc ttpt ^nly dewsribe* a huge mtdtm of North Ameri- 
(both kfttMm sjfecfesas wdiafdmy ones); but 
f give*, in ah i c«m^a# yiew of 

Ike jpbesalt^^ the Grthopiera^ with the rela- 

' A ’ i 1 of the Atrldffise tothe otberattb^ordhiid group*, their 

^Mepeeiea evtr North American Thw introduce 

of Re work 1* illustrated by two remarkably 
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imperfections involved in a linear arrangement of any 
portion of the animal kingdom; but if a real genealogical 
relationship be that which exists between all Ulring 
creatures, then it is apparent at once how comparatively 
unimportant is (generally speaking) the mere linear 
arrangement of the series j it is, indeed, the only possible 
one on paper, but in reality some of the most important 
relationships do not run in one unbroken line, but in 
lines diverging at many different angles, and in many 
different planes. Dr. Thomas considers the Orthoptera as 
arising from the Crustacea, and, after Reviewing the 
various extant arrangements of their families, divides that 
under consideration—Ac Ritual (*>. the saltatorial 
Orthoptera, or Grasshoppers with comparatively short 
antennae), into two subfamilies —Acridine and Tetti- 
ginac ; the, former of these is sub-divided into three 
divisions : — Comocrphalidrs, Orthocerides, and 
Xiphockrjdes, forming (in the order in which these are 
here given) seven groups 1. PROSComm ; 2. Tryxalini ; 
3* TRIGONOPTERYGINI ; 4. CEOIPODtNI ; 3. ACRIDINI ; 
6. Xiphocerinx ; 7. Phymatini (?). The three first of 
these groups belong to the ConocophcUidcs, the two next 
to the Orthocerides , and the two last to the Xiphocerides . 

The subfamily Tkttigw^e is undivided, and consists 
of a single group, Tettigini. 

A useful and concise Synoptical Table gives the 
leading characters of the author's sub-families and sub¬ 
ordinate groups ; and another Synoptical * Table of the 
United States genera (p. 49), as well as an excellent 
plate containing seventeen figures, will give great assist¬ 
ance to the student of the American species. Fp. 55— 
245 are wholly occupied by scientific descriptions of 
species, genera, and other larger groups. This portion of 
the work is divided into two parts, the first treating erf 
the Acrididae of the United States (pp. 55—190); the 
second (pp. 195—245) of those of North America, not 
found in the United States. The number of genera cha¬ 
racterised as North American is 45 ; that of species 227. 
In the United States (exclusive of Tettigina, which con¬ 
tain 3 genera and 12 species) are, at present known, 12$ 
species of 25 genera; of the former, forty, and of the 
latter, four are described as new ; and six others also are 
described as not hitherto known to be represented in that 
more restricted locality. At pp. 3—6 will be found a boon 
to the American orthopterologist in the shape of a list of 
those authorities which contain descriptions of the genera 
and species of Acrididse belonging to the North Ameri¬ 
can fauna. Another exceedingly useful feature of Dr. 
Thomas's work is a glossary at the end explaining the 
technical terms (to the number of upwards of 200) used 
in the scientific descriptions j the utility of this glossary 
will, no doubt, be felt fax beyond the circle of students 
and collectors of the Acrididae. 


OUR SOOk SHELF ; 

Daily Bulletin of Weather Reports, Signal Saraioe, 
UmUd SMies Amy* taken at 7,35 AJt, 4 and 
it Washington Mean lime, with the Synopses, 
Probabilities, am Facts for the Month of September 
187a* (Washington, Government Feinting Office, 1873.) 
THiais a quarto volume of upwai^ if ite pp., contain- 
iog beside* 90 weather-chart#^*Aree ftfr each day of tile 
loimtnoepteniDer19/3U xnevoiHRxeis pesnsnoe iw 


topurpose of allowing the method of working of this 
Vision of the U.S. Signal Service, the 44 Division of 
Telegrams and Reports for the benefit of Commerce and 
Agriculture.” The system appears to us to be thorough 
and careful, and calculated to lead to valuable scientific 
results in the department of meteorology. For each of 
the three daily times mentioned in the title, there is first 
a tabulated meteorological record from 72 stations in the 
United States and British N. America, showing the state of 
the barometer, thermometer, humidity, wind, clouds, rainfall, 
weather. This is followed by a weather-map constructed 
on the preceding record, on which, by clearly distinguish- j 
able marks, the state of the weather at all the stations is ! 
shown, whether clear, cloudy, snow, rain, &c., the direc¬ 
tion and velocity of the wind, and the average elevation ] 
of the locations. Following this is a synopsis of the re¬ 
cord, in which the general results of a comparison of the ; 
particular observations are briefly stated. This synopsis 
b succeeded by a statement of 4 4 probabilities^ which are 1 
the deductions made from the conditions exhibited in the 1 
chart, considered in their sequence, as to the meteoric 
changes probably to follow within the twenty-four hours 
next ensuing. Then come the 41 facts” by which the 
44 probabilities ” may be tested, these facts being a classi¬ 
fied statement of the state of the weather at the various 
stations at the next succeeding time of observation, with 
w general remarks ” showing how far the probabilities have 
been realised. This is done, as we have said, three times 
every day of the month for which this Bulletin is pub¬ 
lished, and the value of the publication to students of 
meteorology is evident. “ As a contribution of data, at 
least, to meteoric science,” the introductory statement 
justly says, “ and a demonstration that it needs only that 
governments should will and act through proper organisa¬ 
tion to make meteoric knowledge of daily and practical 
use to the people, the publication must have its value.” 
The Government of the United States deserves the 
highest credit for the wisdom it displays in perceiving 
what the true interests of the country are, and for its 
liberality in supporting a scientific department such 
as the one from which this Bulletin issues, whose 
business it is, by publishing the result of scientific re¬ 
search, to f< benefit commerce and agriculture.” By a 
patient pursuit of the system exhibited in this Bulletin, 
and by adopting what improvements may from time to 
time suggest themselves, we have no doubt that results of 
great value to science will follow. 


The Treasury of Botany: a Popular Dictionary of the 
Vegetable Kingdom, with which is incorporated a Glos¬ 
sary of Botanical Terms. Edited by J. Lindley, M.D., 
and Thos, Moore; assisted by numerous contributors. 
New and revised edition, with Supplement. (London : 
Longmans, Green, and Co., 1874.) 


There is no more difficult task than that of editing re¬ 
issues of scientific works published some years since. 
The progress of science is so rapid, the number of new 
facts accumulated year by year so enormous, that the 
most satisfactory and exhaustive treatise oh any subject 
written by a specialist in that subject, becomes to a cer¬ 
tain extent obsolete or imperfect in ten years. And yet, 
where can our scientific men be found with leisure to 
write or edit new dictionaries of science every ten years ? 
The re-editing of old dictionaries seems, therefore, the 
inevitable alternative, though one attended with many 
disadvantages, winch disadvantages are greatly increased 
when the objectionable plan has been adopted, as in the 
present case, of stereotyping the plates of the original work. 
The new facts can then only be placed before the reader 
in the form of a supplement Which may often seem at 
variance with the work itself, while errors or imperfect 
descmtionscannot fail to be reproduced* Lindley * 
MwtifS of Botany” was so admirable a 

such an enewmous mass of ' 


thm, that a new edition must nece**«^ 
although botanical science hfti ma 4 e;,,j^ch.x«p. 
strides since , its tot publication in i860 ; ana to 
welcome will be more hearty when it is fbtoriltot 
the new matter has been entrusted to such fQU* 
petent authorities as Dr. Masters, Prof. Thiselton* 
Dyer, Mr. Britten of the British Museum, Mr. J a c ks o n 
of the Kew Museum, and the surviving editor* 
The only fault we have to find with the supplement 
is that it occupies five times too little space; under 100 
pages out of 1,350 is dearly entirely insufficient to cveh 
a brief account of the main additions to botanical know¬ 
ledge made during the last eight years. Had the new 
contributors been allowed a larger space, the book would 
have been a far more satisfactory one. It is to be re¬ 
gretted that at a time when so much attention is bring 
paid to vegetable histology, a description of the vegetable 
cell should be republished without comment, not only SO 
inadequate, but so misleading in our present state Of 
knowledge, as the following:—" Cavities in the interior of 
a plant; the cells of tissue are those which form the inte¬ 
rior of the elementary vesiclesor that no description 
whatever should be given of the structure or mode of 
formation of starch-grains. As a dictionary of botanical 
nomendature and classification the work is most ample ; 
and on this ground only the 44 Treasury of Botany^* is 
one which no botanical student can afford to be without 

A. W. B. 


LETTERS TO THE EDITOR 


[ The Editor does not hold himself responsible for opinions expressed 
by Ids correspondents . No notice is taken of anonymous 

communications .] 


Simultaneous Meteorological Observations 
It is doubtless familiar to most of your readers that at the 
Meteorological Congress at Vienna a proposal was adopted 
which was made by the War Department of the United State* 
regarding the institution of a system of simultaneous daily ob¬ 
servations all over the globe. 

I have recently received the subjoined letter from the chief 
signal officer at Washington on the subject 
It may be of interest to your readers to know that invitations 
have been issued by this Office to a large number of observing 
meteorologists in the United Kingdom, on whose co-operation I 
considered I might count, and that I have received returns tom 
sixtyooe stations to the tot fortnight of the year, and (torn 
sixty-four for the second, so that we may consider that to plan 
has met with general acceptance with the public. 

I am ready to receive the names of any gentlemen who to 
willing to assist in to scheme, and who possess properly verified 
instruments, and shall be very happy to answer inquiries on to 
subject. Robert H. Scott, Director ; 

Meteorological Office, London, Feb. 17 


“ War Department, Washington, tkQd 

75 Jan. to v 

44 Sir,—At the recent Meteorological Congress at Vieptoa 
proposition was adopted to to effect that it is desirable tot, 
with a view to their exchange, at least one uniform obeemdon 
of sudr character as to be suitable for thepreperadofi of synoptic 
charts he taken and recorded daily tod toatamcooriyatws 
maaystation* as practicable throughoutthe world. 

“The United States has an especial interest towpottaand 
exchanges of this character, for to um of topardotowotfc 
in which it U engaged. It is hoped tot wto J :to7to':to>^.:, 
ciently extended, sathfactorysritoocs of 1 * * 

time to time presenting tbemadyortotos C 
cannot be answered, wf. he amto**. 

41 1 have the 

aregular exch«^beiwero ^ ‘ * 

TOE «e DirectoTr tol 



n ports mU « from simultaneous obser* 
.mimz 4 fe*a daily «t As map of the stolons under your charge 
pty may bep r ac tic a b le for you to instruct orrcquest to furnish 
dm fepctt% or from other stations from which they may be 
- raltnurily tendered, and of similar reports to be taken at the 
gOafaliritodstations of this Office throughout the United States. 
The reports to embrace, at least, pressure (reduced), tempera* 
bare, wind* rain, relative humidity, and clouds, and to be made 
at ia<43 P.M., Greenwich mean time. The records to be printed 
or m manuscript, as you prefer, and to be mailed (as many of 
them m may be ready for exchange on the dates) in packages, on 
the,15th and last days of each month. Should ctrcninstances 
render H inconvenient for your Office to furnish such reports 
without blanks for days on which they will necessarily fail to be 
taken, the records will be none the less gratefully received, 
Self-registered records will be very acceptable. In return ex¬ 
change it is proposed to mail to your Office on the xgth and 
last mays of each month the record of the simultaneous report 
prepared for that purpose in the form of which the enclosure 
herewith is a specimen for a single day. 

fl The data so to be exchanged are intended for any use either 
Office may wish to make of them. 

11 As an acknowledgment to those who may, upon your invi¬ 
tation, assist in a work so much wished for onithe part of this 
Office, it is proposed to send to you monthly copies of the 
* Official Monthly Weather Review,'with Its Maps, for distri¬ 
bution to each of those so assisting, or other papers published by 
this Office, if so requested. 

** In requesting this exchange as a part of a system to which 
It is hoped a very wide extension can be given, the Chief 
Signal Officer recurs with pleasure to the prompt encourage¬ 
ment received at your hands at the earlier steps for its adoption, 
and is gratified to announce that co-operation for similar ex¬ 
changes of records, commencing on January i, 1874, has been 
requested or is in progress with Prof. H. Wild, Director, 
Imperial Observatoiy, St. Petersburg; Prof. A. Coumbary, 
Director, Imperial Observatoiy, Constantinople, Turkey ; Prof. 
Owl Jelinek, Director, Imperial Observatory, Vienna, Austria; 
Prof. Quctelet, Director, Meteorological Observatoiy, Brussels, 
Belgium j Prof. Buys Ballot, Director, Meteorological Institute 
of the Netherlands, Utrecht, Holland; and Prof. H. Mohn, 
Director, Meteorological Institute of Norway, Christiana, Norway. 
As time and its faculties will permit, this Office will seek addi¬ 
tional aid; The advantages to accrue to the service in the 
United States are certain, and the hope is not unfounded that as 
the co-operation sought will be world-wide, so also will be the 
benefits resulting.—I am, &c., 

** Albert T. Mybr 

M R, H, Scott, Esq” " Brigadier-General, U.S.A. 

Remuneration of the Contributors to Milne-Edward s' 

“ Mission Sclentifique au Mexiquo " 

Rn vous remerciant de Penvoi d’un article (vol ix. p. 260) 
teUtif aux singular** assertions contenui dans une note de M, 
Gray, je vous de m t n d er &i la permission d’ajouter que ni M. 
Duodril ni aucim dee autres naturalUtet qui prennent une part* 
toil 4fr*ctet suit indirecte k la publication de Pouvrage sur la 
Zootogie da Mexique ne recoivent pour ce travail une remuneration 
pdctttrfaire queteonque. C’ot gratuitement et dans I'interSt de la 
Sriexme settlement qu’ils s’en occupent; par consequent les ren- 
irignemeitts foumis k moa estimable ami M. Gray, par je ne sais 
qui, aontfiwx. ‘ 

R«cevex, M<msieur, l'assnrance de ma consideration tree dia- 

Milnr-Edwards I 

Paris, ce 13 fcvr, Membra de I’Xnstitut de France, et 

Associd Etraager de la Socidtd 
Royale de Londrcs 

•V r . •• _ Animal Locomotion ■■■ 

r«''fc ' iol H mylntehtiiin to go through the detailed proofs of 
in my review of his work to which 
Wjfmjjfijptw wbl«fc his letter of last week inno way 

'MVm^norto show how he has quite missed the point ft! an 

^sdtmtofuense,” but 

’mem h UteU;" ^dain' ^atctfrwW Mm0m. otthe 


heart during diastole did depend on an inherent posrer in rim 
muscular fibres of the ventricles to elongate, but the peculiarities 
of the coronary circulation are quite sufficient to explain the 
phenomenon without the introduction of so unnecessary a theosy 
as that of Dr. Pettigrew. For in the heart when removed from 
the body, as In the living body during diastole, the injection of 
fluid into the coronary vessels causes rite whole heart to open up 
from the congestion of the ventricular, walls, and so produce the 
active dilatation which 2 s welt known to occur. This explana¬ 
tion was proposed by Briicke, and by myself some years later 
(Journal of Anat ana Phys.) 

A. H. Garrod 

While admitting that Dr. Pettigrew appears to have made 
mistakes in his figures, and that he nas not explained his views 
in the clearest manner, nevertheless it appears to me that, on the 
very important question of whether a bud's wing during onward 
flight moves downward and forward or downward and back¬ 
ward, he is right in asserting the former to be the fact 

The arguments of Mr. Garrod and Mr. Ward against this view 
seem to be founded on two assumptions—that the wing during 
its down-stroke is an inflexible plane, and that during its up¬ 
ward motion the quills open so perfectly that there is neither 
vertical nor horizontal resistance. But every feather of a wing 
is highly flexible towards its extremity, so that during the 
down-stroke the whole posterior margin of the wing must 
be curved up by the pressure of the air, thus forming a 
highly effective propelling surface owing to the rapid 
motion of this part of the wing. During the upward stroke 
the feathers open freely so as greatly to diminish, though not 
wholly to prevent, downward reaction ; but the broad soft web 
of each quill will be bent down by the rapid escape of air be¬ 
tween the quills, and this will necessarily give a forward motion, 
probably equal to that attained during the down-stroke, in which 
the small curved surface has a greater resistance and more 
rapid motion. If then the up- and the down-stroke both pro¬ 
duce onward motion, the resultant of this motion will be in the 
direction of the mean position of the wings, which we may take 
to be about that of the body of the bird ; but if the down-stroke 
were directed backward and the up-stroke forward, the resultant 
onward motion would be obliquely downward, and this down¬ 
ward angle of motion would tend to be so much increased by the 
continual gravitation of t v e body that the surplus vertical reac¬ 
tion of the down-stroke o ver the up-stroke would not be able to 
overcome it. A slight upward angle of the mean position of the 
wing plane seems therefore to be essential to secure horizontal 
forward motion as a general resultant of the upward and down- 
ward action of the wings under the influence of gravitation ; and 
to Dr. Pettigrew belongs the merit of showing that this is one of 
the most important characteristics of the flight of birds, and, 
probably in a still greater degree, of that of insects. A bird's 
wing is a highly complex apparatus, subject to a variety of 
flexures and motions in every feather; and it is only by a careful 
consideration of the actio 1 of the resisting medium on these vari¬ 
ously curved elastic surfaces, both during theupward and downward 
motion of the wings, thAt we can arrive at any definite notion of 
their supporting and propelling effect The experiments of 
Prof. Marey do not seem to contradict the theory of Dr. Petti¬ 
grew, as far as I can make out from an abstract ol these given in 
the “Ibis” for 1870, p. 267; though, as his apparatus only 
gave the motion of the wing relatively to the body of the bird, 
they are not of very much value in determining the absolute 
angular position of the wings, which is what we want to arrive 
at. The highly-inclined position of a hovering bird is more to 
thepoint, as any less degree of inclination would lead to onward 
motion, Alfred R. Wallace 

On the Variability of the Node in Organ-pipe» 

The variability of the node is an unrecognised phrase. 
Something similar in kind relating to the node will be remem¬ 
ber^ as having been mentioned by scientific writers in a cursory 
manner, then set aside as evidence of top doubtful interpretation 
to call for more extended comment. 

From the time of Savart it has been known that the nodal 
division of the open organ-pipe does not take place at the exact half 
of the length, that the half nearest the embouchure is the shorter 
of these ‘‘unequal halves a contradictory tertn apologised for 
yet sanctioned* I believe, by the late Frofc Donkin. 

The displacement s? the node is periuma the most significant 
fret that m the natural history of presents itself to 



tttentkm of the investigator, he be student or teacher. Why 

should have been passed by as though its meaning were not 
worth wrestling for k incomprehensible, Since S&vart wrote 
no light has been thrown on this mttgiUaf phenomenon, for the 
explanation which has been afforded (presently to l>e quoted), 
cannot be called in any degree satisfactory. In the illustrations 
of nodal division given in various scientific works there is a 
puzzling conttariety hardly to be accounted for except on the 
supposition that our engravers arc as niggardly conservative in 
design as the buried Egyptians, or that the engravings themselves 
are the cherished heirlooms of our publishers. In one work a 
representation of the manometrical nodal division after Koenig will 
he given, but carefully corrected and revised by the aid of a pair of 
compasses ; in another a beautifully accurate copy of the original, 
so lopped to suit the size of the page that much mental effort 
and distortion of reasoning are incumbent on the reader in vain 
attempts to bring the engraving into harmony with the accom¬ 
panying text, young eyes are mystified, it needs cold 44 well-worn 
eyes ” to appreciate these fine economics oi the publishing art; 
in another the manometrical nodal positions will be properly 
defined and, by some negligent inconsistency, on an opposite 
page an organ-pipe be depicted, admirably exact to theoretical 
localisation, in direct contradiction of knowledge. Faults of this 
kind should not be allowed to pass, they weaken faith in the 
teacher and are harassing to the inquirer. 

Koenig in his own illustrations represents the displacement of 
the node as it is indicated under experiment, for this one condi¬ 
tion of truth to nature had been too often before him in his 
Wtianometric flames to allow of his disregarding its faithful por¬ 
traiture. The difference he shows to exist as to position corre¬ 
sponds very closely with that we arrive at by other means, by 
calculation of scales and by the practical teachings of experi¬ 
mental study of the relations and arrangements of organ-pipes. 
Of the cause of the displacement Koenig offers no elucidation. 

The following explanation is quoted from Prof. Airy's treatise 
on 41 Sound and Atmospheric Vibrations.” In the section on 
Open organ-pipes he says :— 

44 It was found by Mr. Hopkins that the node next the open 
mouth of the pipe was somewhat Jess distant from it than that 
given by theory, or, which amounts to the sipne thing, that the 
place where the air has always the same density as the external 
air U not exactly at the pipe’s mouth but somewhat exterior 
to it” 

The extent of the disparity would be but very imperfectly com¬ 
prehended under this vague delineation. Other authors have 
attempted explanation, in substance the same as the above, to 
account for the disparity ; the summary of the whole is, that 
science brings forward no better plea than the surmise of a pro¬ 
bable place, somewhat extenor to the mouth, which the air-wave 
of the lower half of the pipe has to attain before it can be properly 
said to be completed in length. Truly an illogical conclusion if this 
line of reasoning is carried out. In common fairness the upper 
half of the pipe may claim to be credited with a reasonable 
amount of wave'prolongation, seeing that at the higher orifice 
the internal column of air pulsates the atmosphere with far greater 
vigour than at the mouth, and consequently that for a similar 
attainment of density the due addition of wave-length would only 
serve to increase the disparity in relation to the half below the 
node. 

A displacement of some sort thus receives acknowledgment 
although as yet the variability of the node is unsuspected. 

The actual extent of the disparity between the 44 unequal 
halves " can be ascertained. It is subject to laws of relation of 
as definite a character as are found In other dynamical problems 
when the elements of calculation are delicately defined- An ap¬ 
proximate estimate will be sufficient for the present purpose. For 
avoidance of the inconvenient 41 unequal halves ” it will be per¬ 
mitted me to coin two simple terms as more distinctively repre¬ 
sentative, and to speak of them as super-nodal and sub-nodal. 

If a standard open diapason pipe be made for some designed 
pitch, whatever that pitch may be, it may safely be predicted 
that the pipe will stand considerably short of the full theoretical 
length ; aesthetically judged for musical quality, it ought to be 
about one-eighth less, a difference much affecting the veracity of 

would be somewhat a novelty for a scientific lec¬ 
turer to tell his audience that one-eighth of the whole wave* 
length Was lost by conversion into organ- pipe vibrations, yet, 
.xudaas^i^o^ntly accept* the hronfoil reply of Galileo m the 
pump qua*tion, that “perhaps Nature is indifferent to a few 


foet,” he is strictly in ti* dikttuna j if the nil 

dard of wave-length, tWkmmm sound ki ait computed m 

the basis of the pipe’s length falls very far short indeed •»< M 

E hilosophical estimate, t, i*$ fret per second j on this ruling »e 
itter should be pronounced m be trreoondleably wroOf,(>fakr 
the frank admission made that there is no 44 necesmty of tSWett 
that the wave-length in an organ* pipe, giving a defined pitch, 
and the wave-length in the free air corresponding to that note 
should be identical. 

Taking the several classes of pipes, from the Diapason to the 
Vox Angelica, ranging from the pipes of the most v%o*bt»» to 
those of the softest intonation, the amount of difference foam foU 
measure varies from one-eighth to one-twelfth less than that Which 
theory demands. The loss is mainly due td the cause which en- 
forces nodal displacement. 

Our immediate inquiry is, what Is the extent of displacement 
of the node, and what its variability ? Divide the length of the 
already reduced pipe into seven equal parts, and the unequal 
halves will be in the ratio of 4 to 3. Four parts bdongfag to 
the super-nodal half, and three parts to the sub-nodal half, sub¬ 
ject to a relative variability, according to the position of the pipe 
in the range of octaves, and subject to a fluctuating variability 
determined by force of wind, diameter of pipe, character of scale, 
relative size of mouth, mode of voicing, and other details, chang¬ 
ing the proportion, perhaps, to 6 : 5, or even to 7 :fi. What¬ 
ever the extent of the variability, change in result rigidly follows 
change in details, with a calculable value. When, instead Of 
the fundamental note, the pipe vibrates in harmonic nodal divi¬ 
sions, the lowest half-segment takes upon itself almost the whole 
difference, and not merely a proportional share ,in comparison 
with its segmental relation to the whole pipe. A remarkable 
fact, but one fully accounted for in that which I have termed the - 
aero-piasric reed theory (Nature, vol. viii. p. 25) for it is easy to 
me visibly to demonstrate that the harmonic-independent and the 
harmonic-concomitant are originated in the pipe by totally diffe¬ 
rent natural processes. 

The nodal difference detected by Mr. W, Hopldits was much 
smaller in extent, but there is an important distinction not to be 
overlooked t his experiments (recorded in the Transactions Of tfee 
Cambridge Philosophical Society, vol. 5) were not made with 
organ-pipes, but with glass tube* supported in position over a 
glass plate, the plate being set in vibration by friction, He Ox- 
pressiy rejected organ-pipes by reason of their intractibility and 
of the difficulty ol obtaining results from them of the nature 
desired. 

In like manner we continually find experimentalists rejecting 
organ-pipes as insubordinate pupils ; they prefer dumb pipes **>8 
the artificial speech by tuning-forks, and having obtained such 
negative evidence, make a clean transfer of their conclusions to 
all argumentative reasonings and expositions of the nature and 
functions of the original, living, speaking organ-pipes. The 
Hon. M. Strutt, in his paper on the Theory of Resonance, printed 
in Phil. Trans. Nov. 1870, says :— 

4i Independently of these difficulties, the theory of pipes or 
other resonators made to speak by a stream of air directed against 
a sharp edge is not sufficiently understood to make this method 
of investigation satisfactory. For this reason I have entirety 
abandoned this method of causing die resonators to speak id my 
experiments, and have relied on other indications to fix the 
pitch.” 

Prof. Airy is as evidently dissatisfied with the state of theory end 
experiment, using such phrases as these; 41 the matter, however, 
demands more complete explanation;” 44 that obscure sulriirt, 
the production of musical vibrations in a pipe by a simple mart 
of air j” “possibly when the mathematical calcdW is farther 
advanced, this may bis shown,” Ac* Beyond the province of 
mathematical analysis Ms survey is keen, and with foresight of 
the results of possible experiments. vY 

At the present date our best authorities are in effect smearing 
the assertion of Biot that “ the particular properties of the 
vibrations of confined air in tubes are not yet sufficiently ex¬ 
plained.” The disturbing influence of some unknown agency 
may be discerned in Daiong’s experiments of filling Organ-pipea 
with various gases, and estimating the velocity of soemd in these 
gwe* by tbe^pitch jndduCed, ''Simitar on to* 

results gave 



H i* quHe fuffidwit to know that «ui agreement in 
.■Uiitfh iff oqpm-pipe and serial wave-length wki omitted which 
4 oes not exist, and that, moreover, the mechanical nature of the 
and Its delicate apparatus so wonderfully balanced 
lor the attainment of its ends, had escaped observation. The 
admirable method of experiment for ascertaining the velocity of 
joitixid in gases, devised by M. Kurnk, by means of glass tubes 
and lycopodium seed, is free from the same source of error ; 
and, as might be anticipated, comparison shows a marked diffe¬ 
rence in estimates- In respect of carbonic acid gas and hydro* 
gen gas, for instance, Dulong differs from Kundt, his estimate 
tame One cose being less by one-fifth of the whole, and ihe 
other mote by one-fourth; the divergence interpret* itself, indi¬ 
cating the relation of their densities to the compelling force, the 
unseen mechanical action at the mouth of the organ-pipe. This 
witi be dear when the “air-moulded reed " is folly understood 
in Its nature and functions. When the magnetism of the earth 
it perceived, the dip of the needle to the north or south of the 
equator in accord with Its localisation is explained. 

The confession of “obscurity" amounts to a concession that 
the old theory has been found wanting, that it is inadequate to 
deal with facts. Whether in dealing with the larger questions 
here brought into discussion, or with the simpler class, the mere 
modifications of structure, it is equally incapable. If, for in¬ 
stance, a stopped pipe is pierced through the stopper and a short 
open pipe inserted, say a third or fourth the diameter and a 
third or fourth the length, what will be the effect of this on the 
pitch? The okl theory would reply, the added length would 
cause a flattening of pitch, and then will come a proviso for 
safety’s soke, that if the change converted it into an open 
organ pipe then the pitch would be raised in accordance with the 
open length . We go to Nature for her say in the matter, and find 
that the pitch is raised not flattened, and that the extent is about 
a quarter of a tone, and that further lengthening of the smaller 
pipe takes back the pitch again just its quarter tone. If an¬ 
other stopped pipe Is drilled at the back with a hole of & diameter 
a third or fourth of that of the pipe, but so that it shall be at a 
higher level than the lip or edge of the mouth, in effect short¬ 
ening the air column by admission of external air at a higher 
point, what will be the result ? On the old theory we should 
expect the pitch to be higher in consequence, Appealing to the 
ear we know that, on the contrary, it is flattened. These re¬ 
sults cease to be anomalies when viewed under the new theory, 
and indeed they would be predicted with confidence as the 
necessary outcome of the conditions. 

The proposition that in an organ-pipe there is no constant 
Wave-length for an ascertained pitch, will no doubt be discoun¬ 
tenanced as novel and revolutionary, but it is true and will have 
to be acknowledged. A further proposition that in an open 
organ-pipe there are three different velocities speeding at dif¬ 
ferent rates, concurring In every vibration, and essential to the 
synchronic time of its note, has a still more aggressive aspect 
defiant of law. Not so. It is because law—“ known law/* 
doe* not cover the facts, is unstable in its applications, and it 
deficient in prevision, that there is room for new hypothesis 
Which does not play fast and loose with nature ; the utmost 
"exactitude of length in an organ-pipe is as indispensable in this 
as In the older theory, but the relation is one of proportion to a 
system, and the least and every variation will make imperative 
suitable or corresponding modifications in other portions of the 
Structure. Only a whistle, yet with more to marvel at for deli¬ 
cacy of organisation and beauty of adaptation “ than is dreamt of I 
In philosophy/* I 


As regards “fixity of wave-length/ 1 that characteristic re- j 
appears m a new relation, and we snail find that, allowing for 
retardation by friction, the super-nodal half-wave of the pipe 
corresponds very closely with length in atmosphere. The cause 
of the displacement of the node is lnvolved in the physical action 
taking place at the mouth of organ pipes, the consideration of 
Whir ls reserved for a further contmunication. 

, 7 Hsiiunh Smith 

Auroral Display 

. Afi a few remark* on the aurora ot the 4th maybe of interest 
to some of your meteorological readers I append the following 

r,M. on Wednesday, the 4th Inst. an aumre hom* 

S teed in the northern part of the sky which gradually went 

% to streamers shooting up fbm 


y. *S,—Light more diffused, a few streamers at N;WV 
7.30,—A semicircle of diffused light from W. S\ W. to f£. 

7< 35 . —Bright line of light from WS.W to E. ; no streamers* 
7,40.—A very faint irregular line of light from W.S.W, to & 
7.45. —Diffused light 
7.50,—Same os at 7.45. 

7.55.—Streamers shooting down from zenith all round. Very 
fine. 

8. — Bright at N.N.E, Streamers N. and N.N.E. A sharp 
S.E. breeze. 

8.5, —Bright light at N, W. No streamers. 

8.10.—Streamers at N.E, 

8.15.—Streamers at S.S.E. 

9. —No aurora perceptible. 

From the above, we note one peculiarity, namely, that the 
aurora was chiefly in W. 4 E, or W.S. W. and S.S.E. 

Wii.uam Hy. Watson 
Braystones, near Whitehaven, Feb, 9 

[We have received letters concerning this aurora from several 
other parts of the country, ] 


THE PHOTOGRAPHIC SOCIETY 

A LTHO UGH we published last week a letter from 
Mr. Baden Pritchard, Hon. Sec. of the Photographic 
Society, impugning the justice or accuracy of our stric¬ 
tures on that Society, our esteemed correspondent has 
not caused us to change our opinion. 

We have now before us the Journal of the Society for 
the past year (a summer vacation of three months ex¬ 
cepted), and certainly it furnishes primd fade evidence of 
the most apathetic and inefficient condition which is con¬ 
sistent with continuous existence. The numbers contain 
eight pages each, the page little more than half the size 
of that of Nature, and in the whole year’s proceedings 
there are twelve pages devoted to science, half of this 
being a lecture by Prof. Stokes ; three or four papers of 
considerable value on technical points of photographic 
interest, and much which the charity of any semi* learned 
society would be largely strained in giving paper and 
ink to. 

There is no mention of scientific or other committees, 
no provision for them in the laws, no reports of investiga¬ 
tions made or to be made, no notice of scientific discovery 
abroad or recognition of discovery at home. Mr, Pritchard 
has no need to assure us that the body “ does not profess 
to'be a purely scientific one”—the scientific element in it, 
so far as its own record shows, is purely fortuitous. 

But without demanding scientific labours from a body 
not “ purely scientific/* we do not even find evidence of 
common activity in the research of practical problems, 
and if any of its members are, as Mr, Pritchard suggests, 
engaged m researches on the process and nature of film 
best suited for transit of Venus observations, they have 
not had faith enough in the countenance of their Society 
to place their labours before it, or ask its assistance in 
performing them. 

Since our article appeared, the revolution alluded 
to has taken place, and that part of the Society in 
favour of reform having a majority at the meeting ap¬ 
pointed for the discussion of the question, have carried 
an amendment to the laws providing that henceforward 
the Society at large shall select its council, and that the 
majority of the actual council shall not have the powerto se¬ 
lect for retirement such members as it sees fit and to decide 
who shall replace them, as has actually been the case 
hitherto t it nas also been decided that the presidency 
shah rotate. These measures were, as we learn from the 
photographic papers, strongly opposed by the council, and 
upon being carried by a majority of 30 to 23 (the council 
itself voting in the minority) the entire body resigned. 

As the meeting at which this stroke of singular policy 
was made, was that for the election of the new mem¬ 
bers of council, these were efiabled to assume the 
reins or government and present the, otherwise in* 





evitable, total dissolution of the Society. And now 
that the reformers have Its affairs in their own 
hands, it is to be hoped that it will begin a new life 
of efficiency, and, remembering that it owes the cause of 
its existence to the labours of scientific men, give its most 
efficient aid to thpse scientific researches in which it has 
become an important element of investigation, as well as 
to those of a more technical nature which have given photo¬ 
graphy so great a commercial and industrial value. And 
on the other hand we bespeak for it the aid and counte¬ 
nance of all scientific men whose researches are in any 
way dependent on photography, and give it, in its refor¬ 
mation, our best wishes for that complete success and 
efficiency which will make it as useful to Science as 
honourable to itself and its members. 


NOTES FkOM THE “ CHALLENGER ” 

# T % HE following contributions to the literature of the 

* Challenger Expedition appear in the Cape Monthly . 
The first contribution consists of a few notes from Com¬ 
mander Maclear, written on the day of the Challengers 
departure from Simons Bay, and will give our readers an 
idea of the work still before the Expedition :— 

On leaving Simon’s Bay, if the weather permits, 
dredgings and temperature soundings will be taken on 
the Agulhas bank; then sail made for Marion Island. 
This and the Crozetts will be examined ; the last may be 
occupied by the French as an observing station for the 
Transit of Venus. Then for Kerguelen Island. It is 
not likely that the weather will allow a regular series of 
soundings to be taken as hitherto, but some doubtless 
will be taken on the passage. 

Kerguelen's, or Island of Desolation, will be a fertile 
field of exploration in every department of science, and 
as it is to be one of the stations for watching the Transit 
of Venus, special information will be collected for the use 
of the astronomers who will go there towards the close of 
next [this] year. The longitude of the island will be deter¬ 
mined by chronometrical measurement from the Cape, 
and again to Melbourne, and with the great number of 
chronometers (i6) that the Challenger has on board, the 
longitude should be determined very accurately. 

After leaving Kerguelen, Macdonald Island will be 
examined, and search made for a harbour there ; and 
then a stretch will be made to the Ice Barrier. The in¬ 
vestigations in the neighbourhood of the ice are very im¬ 
portant, but great care will have to be taken not to get 
entangled in the ice. With steam power, and the clear 
weather there is likely to be in February, little danger 
need be apprehended. If the season should be fine, some 
considerable time will be occupied in this region, but if 
not, after a short stay, sail will be made for Melbourne, 
which will probably be reached in the end of March. 
After a few days there, to obtain the rates of the chrono¬ 
meters, we go on to Sydney to refit and, if necessary, 
dock, This terminates the second stage of our voyage. | 

Leaving Sydney about the middle of May 1874, and I 
carrying a line of soundings to New Zealand, we next 
examine the islands about the Coral Sea and Torres 
Straits in August 1874 : New Caledonia, New Guinea, 
Arofura Sea, Kaepang in Timor, Java Sea, Macassar, 
Celebes, and reach Manilla in November. We next look 
up the doubtful islands of the Western Pacific; visit 
New Ireland, the Solomon Islands, and Pellew, and 
Japan will be reached in March 187$. From Japan we 
cross to Vancouver's, and then to Valparaiso, examining 
Eastern .Island and Suiay group in our course. Leaving 
vgtowaiso in the end of 1875, ^ go through the Straits 
^ to Falkland Isles, Rio at Janeiro, Ascension, 

attd England in the middle of 1876. 

Thenther communication, of a different order, comes 
fromagtlUat Blue Jacket, who speaks for hfanwlf aad 


the Challenged aad their lahodn senaewhat ^ 
thus 

From Jack Skylight to his old ShiymaYb 
A Letter without much Rhyme and with a Utile Reason 
We’ve crossed the Line a many times in craft both great aad 
small, 

And of them ’ere fish that's thereabouts I’ve caught 'em nearly 
all. 

It amt becos I wants to boast I say# as M it is so, ” 

But ’cos I think that wot is wot I’m just the bloke to know. 

I’ll first acquaint you. top mate, with the nature of my dooty. 

And show you what I’ve lamed since last we met, my beauty* 3 
I jined this craft last winter, got rated on her ledger 
A swabber, jobber, scrubber, a sounder, and a druger. 

I know, old ship, when this you see you’ll say I’m flyin 1 hi, 

But it’s true as Folly-Arris is above us in the sky. 

At sea we sounds—no matter, Bill, if every blessed thread 
Aloft or low of canvas before the wind Is spread. 

In it comes I And down there goes, I’ve really quite forgotten 
How many fathoms (half-inch), Bill, until we touches bottom* 
Sometimes the timmey-noggie that holds the weights don’t G 
And then a fog* arises as is horrible to see. 

We flies in all directions, like cats on houses sportin’, 

The luff cries out, the donkey Bhies, and makes a dreadful 
snortin’— 

It aint a regular ass, Bill, but one of them inventions 
They puts aboard a man-of-war with various intentions, 

To wit, it nicks the complement, and gives the honest lacks 
More time to study politics and read their Sunday tracks. 

The donkey does the hauling in, which is no doubt a blessin’, 

For if it had to come by hand, oh ! lord, ’twould be distressin’. 

We’ve a many curious ratins, a lot of long shore tallies 
For scientifick genelmen, their servants, and their valleys. 

Don’t yer see these learned bosses have come to search the 
ocean, 

! But for what, old son, ’twixt you and I, I’m blow’d if I’re a 
notion. 

I’ve ’eard ’em talk of Artie drift and walleys under water, 

And specs next week to find they’ve nab’d old Davy and his 
darter. 

Of course you know they’ve got to find the link atween the 
species, 

Some say as there’s a coon aboard as liks it all to pieces; 

I cannot teU, for well you know it aint the likes o* me 
That’s got a chance like swells abaft the cams sight to see. 

The scientifick swells, otd chap, are mad on mud, and great 
On getting things like what we used in Chiney for our bail. 

You know them squid# and stuff we triql for catching them 
there conger ? 

Well, it's the same; but then the name is many a fathom longer. 
They seems to me to make a deal and show a great surprise 
At things we’ve seen, Bill, many times, when first they meet 
their eyes. 

Perhaps its ’cos the thing’s alive their fancies somewhat tickle, 
They only having seen them home screwed up in brine or pickle. 

Tvc told yer how we sounded, now I’ll t«ll yer how we drage, 

And If my life’s a angel’s I'll leave yer for to judge. 

We hangs the drege at the yard-arm to a sort o’ mod of buffer— 3 
At explernation, Bill, yer no I always was a duffer— 

It aint a bad doge neither; for wlww its pulled itstreches 
And gives a kind of surge when the dredge at summat ketches * 
It’s like a koncertina, Bill, but where the wind is squoze, 

From end to end a set of stays like Znde rubber goes x 
A block is tacked at bottom and through It runs the line—, 

Which is the werry bane of life to this old pal of thine ; 

I ve burnt my hands, I’ve spiled my dose, f tom mynndemMlb 
I bark d my shins and mk’d my bade, and loosened all my 
teeth— f 

All through that blessed line, Bill, which, trifling as it seems, ■ 

Is wuss nor all the nightmares that ever hunts in dreams* ; 

The care that is required for to keep that Une from MtUttP 
If your stationed near the donkey ie a awfal undertake’j 
The thing flies thro’ your fingers, and If stationed near the drum, • 
Its safe to nab you somehow by 'or’.si' 

Then there’s the pipe and sbpttt, «oi 

call • ' " ; V-' i.’.' ft;. 

* JLwr. 



idmott think theyM been aid caught the detil in tbs 

,.fh# trawl 1 * for fancy dtttgixt* and the Work 1 * abotrt the same, 

The only diff Vance I can see is that wot’s in the name. 

A sdentifick genehnan, our Genius cm the cruise, 

J&^ained to us the hanimal*, their habits, and their usej 
X don’t tumble to it much ; but. Bill, he spun a yam 
About the objeck of the cruise which I was ffUa to lam. 

He said 'twas for the good of man to raise him summat higher* 
Since it was proved by some one that a monkey was his sire; 

I don't see how it foller#—but he sed from wat he found 
These was fields of blaring sea weed below upon the ground ; 
And every little blessed thing we dmge out of the sea 
Was for the good of all mankind, including u and me. 

He likewise said, and bid us all partikilarlv remark, 

That at the bottom also *twas most exceedin' dark, 

Cause from twenty miilion fathoms once wc got a curus prize 
(He didn’t want 'em in the dark) a fish with many eyes. 

He told us that we'd all be dooks when this 'ere cruise is done ; 
I think he was mistaken, or he meant he would be one. 

Thare goes the pipe, my hearty j so I'll no more at present 
write 


wuvc 

But ax you to believe yours most faithful 


Jack Skylight 


THE COMMON FROG* 


The Nervous System of the Frog. 

'T'HE nervous system consists of the brain, spinal mar- 
* row, and nerves. 

The whole consists of a soft, white substance, ultimately 
composed of minute threads, termed nerve-fibres , and 
minute round bodies called “ ganglionic corpuscles.” 

The brain is contained in the cavity of the skull, and 
consists of a rounded mass made up of corpuscles and 
fibres, and itself contains a cavity which is a remnant of 
die original canal formed by the upgrowth and overclosure 
of the walls of the primitive groove of the embryo. 

The spinal marrow (as has been said earlier), traverses 
the canal formed by the successive neural arches of the ver¬ 
tebra being directly continuous with the brain which it, as 
it were, continues on down the back. Like the brain, it is 
hugely composed of corpuscles, as well as fibres, and 
itself contains a longitudinal cavity (continuous with that 
in the brain), which is also the ultimate condition of the 
canal formed from the primitive embryonic groove. 

The nerves generally (which are made up of fibres) pro¬ 
ceed forth from the brain and spinal marrow, which there¬ 
fore are called the central, or (from their position along the 
dtt?td axis of the body), the axial portion of the nervous 

nerves which so proceed together constitute 
w iid i* called the peripheral, or (because going to the 
limbs which are appendages of the trunk), the appendicular 
portion of the nervous system. 

Wmm the Wain proceed the nerves of special sense : 
a pair, one on each side* going to the nostrils Yi, the 


■mne *«nww), and a third pair going to the am within 
toe tkull (3, the auditory tutvot). Other nerves go 1 to the 
tonne and palate, ministering to taete, and again others 
to'me littie muscles (orbital muscles), which move die 
retail 1 in various directions, and to different parts of the 


' wee. ■ 

T1ic nerve# which come forth from the epical marrow 
t are W spina* nerves^ They r**oc&*& mil in pairs (one 
oft cach side), and are distributed to the limbs and trunk. 

conrifttp V G * ^ 

resttactivdy from the ventral (in man anterior), and the 
man posterior) aspects of the spinal martdw. 
f twofemda 

' ’ ” , ■■ ■ / 


The fibres which come ultimately from the dorsal aspect 
of the spinal marrow are those which Carry inwards the 
effect of a stimulus applied towards their ultimate termi¬ 
nation, and are therefore called afferent , or sensory* 

The fibres which come ultimately from the ventral 
aspect of the spinal marrow, are those which carry an 
influence outwards, and produce a contraction in the 
muscles, and are therefore called efferent or motor . 

It is the nervous system of the Frog, rather than any 
other set of its organs, which has especially excited 
interest and attention. It is especially to the relations 
inter se y of the parts of this system that inquiry has been 
directed* The relations, that is, of its central or axial 
portion (the brain and spinal column) to its peripheral or 
appendicular portion (the nerves of the body and limbs). 

In the ever memorable year 1789, Galvam accidentally 
discovered in the separated legs of certain Frogs, pre¬ 
pared for broth, those motions produced by irritation of 
the exposed great nerve of the thigh, now so familiar 
to most. This action was long called galvanism, after this 
observer, not, however, that he was absolutely the first 
to notice a fact of which he was but a re-discoverer— 
Swammerdam as long ago as 1658 having observed such 
motions. 

They are generally considered as demonstrating the 
purely "reflex action” of the nervous system—theresponsive 
action, that is, upon muscles, of nervous centres acted on 
by external stimuli without the intervention of sensation. 

It is affirmed that not only will a decapitated frog en¬ 
deavour to remove an irritating instrument by means of 
its hind kgs and feet; but that if a caustic fluid be ap¬ 
plied to a spot easily reached by one foot, the decapitated 
frog will apply that foot to the spot. More than this, if 
that foot be cut off it will move the stump as before, seek¬ 
ing to reach the spot, and failing so to do, will then Apply 
the other foot to the irritated locality. 

These, and such experiments, are of course conclusive, 
if the common assumption be conceded that the brain is 
the indispensable nervous instrument of sensation. 

It may be, however, that the faculty of sensation may 
be subserved by the spinal cord without the brain, and if 
so, all these much vaunted experiments are valueless as 
regards the proof of pure reflex action, not but that they 
arc of extreme interest, as showing what may be done in 
lower animals without the intervention of any brain action 
whatever. 

Mr. G. H, Lewes has long contended against the attri¬ 
bution of sensation to the brain exclusively, and Dr. Bas- 
tian has recently supported and enforced similar views. 

The latter remarks in his “ Beginnings of Life,”—" in* 
stead of accepting the popular view, that the brain is the 
organ of mind, I believe it would be nearer the truth to look 
upon the whole nervous system as the organ of mind,” 

Dr. Bastian here uses the word 0 mind,” not as denoting 
a rational intellect but as a generic term equivalent to 
psychical activity. 

It may be remarked in passing that these views of 
Messrs. Lewes and Bastian closely approximate, as far as 
they go, to that most rational belief that the soul of every 
creature is whole and entire in every atom of its bodily 
structure so long aa the latter preserves its integrity and 
vital activity. 

The brain pf the frog consists of the same essential parts 
as does the brain of an the vertebrate animals, including 
man. In the form and in the proportions of those parts, 
however t it differs extremely from the higher animals (and 
above all from man) and resembles the lower torn—the 
brain of the frog (and of Batrachians generally) offering a 
much doser resemblance to that of alizard than to that of 
a mammal 

The brain of man consists of the following fundamental 
parts: 

1. A pdir (oneon each ride) of email rounded bodiea, 

each connected, by a long stalk, wfrh the mass of the bm^ 






ao&each shaped somewhat like a life preserver. These 
are the u olfactory lobes,” and from the swollen head of 
each proceed the delicate nerves of smell 
x An enormous pair of folded masses which form the 
great bulk of the human brain and are called the cerebral 
lobes or hemispheres. These are so large and prepon¬ 
derant in man, as to hide evexy other part of the human 
brain when that organ is viewed from above. 

3. A relatively very small portion, but one easily recog- 



Fin. 6$,—-The Brain as seen when a Vertical Longitudinal Section has been 
made through its middle. Av, arbor vitae of the cerebellum; c, cere¬ 
brum ; cc, corpus callosum ; eg, corpora quadrigemina ; / fornix (be¬ 
tween the fornix and the corpus callosum is the septum ludduna); m, 
medulla oblongata; ma, corpus mammillare ; on, optic nerve ; //, pineal 
gland; pt, pituitary body; pv, pons Varolti; s, soft) or middle com¬ 
missure. 

nised since it supports two conspicuous little bodies. One 
of these (Figs. 69,70,7 i,pl) is called the pineal gland, and 
projects more or less upwards ; the other (Figs. 69,70,71, 
pi) projects downwards and is called the pituitary body . 

4, An also very small portion relatively, is distinguished 
by bearing certain small prominences (Fig. 69, cq t and Fig. 
70, na and te) placed behind the pineal gland, and called 
corpora quadrigemina. 

5. A rounded mass of finely folded brain-substance, 
placed at the lower part of the back of the head beneath 
the hinder portion of the cerebral hemispheres. This is 



Fig. 70.—Enlarged and Diagrammatic View of a Vertical Section carried 
through the Corpus Callosum and the parts Iwlow. ac, anterior com¬ 
missure ; cc, corpus callosum : cW, cerebellum; cm, corpus mammillare ; 
e fornix;/*w, foramen of Monro; i, infundibulum; tp, locus} perfora- 
tus medius; mo, medulla oblongata ; mo, nates ; cm, optic nerve ; pc, 
posterior commissure; pv, pons Varolii; //, pineal gland ; pi, pituitary 
body; t, soft, or middle commissure; si, septum lucid um > r, lamina 
terminal is; tt f testes t v, velum interpositum (between it and the fornix is 
a space enclosed by the folding over of the cerebrum upon the roof of 
the third ventricle); 3, upper, and i, Uwer part of third ventricle; 
4, fourth ventricle—between them is the iter# ter tic ad guartum ven- 
trie alum. 

called the cerebellum. , and when cut through exhibits sin¬ 
gular, radiating, tree-like markings, dug to the infolding! 
of the surface of the organ, and called the arbor vita (Fig. 
70, rfv). 

a That part which directly continues the brain into the 
spinal marrow (Fie. 71 «). h is overtyped by the cere¬ 
bellum, and contains that portion of the remnant of the 
primitive nervous canal, wmch is named the fourth vm* 
trUle. This sutth fundamental part of man’s brain is 
called the nttdulla oblongata. 


On turning to the brain of the ftorfrom that of man*;;, 
is at first sight difficult to findost the resemUancea, and 
to determine which portions of the one answer to definite 
regions of the other. 



Fig. 71,— Diagram Illustrating the progressive Changes that take place 
during successive stages of the Development of the Brain, x. The 
brain m its very early condition, when it consists of three hollow vesicles 
the cavity of which is continuous with the wide cavity (d)of the primi¬ 
tive spinal marrow (m). The brain substance forms on envelope of 
nearly equal thickness throughout, a. Hera tho first vesicle or fore¬ 
brain has developed the pineal gland {pi ) above and the pituitary body, 
ipt) below. The wall at the anterior end of the first vesicle (or fora* 
brarn) is the lamina terminal]* (/}, j, This figure shows the cerebrum 
(cr) budding from the first vesicle, its anterior part (e) being prolonged 
as the olfactory lobe (the so-called olfactory nerve), the cavity of the 
cerebrum (or incipient lateral ventricle) communicating with that of tbe 
olfactory lobe In front and with that of the first cerebral vesicle (thud 
ventricle) behind. The latter oommunicatton takes place through the 
foramen of Monro. The walls or the three primitive vesicles are he* 
enutiog of unequal thickness, and the cavity <*) of the middle veskfe 
(tter a tertie ad guartum ventrkmlmm) Is becoming reduced in relative 
rise. 4, The cerebrum is here enlarged, and the inequality in thickness 
of the wail of the primitive vesicle it increased. The thickened upp** 
part of the wall of the oerebrum is the fornix (/). j. This figure shows 
the cerebrum still more enlarged, and with a triradiate cavity (/, t, gr 
3). The fornix has now cone to look slightly downwards; dotted hues 
indicate the downward extension of its anterior part, into the corpora 
roam miliaria. & Here the cerebrum is still more enlarged and beck- 
wardly extan ded. The fbmU is shown bordering the descending Sonus: 
and extending into the temporal lobe (ti) of the oerebram, which Jaw# 
destined to descend (when the beak is frilly developed) so much 
more thst it comes to advance forwards. The fornix borders the in*, 
gin of the very thin oncer wait of the descending oorau, which emeu 
torn forme the fissure of Bichat ^ The bending bac|e of rimtuiebrum fine, 
now almost enclosed (between tbe fond* and the velum) the space (4$ 
which in Fig. 4 is widely oped, making what is roorphologwaHy ended 
die outside of the brain com# practically to ha In Us very centre, ^ 
fore-brain; 4 , mid-brain; c, hind-brain; cb, cerebellum; cr, Mrihaas ; 
d, cavity of the medulla ;/, fornU; i, lateral ventricle; m, medulla dh- 
5?*}** !, «*P«m auutUUtte ; *> Mutot, WwiApo* 

cerebn; 4 lemma terminal!*; tL temporal lobe df use oerabnuh; nr, 
space, earioeed by the extension baobmfda ofthe cerebrum;. zfawtoirtoe' ; 
©owm oflnteral ventricle; e, it*middlehr descending pana; fcSW 
tenor cornu. . . 

In th« earliest conditiona at On hnmwi brain tjiai*- 
semblance u much mare msrind and obvioa* j ttltarir' 





the cinitespondeace between the brain of the frog and 
of man becomes so disguised through the Unequal 

K wth of different portions of the organ in the human 
in as ft advances in its growth and development* The 
same she successive portions, however, exist m each* 
t. In the frog the olfactory lobes acauire a much larger 
relative size, and they retain permanently an internal cavity 
which exists only transitorily in man. 

i* The cerebral lobes (or hemispheres) exceed those just 
noticed but are insignificant indeed, when compared with 
the corresponding human structures. They may, however, 
be more insignificant than in the frog, as, for example, in 
die lamprey, where they are actually smaller than the 
olfactory lobes. In that the cerebral lobes of the frog each 
contain a cavity (the lateral ventricles) they have a charac¬ 
ter which is constant in all animals above fishes, they open 
by a common aperture (foramen of Monro) into the cavity 
of the next brain segment behind. 

3. This third segment retains a great relative magnitude 
compared with that of man* 

4, The fourth segment, however, consisting of the optic 
lobes, attains a still further relative development, though 
consisting only of two bodies instead of four, but these 
contain a cavity not found in the corpora quadrigemina of 
the human brain. 

5. The fifth segment, the cerebellum, is very small, and 


It has been already said, that m man and the higher ani¬ 
mals there are nerves supplying the orbital muscles and 
different parts of the face. 

The eyeball in man is moved by six little muscles, four 
straight, (the recti) and two oblique , one being the upper, 
the other lower, oblique. 

Now a nerve called the third, because it follows the first 
two (olfactory and optic) goes from the brain to all the 
orbital muscles except the upper oblique and the outer 
rectus. 

Another nerve, the fourth , proceeds to the upper oblique 
muscle only. 

The fifth tiervc is a very large one, and supplies the nose, 
tear-gland, eyelids, upper and lower jaws, tongue and teeth. 

The sixth nerve is a very small one indeed, being exclu¬ 
sively applied to the outer rectus muscle of tne orbit 

The seventh nerve is, in part, the auditory nerve in part 
it sends fibres to the face. 

The eighth nerve is a very complex structure, and con¬ 
sists of. at least, three nerves united together, all arising 
from the medulla oblongata. It sends branches to the 
parts about the throat, as well as to the organ of voice, 
to the lungs, the stomach and the heart. 

The nerves of the frog exhibit certain intermediate con¬ 
ditions like those we have seen to exist in various other 
parts of its anatomy. 

In the higher vertebrate animals, as in Man, the 
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rst,—Brain of Bull Frog in various views x, Dorsal view. a. Lateral 
vlow ; 3, Transverse horizontal section showing the cavities of the olfac¬ 
tory cerebral and optic lobes. 4, Longitudinal section a little to the left 
Of the median line. 5, Longitudinal section in median line. The 
corpus striatum, c, is here exposed to view and also a body. £> within 
the optic lobes. 5, Longitudinal section in median lino. In all five 
figures t. Olfactory nerve ; a, optic nerve ; 4, auditory nerve ; a, 
olfactory lobe ; b, cerebral lobe ; c, corpus striatum ; d, optic thala¬ 
mus ; e, pineal gland pituitary body; *•, optic lobes; k , cerebellum. 


smaller than the same part in animals both higher and 
tower it) the scale; indeed, in the frog class, this organ may 
be said to be at its minimum. When cut it exhibits no 
brace of an arbor vita. 

This fact has a special interest as bearing on alleged 
Auctions of this portion of the brain. 

It has been averted by some that the cerebellum minis* 
'to* to the sexual functions, by others that this part co¬ 
ordinates and directs locomotive movements, and, quite 
lately* tost it is related to movements of the eyes. 

The first two of these hypotheses seem to be completely 
overthrown by our frog. In the first matter there is any¬ 
thing tat a deficiency of energy and activity, and as to 
dse second, many reptiles are leas active ana continuous 
'than the frog in their locomotive efforts. As to the third 

pothesis, it should be remembered that the eyes of the 
tore large and very moveable, as also that they re* 
a power of ready adjustment to enable the animal to 
,£fe0gtgw its insect prey. 

4 ; The sixth and tost segment of the brain, the medulla 
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p,0. 73 —The Muscles ot the Eyeballs, viewed irom above and from the 
outer ride. A’. 5 ., the superior rectus ; Inf, A'., the inferior rectus ; A. A*., 
the external rectus; the internal rectus; S,Ob. t the superior 

oblique ; Inf,Ob.* the inferior oblique ; Ch , the chiazma of the optic 
nerves (//.) ; ///., the third nerve, which supplies all the muscles ex¬ 
cept the superior oblique and the external rectus. 

muscles which move the eye-ball are supplied by three 
distinct nerves termed respectively the 3rd, 4th, and 6th* 
The 5tb nerve being a very huge and complex one, send¬ 
ing branches to vanous parts of the head and its organs. 

Now in the frog there is no distinct 6th nerve, it being 
replaced by an extra branch of the 5 th nerve. This 
modification, however, is but one step towards a condition 
which obtains in the Mud-fish {Lepidosiren) i when all 
these three nerves are quite blended with one division 
(the Ophthalmic) of the fifth nerve. 

Again in the higher Vertebrates, as in Man. the 8th 
nerve is a very large and complex one, and distributed as 
in him. It is also so distributed in the adult frog. 

In the tadpole, however, this nerve shows a very diffe¬ 
rent arrangement After issuing from the skull this nerve 
sends a branch down the outer side of each branchial 
arch and then gives off a very long one, which extends 
laterally, i e, along the side of the body and tail. 

Nothing like this exists in any Beast, Bird or Reptile, 
but when we come to the class of Fishes we encounter a 
precisely similar state of things. Here we find the eighth 
nerve sending a branch to each branchial arch, and 
giving off a great nerve proceeding along the side of the 
body and tail, and on that account named the nervus 
lateralis, 

St* George Mivart 
{To beeontmueti) 



' THE INDUCTION TUBE OF W,SIEMENS 

A TRANSLATION from a French periodical, La Na¬ 
ture, of an article on 44 Tubes for silent electrical dis¬ 
charges/’appears in Nature of Jan. 29(vol. ix. p. 244). After 
referring to the action of the electric spark upon oxygen 
gas, the author of the article continues : “For the pur¬ 
pose of more easily obtaining ozone, M. Houzeau has 
recently Constructed an apparatus worked by a Ruhmkorff 
coil, in which there are no longer sparks, but only dark 
discharges— ejjluvia —far more efficacious in the pro¬ 
duction of modified oxygen/’ Again, it is said, that M. 
Houzeau “has recently devised an apparatus for the 
preparation of ozone, which is spreading rapidly among 
the laboratories, and which has already yielded very re¬ 
markable results/' A description of the apparatus is then 
given ; further on, it is said, that “ M. Houzeau is not the 
only one who has made use of the tubes whose structure 
he has made known, but that M. Boillot, a writer, it 
appears,” well known to the readers of the Moniteur , “ nas 
made some further propositions about them; and lastly, 
that M. A. Thdnard” (whose investigations constitute the 
main subject of the article) ** has brought to bear on the 1 
construction of the tubes a further modification which 
makes them still more efficacious/’ A description and 
drawing of the apparatus of M. A. Thdnard is given. 
Those who are unacquainted with the facts of the case 
wiH be surprised to learn that the invention thus publicly 
announced, although, doubtless, in principle deserving of 
the highest praise, was not made either by M. Houzeau, 
M. Boillot, or M. A. Thdnard, but is simply a somewhat 
clumsy form of the Induction-tube devised by W. Siemens, 
which is described in his “ Memoir on Electrostatic In¬ 
duction/’ contained in Pogocndorff's Annalen , for 1857 
(vol. Cli. p. 120). 

This Induction-tube is one of the most remarkable, as 
well as simple instruments, of chemical research which 
has ever been devised ; enabling us, by the action of 
electricity, to effect changes in the composition of gases 
which may be compared with the chemical changes 
effected in liquids by the agency of the voltaic battej7. 
A few words in explanation of the instrument may in¬ 
terest the readers of Nature. 

The simplest form of induction-apparatus consists in 
two thin glass plates, of which one side is coated with 
tin-foil, and which are so arranged that the uncovered 
surfaces are parallel to one another, and separated by a 
uniform, narrow interval of about one or two milli¬ 
metres nlledj say, with air. If this apparatus be charged 
with electricity by a sufficiently charged Leyden jar, at the 
moment of the charge the air between the plates becomes 
luminous, and the same appearance is presented when 
the apparatus is discharged. To produce this effect, 
however, the apparatus must be charged beyond a certain 
limit, determined, in each case, by the special arrangement 
of the apparatus and the materials employed in its con¬ 
struction. Now, if the two plates of tin-foil be respec¬ 
tively connected with the terminals of a powerful Ruhrm 
korn's coil, the apparatus is successively charged with 
electricity and discharged; these operations being alter¬ 
nately repeated in such rapid succession that the air, in 
the interval between the plates, appears permanently 
luminous. We have, moreover, evidence of the occurrence 
in this interval of chemical changes determined by the 
electric action, in the odour and characteristic properties 
of ozone which may be recognised in a*current of air or 
oxygen compelled to pass between the plates. The con¬ 
clusion drawn by Siemens from this experiment is, 
that the electric polarisation of the particles of a 
dielectric cannot be carried beyond a certain point; 
and that if it be attempted to accumulate electricity 
In the apparatus beyond this point, the excess of this 
tension or polarisation appears in the form of the 




dynamical phenomena occurring batmen the blatd*> 
namely, light, heat, and chemical 
change. {PoegendorJF* Annalm i 
loc. cit> } p. 119). 

Now it is evident that in thia 
arrangement the two sheets of glass 
may be replaced by two concentric 
cylinders of glass, the interior of the 
inner cylinder and the exterior of 
the outer cylinder being coated with 
tin-foil, as in the case of the plates. 

It is precisely this change which 
is effected in the induction-tube of 
Siemens, but with the additional 
advantage that in the induction- 
tube a regular flow of the gas to be 
operated upon may be maintained, 
that the experiment may be made 
at any required temperature, and 
the gaseous products of the experi¬ 
ment collected for examination. 

The construction of this induction- 
tube will be readily understood 
from the annexed drawing (taken 
from Pogg. Ann .. loc. cit.), where 
the ring shows the horizontal sec¬ 
tion of the tube. 

If the reader will be at the 
trouble of comparing the descrip¬ 
tion of the tube of M. Houzeau 
and the drawing of the tube of M. 

A. Thdnard, with the description 
and drawing of the induction-tube 
of Siemens he will be satisfied of 
the substantial identity, both in 
principle and construction, of these 
pretended novelties with that inven¬ 
tion. At the same time if the 
statement of these ridiculous pre¬ 
tensions were limited to those made 
in the article translated in Nature, 
vol. ix. p. 244, they would hardly 
be worthy of notice, but this is not 
quite the case. The induction-tube 
of Siemens under the title of 41 the 
tube of M. Houzeau," is being 
rapidly acclimatised as a French 
discovery. In the article on ozone 
contained in a recent number of u 
the “ Dictionnaire de Chimie” * 
which bears evidence of being the work of a highly 
competent writer, where we might expect to find a compre¬ 
hensive treatment of the subject, a similar lapse occurs. 
We have there ? too, a drawing of the tube of M. Houzeau, 
which is described as 44 a happy modification of the tube pi 
M. Babo," but not a word is said about Siemens, the in** 
ventor of the tube, whose name is simply dropped. Other 
similar instances might be brought forward which have 
afforded an opportunity of rectifying these mistakes, but 
of which no advantage has been taken. I have therefore 
ventured to make these remarks, not only I may say m 
the interest of justice, but also, having myself made 
many experiments with the induction-tube of Siemens 
I have learned, perhaps; more than others to appreciate 
its value and feel myself under a special debt of gratitude 
to the inventor, B, C. BRO&ffc 




RECENT RESEARCHES ON TERMITES AND 
HONEY-BEES 

nr HE accompanying letter, Just revived 
A M filler, m Southern Braafi, is so interesting tbatit 
to me well ' 


and of their habits, is now published in Germany ; never¬ 
theless few Englishmen will have as yet seen the 
aebeunt 

In the German paper he justly compares, as far as func¬ 
tion is concerned, the winged males and females of the 
one form, and the wingless males and females of the 
Second form, with those plants which produce flowers of 
two forms, serving different ends, of which so excel¬ 
lent an account has lately appeared in Nature by his 
brother, Hermann MiiUer. 

The facts, also, given by Fritz Muller with respect to 
the stingless bees of Brazil will surprise and interest ento¬ 
mologists. Charles Darwin 

Feb. ii 

" For some years I have been engaged in studying the 
natural history of our Termites, of which I have had more 
than a dozen living species at my disposition. The several 
species differ much more in their habits and in their ana¬ 
tomy than is generally assumed. In most species there 
are two sets of neuters, viz., labourers and soldiers ; but 
in some species {Calotermcs Hg.) the labourers, and in 
others (, Anoplotermes F. M.) the soldiers, are wanting. 
With respect to these neuters I have come to the same 
conclusion as that arrived at by Mr. Bates, viz. that, diffe¬ 
rently from what we see in social Hymenoptera, they are 
not modified images (sterile females), but modified larvae, 
which undergo no further metamorphosis. This accounts 
fdt the fact first observed by Lesp£s, that both the sexes 
are represented among the sterile (or so-called neuter) 
Termites. In some species of Calotermes the male 
soldiers may even externally be distinguished from the 
female ones. I have been able to confirm, in almost all 
our species, the fact already observed by Mr. Smeathman 
a century ago, but doubtea by most subsequent writers, 
that in the company of the queen there lives always a 
king. The most interesting fact in the natural history of 
these curious insects is the existence of two forms of sexual 
individuals, in some (if not in all) of the species. Besides 
the winged males and females, which are produced in vast 
numbers, and which, leaving the termitary in large 
Swarms, may intercross with those produced in other 
communities, there are wingless males and females, which 
never leave the termitary where they are bom, ana which 
replace the winged males or females, whenever a com¬ 
munity does not find in due time a true king or queen. 
6nce I found a king (of a species of Eutermes) living in 
company with as many as thirty-one such complemental 
females, as they may be called, instead of with a single le¬ 
gitimate queen. Termites would, no doubt, save an extraor¬ 
dinary amount of labour if, instead of raising annually 
myriads of winged males and females, almost all of which 
(Helpless creatures as they are) perish in the time of 
swarming without being able to find a new home, they 
raised solely a few wingless males and females, which, 
free from danger, might remain in their native termitary ; 
and he who does not admit the paramount importance of 
intercrossing, most of course wonder why this latter 
manner of reproduction (by wingless individuals) has not 
tong since taken the place through natural selection of 
the production of winged males and females. But the 
wingless individuals would of course have to pair always 
with their near relatives, whilst by the swarming of the 
winged Termites a chance is given to them for the inter¬ 
crossing of individuals not nearly related. I sent to Ger¬ 
many, about a year ago; a paper on this subject, but do 
not know whether it has yet been published., 

" From Termites I have lately turned ray attention to a 
still more interesting group of social insects, viz*, our 
stingless honey-bees (Melipona and Trigonal Though a 
high authority in this matter, Mr. Frederick Smith, has 
lately affirmed, that “we have now acquired almost a 
history of their economy, 11 I still believe, that 
almost r&mmmmM be done 'in .this respect . I ■ think 
ihnteveatbcir affinities am not yet well established^ and 


j that they are by no means intermediate between hive- and 
) humble-oees, nor so nearly allied to them, as is now gene- 
t rally admitted. Wasps and hive-bees have no doubt 
independently acquired their social habits, as well as the 
j habit of constructing combs of hexagonal cells, and so, I 
think, has Melipona. The genera Apis and Melipona 
j may even have separated from a common progenitor,, 
before wax was used in the construction of the cells ; 
for in hive-bees, as is well known, wax is secreted on 
the ventral side : in Melipona on the contrary, as I have 
seen, on the dorsal side of the abdomen ; now it is not 
probable, that the secretion of; wax, when once established, 
should have migrated from the ventral to the dorsal side, 
or vice vend . 

"The queen of the hive-bee fixes her eggs on the 
bottom of the empty cells ; the larvae are fed by the la¬ 
bourers at first with semi-digested food, and afterwards 
with a mixture of pollen and honey, and only when the 
larvae are full grown, the cells are dosed. The Melipona? 
and Trigonae, on the contrary, fill the cells with semi- 
digested food before the eggs are laid, and they shut the 
cells immediately after the queen has dropped an egg on 
the food. With hive-bees the royal cells, in which the 
future queens have to be raised, differ in their direction 
from the other cells ; this is not the case with Melipona 
and Trigona, where all the cells are vertical, with their 
orifices turned upward,, forming horizontal (or rarely 
spirally ascending) combs. You know that honey is 
stored by our stingless bees in large, oval, irregularly 
clustered cells ; and thus there are many more or less 
important differences in the structure, as well as in the 
economy, of Apis and Melipona. 

" My brother, who is now examining carefully the ex¬ 
ternal structure of our species, is surprised at the amount 
of variability, which the several species show in the 
structure of their hind legs, of their wings, &c-, and not 
less are the differences they exhibit in their habits. 

" I have hitherto observed here 14 species of Melipona 
and Trigona, the smallest of them scarcely exceeding 2 
millimetres in length, the largest being about the size of 
the hive-bee. One of these species lives as a parasite 
within the nests of some other species. I have now, in 
j my garden, hives of 4 of our species, in which I have 
observed the construction of the combs, the laying of the 
eggs, &c., and I hope I shall soon be able to obtain hives 
of some more species. Some of our species are so elegant 
arid beautiful and so extremely interesting, that they would 
be a most precious acquisition for zoological gardens or 
large hot-houses; nor do 1 think that it would be very 
difficult to bring them to Europe and there to preserve 
them in a living state. 

" If it be of some interest - to you I shall be glad to give 
you from time to time an account of what I may observe 
in my Melipona apiary. 

M Believe me, dear Sir, &c., 

" Fritz Muller” 


MARS* 

I N the previous article were motioned some of 
Professor Kaiser's conclusions* We are induced 
to add a few further remarks, from their general 
applicability. The delineation 01 the heavenly bodies, 
he says, is always a very difficult task, especially when, 
as in . the case of Mars, we have to deal with fea- 
tures more or less indistinct, delicately and gradually 
shaded* With the most powerful telescopes the disc is 
but small; and on it we find a mass of ill-defined and 
frequently very feeble spots, which require close attention 
for their disentanglement, and it is hud to obtain a clear 
conviction As to the outlines and shadings that have to 
be drawn* The difficulty is much increased by the inces- 

* Continued from p* aS$. 



Adulations of the air; and in the seldom-recurring 
moments of stillness so much under good circumstances 
!$ visible, that even the best artist cannot draw it all in 
half an hour, a period during which usually there are but 
a very few tranquil glimpses, and after which the planet 
will have materially changed its aspect from rotation, 
Even were it easier to distinguish what is actually visible, 
it requires great practice to represent it faithfully ; and 
whoever has had personal experience of the difficulties of 
such designs will have but a limited confidence in the 
various portraits or the supposed changes that they repre¬ 
sent, As a further illustration of these difficulties he 
refers to the representations of the Orion nebula by 
Rossc, Lassell, Secchi, and Liapounov (he could have 
added Herschei II.); or the portraits given by Bond, and 
others, of Donates Comet, He might have cited, had he 
known of it, Prof. Young's remark as to the solar corona 
(where, however, these difficulties are heightened by the 
excitement of the moment), that “the drawings made by 
persons standing side by side differ to an extent that is 
sometimes really ludicrous, and has induced more than | 
one astronomer who had not himself seen an eclipse, but 
judged only from the written accounts and sketches, to 
declare his belief that this whole outer corona is a mere 
subjective phenomenon.” 

The justice of Kaiser’s remarks will readily make 
itself felt, but they do not exhaust the subject ; some¬ 
thing may perhaps be added as to the “ personal equa¬ 
tion ” of vision. Independently of mechanical defects in 
the eye, there are inaccuracies of perception ; and even 
if the rays have kept an uninterrupted and undeviating 
course to the retina, they do not always produce corre¬ 
sponding impressions on the mind. Whatever may be 
the cause, we frequently meet with defects in the sense of 
form, or proportion, or inclination, or even the presence 
of features which are not the immediate objects of atten¬ 
tion. Comparisons of size are often very erroneous ; 
craftsmen well know the meaning of " a true eye ;* and 
the expression ** 1 did not see it,” is constantly employed 
with reference to a thousand objects whose repre¬ 
sentation on the retina is all the while unquestionable. 
It is in these respects that celestial photography is inva¬ 
luable as recording everything and putting everything in 
its proper place ; but photography, as Kaiser observes, is 
inapplicable to the light of Mars, Another point, too, 
might have admitted of notice. Although we may cer¬ 
tainly, with him, be baffled in reconciling Rosae and 
Lasseu, we may bear in mind, as regards the comparison 
of larger and smaller instruments, Dawes's important 
remark to the effect that a certain relative proportion of 
light and power may be essential to the visibility of some 
classes of difficult objects. 

Without subscribing implicitly to the whole of Kaiser's 
views, some of which admit of doubt—as, for instance, 
when we contrast his assertion that the spots are never 
sharply defined, with the clearness and keenness of outline 
occasionally recorded by Lockyer and others—we may 
well admit their general accuracy. But we find it more 
difficult to accompany him in his inferences as to the 
planet's physical constitution. 

Hie earth-light upon the moon having been found by 
Schrdter more conspicuous when it proceeded from the 
hemisphere of our globe containing the largest amount of 
land, Kaiser implies that it has hence been inferred that 
(as it is difficult for us not to imagine other planets con¬ 
stituted like our own), the brighter and darker portions of 
Mars are equivalent to land and water* Whether such 
an opinion may have been arrived at in this circuitous 
way or not, it seems highly probable without any reference 
to Umar appearances, The eminently absorptive power 
ls ^eli known ; even a thickness of seven feet 
will it to said, diminish the incident light by one-half: 
ana below 700 feet it is quenched in unbroken darkness 5 
and the quantity of diffused light reflected from its surface 


would be inconsiderable, while the solar image at the 
distance of the Earth would be too minute, in ail proba¬ 
bility, to be visible. This reasoning would seem fairly 
to hold its ground against that of the Leiden astronomer, 
who does not believe that seas so looked upon would show 
such innumerable gradations in tone, or be so invariably 
ill-defined at their edges, while the same telescope gives 
perfect sharpness to the polar snows. He goes in fact so 
far as to say that if we may form any conclusion from 
their aspect, it is, that they cannot resemble seas such as 
our own. But as to distinctness of boundary, his experi¬ 
ence is not accordant with that of other excellent Ob¬ 
servers, especially Lockyer, who remarks that “ the effect 
of a cloudless end perfectly pure sky both here and on 
Mars appears to be, that the dark portions of the planet 
become darkest and most distinctly visible; the coast¬ 
lines (if I may so call them) being at such times so hard 
and sharp that (as has been mentioned by Mr. Lassell) 
it is quite impossible to represent the outlines faithfully,” 
A more natural inference, it seems to the writer, would 
be that these fluid masses contain large areas of very 
slight depth, that the edges are in many places very 
shelving, and that possibly they may be the more trans¬ 
parent from the absence of salt Other astronomers, 
Kaiser tells us, but without mentioning their names, have 
reversed the idea, and thought the bright parts to be 
seas, but they do not thus escape his objections on the 
score of definition, nor account for the dusky tracts which 
some of the great bright expanses contain. He has per¬ 
haps got hold of a more substantial difficulty in the aspect 
of the north polar region, where the white spot is often 
encompassed by a widely-extended dark zone with many 
gradations of tint. The width of this belt, very great 
when foreshortening is taken into account, is no doubt 
variable : Beer and Madler ascribed it to the non-reflec- 
tive power of the damp surface bared by the rapidly melt¬ 
ing snow. On the whole, when Kaiser considers that 
nothing is established with certainty but the existence of 
an atmosphere and the connection of the polar spots with 
the seasons, we hesitate to follow him; and we should 
prefer the conclusion of Phillips, adopted by Lockyer, 
that “ over a permanent basis of bright and dusky tracts, 
a variable envelope gathers and fluctuates, partially modi¬ 
fying the aspect of the fundamental features, and even in 
some degree disguising them under new lights and shades, 
which present no constancy, a thin vaporous atmosphere 
probably resting on a surface of lana, snow, and water,” 
A more protracted course of observation may possibly 
modify in some way this result, but so far as past investi¬ 
gations extend, we may say that nothing has been de¬ 
tected inconsistent with it. Could we be actually trans¬ 
ported to that far distant surface, we should probably 
find much to astonish us that we cannot so muck as ton- 
jecture here; it was a sound remark of Schrdter 1 ! 
that unity in variety is the universal character of crea¬ 
tion ; ana the spectroscope of Huggins has already in 
this instance confirmed it by the detection of absorption- 
lines the cause of which is utterly unknown. Our future 
inquiries should be conducted in that impartial spirit 
which is equally ready to admit the indications of discre¬ 
pancy and of resemblance, and which is more anxious: to 
ascertain facts than to seek their premature elucidation. 
We have as yet read but a part of the inscription on that 
golden shield : some of it has probably been deciphered 
correctly ; how much of the remainder may give way we 
know not; but the whole, it will never be given to t ta to 
understand. 

The extensive researches in which Bn Terbyof Lou* 
vam has for some time been engaged, and in which he 
has shown unwearied diligence and perseverance, if em¬ 
bodied, as we trust they will be, in one comprehensive 
result, will give material assistance in dieentangling add 
concentrating our present scattesod and diwwrdiojt raate^ 
nabb and we may look forward wttti hope W t he very 


- of 1877 t wh^Dj if tbe SeASOItS Ott 
Mi planets are as favourable as their mutual proximity, 
wemay reasonably expect some advance to be in store 
fe us. The great object will naturally be the identifica¬ 
tion of the dark spots, as well as a more careful delinea¬ 
tion of their boundaries : attention will doubtless be paid 
towards obtaining a definitive value for the rotation ; but 
in this direction progress is not very material, as we have 
already a sufficient approximation. Those who would 
see an extraordinary instance of the most painstaking 
hnd protracted efforts to get rid of a trifling uncertainty 
may apply themselves to the 23 pages of Kaiser, in which 
all kinds of varied combinations are tried to reconcile some 
conflicting decimals of a second, for to these the question 
hi reduced at last. Cassini, as far back as 1666, had fixed 
the rotation at 24K 40m. wifh surprising correctness for 
his day. Herschcl I. brought it to 24I1. 39m, 21*675. 
but, as Beer and Madler perceived, the omission of one 
rotation, and of the effects of phasis and aberration, 
vitiated the result. They in turn gave 24b. 37m. 237s. 
Kaiser, from many elaborate comparisons, deduced a 
mean of 22*623., but Proctor having found a value of 
22735s. the former, who thought the English astronomer's 
coincidences illusory, went into the whole subject afresh 
with marvellous minuteness, and got out a final mean of 
22731s., discovering by the way some unexpected in¬ 
accuracies, convincing himself that the correctness of 
the best drawings has been greatly over-rated, and finally, 
in much mortified perplexity, leaving it to every one to 
choose his own combination. No computation, he says, 
can make us sure to the hundredth of a second ; and unless 
observations become very much more precise, it will be 
several centuries before such a result will be obtained: 
how much the wiser mankind would be for it, is another 
question, which we need not discuss here. But there is, 
perhaps, no great difficulty in divining the cause of the 
Professor's troubles. Epochs of rotation could only be 
safely taken from drawings made with that special 
object, and few such probably exist ; the designer 
usually either contenting himself with a general likeness, 
Or being occupied about details, the study of which would 
of itself render him less attentive to mere position. In 
future, these objects might be better separated; and 
white the artist busies himself with the minuiia of the 
picture, the rotation-seeker should employ himself ex¬ 
clusively in estimating the co-ordinates of some con- 
•picuous points—a process which admits of a mean 
taken between many proportional valuations. 

Several other desirable matters of inquiry will readily 
offer themselves. Measures of ellipticity have as yet 
yielded only contradictory results. The inclination of 
the axis, last deduced by Oudemans in 1852, may 
be susceptible of correction; and the excentric 
position of one or both of the snow-spots, and the un- 
symmetrical position of the isothermal poles, would be 
matters of interesting investigation. The amount of the 
latter deviation, first measured by the elder Herschel, 
has been given so very differently by different observers, 
even at the same opposition, that it evidently is open to 
fresh determination. The well-known colours will of 
course catch the eye; and attention may be paid to the 
question whether the green, or as others think blue, tint 
pf the dark parts (which Kaiser saw as grey only) is 
really, as Herschel II. Implies, the mere result of contrast. 
The effect may be possibly thus heightened; but no one 
who saw one of the great seas as the writer did with a 
drto. silvered speculum on April 4,1871, could doubt the 
independent existence of a beautiful clear blue grey tint, 
ike move certain as a shading on another part of the 
dise was of a brownish hue : nor does it seem to have 
beau noticed that no effect of contra# has been traced 
le ti* .pekr snows. The luminous and occasionally 
mlmmi patches and segments on the limb should receive 
mes&os^ and the position of " Dawes' ice 4 # 4 nd” be scru¬ 


tinised ; such a brilliant speck 1 witnessed at the above 
epoch, but I believe in another situation* Black points 
should be looked for, as such have been detected by 
Mitchell and Dawes ; and it should be noted at the time 
of any conspicuous feebleness of the markings, whether 
the sharpness of the limb indicates the cause to be further 
distant than our own atmosphere: and in general the 
" daily—nay, hourly—changes in the detail and in the 
tones of the different parts of the planet, both light apd 
dark," described by Lockyer, should be carefully watched 
and recorded; 

" In tenui labor ;" 


nevertheless, none of these little matters will be con¬ 
sidered insignificant by those who love to behold in such 

it, • _ ii. * _...... _1 f r 1 . 1 r» 


T. W. Webb 


NOTES 

We have received some interesting notes of the work done by 
the eminent Russian explorer, Dr. von Miclucho-Maclay, which 
we hope to publish next week. Contrary to the advice of eveiy- 
one, this intrepid traveller and true devotee of Science is deter¬ 
mined upon again visiting the east coast of Papua, When his 
researches here are complete he intends to visit some of the islands 
of Polynesia and certain parts of the coast of Australia. This, he 
calculates, will take up five or six years. The Governor of the 
Dutch East Indies, like a true man of Science, had given Dr. 
Maclay, for the last six months, roomy and comfortable quarters 
in his palace at Buttonrovg, It would be well if all in high 
position would imitate this kind of “patronage.” 

The Meteorological Committee of the Board of Trade have 
resolved to commence the Issue of lithographed copies of the 
twenty-four hourly tabulated readings, taken at their seven ob¬ 
servatories, for every element which is observed continuously, 
commencing with January I, 1874. The sheets will be issued 
quarterly, and the Issue will be a limited one. The subscription 
for a copy is l/. per annum, to cover a portion of the expense of 
production. The sheets will not be distributed with the publica¬ 
tions of the office. 


M. L, QuETJEtET, the founder and director of the Brussels 
Observatory, died in Brussels on Monday night, aged 77. He 
leaves a son, M. Ernest Quetelet, who inherits the scientific 
enthusiasm of his father. 


The letter which has been received from Consul Prideaux, 
and the extract from Cameron's letter published in the Academy , 
adds but little to the details we gave some time ago concerning 
Livingstone's reported death, Lake Bcmba is identified by 
Consul Prideaux as Lake Bangweolo, and a letter from the Arab 
Governor of Unyanyembe fixes the spot where the great 
traveller died at Lobisa. A letter to Dr, Petermann from 
the German African traveller and Austrian Consul at Zan¬ 
zibar, Mr. Richard Brenner, merely repeats the statements 
already known. Dr. Kirk, under date Eeb. 12, writes to the 
Academy as follows:—“This morning I have heard indirectly 
from Zanzibar, and find people there who could judge, still 
question the truth of the story ot Livingstone's death, Like 
us, they see nothing but native report to base it on." Let us 
hope that this is the real state of the case. As Zanzibar and 
Ujiji are at present at peace it is expected that there will be 
no difficulty in getting the Doctor's valuable journals. It 
is gratifying to see from Mr. Markham’s letter in yesterday’s 
Times that through Sir Samuel Baker's determined energy, 
the route to Zanzibar has been virtually opened up from the north. 

Trt* letter above referred to from Consul Brenner, states that 
a German botanist, M. Hildebrand, has been preparing, for a 
year past, to undertake a journey into the interior of the Gaila 
country and Somali Land. 





, ^r&rWmx cou m of Lecture* on the Growth of Physical 
! S#fec during the last twenty-five yens, is to be given at the 
request of a number of gentlemen in Edinburgh, in St George's 
, Hall, by Prof. Tait, of the University of Edinburgh. The first 
lecture is to be given to-day. 


Bourcierii collection of these binds was, ^ 

best and most complete in exiatctice, embracing numerous Ifpi* 
of the spedei described by Urn French naturalists, and sped- 
mens collected by himself during his residence In Ecuador at 
French Consul, 


At the Annual General ^Meeting of the Glasgow Geological 
Society, on Thursday last, Sir’William Thomson gave an ad¬ 
dress on ** The Influence of Geological Changes on the Earth's 
Rotation." We hope to be able, very soon to give an abstract 
of this address. 

Ten Times announces that the following arrangements have 
been made in consequence of Mr. Henry Cole's retirement last 
year from the post of Secretary of the Science and Art Depart¬ 
ment and Director of the South Kensington Museum: -Sir 
Francis Sandford, Secretary of the Education Department, will 
also be Secretary of the Science and Art Department j Major 
Donnelly, R.E., Official Inspector for Science, will be Director 
of Schools of Science and Art and affiliated institutions; Mr. 
Norman MacLeod will remain Assistant Secretary of the Science 
and Art Department; and Mr. Philip Cunliffe Owen, Assistant 
Director of the South Kensington Museum, will be the Director 
of that Museum, 

Prof. Helmholtz has communicated to the Academy of 
Sciences of Berlin a paper on ** The Direction of Balloons," in 
which he enters into a number of elaborate calculations. In his 
calculations he directs attention only to the relation between 
the force and the weight, and supposes that the means at our dis¬ 
posal will enable us to construct the envelope of the balloon and 
its motive power. But, Prof. Helmholtz says, ** it appears to me 
that here there exists a great difficulty in the way of execution, for 
the solid parts of the machine do not preserve the necessary 
solidity when they are much enlarged, although they continue 
to be geometrically similar; they then must be made thicker, 
and consequently heavier. To obtain the same effect with small 
motors at great speed, there is a low of work. We can only work 
economically then with motors of, large surface urged by a 
motion relatively slow. One of the great practical difficulties 
will then be to obtain the necessary dimensions without overload¬ 
ing the balloon," 

Prof. H, A. Newton thus criticises the Report of the British 
Association Committee on Units in the March number of Stitt* 
man's Journal The dyne or unit of force which is proposed by 
the committee is to be a new unit of the same nature as a gram- 
weight, or the earth's attraction for a gram-mass, and having no 
commensurable ratio with it. Now our simplest and most useful 
ideas of force are derived at once from weight. It seems to us 
that, of necessity, this will always be the case. Probably the 
learned committee have no expectation that even among scien¬ 
tific men the new units will entirely replace what they call the 
vulgar ones. If, then, their recommendation is accepted, we 
shall create for certain departments of mechanical science new 
units of force and energy which are in no useful ratios to those 
used in other departments of science, and by people at large. 
Is there not some way of avoiding this great evil? Societies are 
formed and sustained whose main and most worthy object is to 
get rid of such confusions. We think the proposed units should 
be stoutly challenged to show a necessity for their being. We 
do ne^d, it may be added, anew name tot earth's attraction 
upon a gram of matter at some fixed place. The words gram, 
pound, ton, Ac., have had to do service in two different senses, 
that is, as mass, and as force, If any good word could come 
into use that shall express the earth's attractive force tot a gram 
of matter at some place that may be agreed upon, it would meet 
a teal want 

The collection of Humming Birds of the late M. Jules 
Botuutar is to he sold by auction at Paris on March a. M. ! 


Mr, A. S. Napier, of Owens College, Manchester, who has 
been elected to a Natural Science Scholarship at Exeter College, 
Oxford, received the first part of his science training at Rugby. 
Mr. W. E. Hoyle, of Owens College, has been elected to a 
Natural Science exhibition in the same College. 

The Japanese Government have, through their Legation in 
London, appointed Mr. R. Rontledge, B. Sc,, F.C.S., to the 
Professorship of Chemistry and Physics in the Imperial College 
at Yeddo, Mr. Routledge was formerly of the Owens College, 
Manchester, where he studied Chemistry under Dr. Roecoc, and 
afterwards took high honours at the University of London. 

We gladly call attention to the action taken by the British 
Association, u Boulder Committee," under its secretary, the 
Rev. II, W. Crosskey. A large printed form has been prepared, 
with a set of well-drawn up questions, and spaces for the answers 
of those who may be inclined to assist the Committee in their 
praiseworthy work. Copies of this form may be obtained by 
applying to Mr. Crosskey, 2$, George Road, Birmingham. 

A telegram from Cairo announces that Dr. Beke has 
succeeded in discovering the true Mount Sinai It is said to be 
situated one day’s journey west of Akaba, is called by the Arabs 
the Mountain of Light, and is 5,000 ft. high. On the summit 
were some sacrificial remains of animals. 

Miss Frances Strickland, of Appleby-court, Tewkesbury, 
has offered to found at the University of Cambridge a enratorship 
of the Ornithological collection formerly belonging to her brother, 
Mr. H. F. Strickland, F.R.S., and presented to the University 
in 1867 by his widow. Miss Strickland proposes to endow the 
office with a permanent stipend of 150 1. per annum. The prin¬ 
cipal conditions attached to the gift are that the curator be 
appointed by the foundress during her lifetime, and afterwardsby 
Mrs. Catherine Strickland, and, on the decease of these two 
ladies, by the superintendent of the University Museums of 
Zoology and Comparative Anatomy, but in each case with the 
consent of the Vice-Chancellor. That the curator Is to be 
subject to the authority of the superintendent of the museums, 
and that his first duty be the proper custody and efficient pre¬ 
servation of the Strickland collection, making an accurate cata¬ 
logue of it, so that the collection be of the greatest service to 
Science. He would be required to reride in the University ; and 
in case of the abolition of the office of Superintendent of the 
museums the curator shall be appointed and removed by the 
Professor of Zoology and Comparative Anatomy with the con¬ 
sent of the Vice-Chancellor. The Council of the Senate re¬ 
commend the acceptance of Mbs Strickland's liberal offer. 

On this day week there passed from among us a countryman 
whose power has been but too little appreciated, and ht too little 
recompensed by ourselves or other European stations. Sir Frauds 
Pettit Smith was, to all intents and purpose*, the discoverer 
the screw-propeller, a method of progression as ptacticaUyndvan- 
tageous as it is theoretioaUyJperfeCt j nevertheless, the Msefti 
which he has derived from his indebted countrymen are but a 
paltry annuity and an equally insignificant decoration. Con- 
rideriag the little encouragement given by otfr GmwnttOOttt fbr 
fimt-ctarn work, it is really a matter of surprise 'S 

be produced at all ■ ‘-v 



of the Academy of Science* at Pari*, on 
Fdlfc. 9, the candidates to bo recommended to the Minister of 
Public Instruction for the chair of Comparative Embryogenesis at 
theCoUcge of France, were balloted for. The names of MM* 
Got be, Balbiaui, and Dareste, were presented to the meeting, 
and the result of the voting was to select the two former gentle* 
men as the Academy's nominees for the post. 

Captain S. P. Oliver writes us concerning a meteor-cloud 
which he observed at Buncrana, Co. Donegal, on Feb. 5, at 
about 9.10 r,M, local time. He saw what he at first thought to 
be a comet's tail, viz. a broad band of silvery white and luminous 
cloud extending in an arc from S.E. by E. to N.W. by W., as 
near as he could judge, from horizon to horizon, but tapering 
towards the extremities. The apex of this arc, which was 
some four or five degrees in width, was as nearly as possible on 
the meridian at about 8o° elevation from the horizon. The band 
passed within three or four degrees above the upper stars of 
Orion. Through this luminous cloud the* stars shone brightly. 
The edges appeared well-marked, and there was no appear¬ 
ance of that serpentine track into which meteor-clouds frequently 
dissolve. Several “ shooting-stars ” were visible the same 
evening. One especially he noticed which seemed to come 
from a radiant point at, the S.E. extremity of the above-named 
cloud. 

Messrs. Smith, Elder, and Co. have a new edition of Mr. 
Charles Darwin's work on the ‘‘Structure and Distribution of 
Coral Reefs " in preparation. 

Michelet, the celebrated historian, who died within the last 
few days at Cannes, aged 76 years, has written a few sensational 
books on natural history. “L'Oiseau” and" L'fnsecte/' had 
an immense circulation, although their real scientific value was 
very small. 

M. Rbinwold, one of the largest Parisian scientific pub¬ 
lishers, is juat publishing a translation of Haeckel’s 14 History of 
Creation.” It is prefaced by M. Charles Martin, one of the 
most celebrated correspondent members of the French Institute. 
Consequently Darwinism is not to be considered as having been 
in France by the last rejection of Darwin by the 
Academy. Neither will the success of Haeckel's great work 
be paralysed by the cry of no more Germanism raised in certain 
quarters. 

Ca»t. Mouchkz, who has been appointed the chief astro¬ 
nomer for St. Paul's station on the Venus Transit Expedition, is 
publishing, at the expense of the French Admiralty, a map of 
the Algerian coast on the scale of rtfans • The survey was executed 
on a new plan and only lasted 18 months. Although Algeria 
extends about 750 miles east-west, M. Mouchet has determined 
all his stations by a series of triangtdations executed on shore, 
independently of the situation of his boats or ships. 

For some years past much interest has been excited in the 
United States in reference to the erection of a large telescope, and 
{Knstbiy a complete astronomical observatory on the high por¬ 
tion of the Rocky Mountains* As preliminary to this, a number 
of careful examinations have been made of the optical qualities 
of the atmosphere hr various portions of the Western country* 
Of theee special interest attaches to the expedition of Professor 
Davidson of the Coast Survey, whose report to the Cali- 
rnia Axademy of Sciencee, states that the meteor^oglcal tables 
leipt at Summit Station, on the SiermNevadv 7,04a feet above 
tfcssca, during the year ending November 1W7, ehow that out 
# 3S9 ^ys and nights only eighty-eight wem doudy, needy all 

months, duriag wbteh the snow- 

w gbtmt forty-fivh feet, Ae winter not being unusually 
^ rh* **mmer weather k teif pimsaut, the fights cool, j 
wonderfully dear. The mountain flanks «re | 


covered with verdure during the summer, and them is freedom freto 
great clouds of dust. Prof. Davidson says, that, owing to the 
steadiness of the atmosphere, observations at this elevated point* 
would in one or two nights be of greater value than the results 
of six months' observations at lower stations. Higher and per* 
j haps more desirable positions exist in the immediate neighbour- 
1 hood of Summit Station; and the interest excited by Prof* 
Davidson's report probably has, to a considerable extent, influ¬ 
enced the determination announced in a recent letter of Mr. J. 
Lick, the well-known millionaire of San Francisco. This gen* 
tleman has indicated in a letter to the California Academy of 
Sciences, and again in a letter to Prof. Joseph Henry, his desire 
to establish an observatory in the best possible location, and 
provide it with the largest and finest astronomical instruments. 
He proposes to this end to set aside one million dollars as a 
permanent endowment fund. This is a monument and a renown 
which few are rich and wise enough to achieve for themselves, 
and it is greatly to be hoped that the founder of the Lick Ob¬ 
servatory may live to enjoy the congratulations of his State and 
country. 

Prof. James Orton, of Vaasar College, N.Y., has just returned 
to the United States from South America, where he has been 
engaged in a second exploration of the Amazons. The general 
object of his recent travels in South America, was to supplement 
his expedition in 1867, when he crossed the continent from 
west to east, vid Quito and the Nipo wilderness. His route 
in 1873 was up the Amazons from Para to Yurimaguas on 
the Hoallaga River; thence up to the Paravapura and its 
tributary, the Cachiyeen to Balsa Puerto; thence over the lento 
Vange on foot to Moyobamba; thence across and among the 
Andes to Chachapoyas and Cayamarca, crossing the Upper 
Mavafion, or Balsas, and striking the coast at Pacasmayo; 
thence to Lima and its immediate region ; thence to MoUendo, 
Areguipa and Puno on the shore of the Lake Titicaca. He was 
the first traveller to pass from the Pacific to the Lake by the 
railway just finished by Mr. Meiggs. The prime object of his 
explorations was to study the physical geography, geology and 
topography of the Amazons. On these points he obtained a vast 
amount of new and reliable information. He found that the 
Upper Amazon (Marafiora), has been grossly misrepresented in 
all the more recent maps of Peru. He made everywhere, but 
especially in Northern Peru, large collections in natural history, 
to throw light upon the distribution of animal life. Prof. Orton 
will condense the results of his expedition in a work on the 
Physical Geography, Natural History, and Commercial Re¬ 
sources of the Valley of the Amazons. 

Frrsh advices to January xi, received from the German 
exploring expedition in the Lybian Desert, under Gerhard 
Rohlfs, announce that the expedition had reached the important 
oasis of Dachel, containing 17,000 inhabitants* Valuable geo¬ 
graphical discoveries had been made, and six maps of the 
country bad been taken. 

The metrical system has just been [adopted in Germany for 
the measurement of distances. The official papers have published 
the order with decrees that henceforth the kilometre shall replace 
the Prussian mile* 

The additions to the Zoological Society's Gardens doting the 
past week Include a pair of Coatis (Nasua nanca) from South 
America, presented by Mr. W. P. Chambers; an Egyptian Fox 
{Cassis mhticus) from Port Said, presented by Mr. J, T f Keane; 
a Bonnet Monkey {Matatus radiates) from India, presented by 
Mr* R* Wilkinson 5 a Great Kangaroo {Macropus giganteusi 
bom id the Gardens f five Branched. Sea Hone* {Hippocampus 
ramitiositf) from the coast of France, purchased \ a Capybmra 
{R?droctmr%s capybara) from Rio Negro. 


SCIENTIFIC SERIALS 

In the Journal of Botany for January, there is no paper of 
special general interest, the illustration befog that of a new 
Briti&h moss Tortula inciinata. Mr. J. G. Baker describe* a 
number of new or little known capsular gamopbyllous LiHaeeae ; 
and Mr. F. E. Kitchener gives an “ elementary proof of the 
rule for detecting spiral arrangement.” The first article in the 
February No. is an illustration of how much yet remains to be 
done in completing the British flora, being a description with a 
plate of a British Dock, Rumex maxitnm, discovered by the 
Hon. J. E. Warren in the neighbourhood of Lewes, where it 
wa* recorded many years since, but not having been observed in 
the meantime, had been generally treated as an error. There is 
no other paper bearing specially on British Botany, but a very 
Useful account of the Esparto-grass of commerce, byJMr. J. R. 
Jackson. 

Astronomischf Nachrkhtm , No. 1972. The elements of 
Henry*s comet, 1873, by E. Weiss^ and Aug. Zielinsky, the 
following elements are given 

Weitt. Zielinsky, 

Berlin Time. Paris Time. 

T - Oct i '80022 Oct. 1765792 

H = 50° 28' 18"5 50° 18'42"*96 

ft = 176° 43' 14" 176° 43' 21" ’88 

i ss 121° 28' 58 "8 I2J° 27' 48^ *19 

log q « 9*585297 9*586644* 

A list of fifteen new nebuke is given, which M. Stephan ob¬ 
served at Marseilles. 

Poggendorff's Anmtlen Ucr Phytik und Chentie, No, io, 1873. 
—We may first notice, in this number, some observations relat¬ 
ing to phenomena of light.—M. Behrens contributes a paper on 
the production of coloured light through elective reflection. The 
reflected and transmitted light of opal and other bodies was ex¬ 
amined with a micro-spectroscope ; and it is shown that certain 
substances may have colour without absorbing light, and that 
the two spectra {from reflection and transmission, respectively) 
are exactly complementary of each other. This, he says, occurs 
more frequently than one might suppose.—Dr. Nbggerrath draws 
attention to the production of bght in grinding of hard stones, as 
witnessed in the agate-works at Oberstein and Idar. In the case 
of all hard stones {which the workmen press with their hands 
against large grindstones revolving thrice in a second), a strong 
led light appears between the object and the grindstone, with a 
red halo and emission of sparks. Transparent stones, however, 
art lit up throughout with a beautiful yellowish-red light, like 
that of glowing iron, so that it seems as if the workman must 
burn his hands (though the rise of temperature was not above 
10° or 12 0 IL). The author invites research in this direction, for 
which the works named present good opportunity.—The con- 
eluding portion of M. von Bczolfi’s paper on the law of colour 
mixture and the physiological primary colours, is given ; the 
author is led to some valuable deductions which we cannot here 
stop to particularise.—M. Valerius, in a note on binocular, as 
compared with monocular, vision, comes to the conclusion that 
the proportion of brightness of an object, looked at successively 
with both eyes, and with one, is nearly independent of the abso¬ 
lve amount of illumination; and with ordinary candle or gas 
flame, does not exceed 1T 5. He afterwards found that his left 
eye was less sensitive than the right; had he used the latter, 
the proportion in question would be somewhat less. The mea¬ 
surements were made with Foucault’s photometer.—M. Kundt 
contributes a paper on the vibration of rectangular, and espe¬ 
cially of squat e, air plates; meaning, by an air plate, a thin 
layer of air enclosed between two solid plane plates applied to 
each other (it may te either in communication with the external 
air, or closed all round). He makes the vibration-forms visible 
by means of cork powder > and the present communication chiefly 
shows that the vibration-numbers observedJn the entirely*olosed 
air plates agree with those deduced from Theory, to less than 
1 per cent.—Dr. Hiibener gives an account of researches 
transpiration of salt solutions through capillary tubes. The velo¬ 
city of outflow is found to be inversely as the equivalent weights j 
which may be explained (the author thinks) by the feet, tbit id 
compounds with high equivalent weight the molecules are huger 
than in those with low. If, then, equal weight* of two salts of 
diflfcrettteqmvalent weight be dissolved foa uqhjd, the*? will bo 
present in the solution of the heavier salt larger but fewer mole- 
eules than tn the other eatotlbn. iiilhe Mttifon of 

s*lt, the molecular strike* in eontatf with tl* ttbttatt mm 


be less than in the second liquid ; and the intemal fricthm 
be less; thus (other conditions *qria% there will b* msfe* are* 
bility.—A paper by Dr. Dibbits discusses, at some length, $m ; 
dissociation of ammonium salts in aqueous solution ; the nsufijt 
detailed being both qualitative and quantitative.—M, Ram- 
melsberg communicates a second note on natural compounds of 
tantalum and niobium ; and Dr. Bender describes an ingenious 
method of determining the time of vibration of a material pen* 
dulum. The remaining matter does not specially call for 
notice* 

SOCIETIES AND ACADEMIES 

Royal Society, Feb. 5,—“On the Anatomy and Habits of 
the genus Phronima (Lattr.).” By Dr. John Dents Macdonald, 
F.R.S., Staff Surgeon R.N., Assistant Professor of Naval Hy¬ 
giene, Nctley Medical School. 

Of all groups of Crustacea the Amphipoda would appear to 
exhibit the widest range, in the modification of their parts 0* 
organs, without obliterating the delicate lines of natural affinity 
running through them as a whole. This is well exemplified in 
the interesting paper of Dr. R. Willemoes-Suhm, naturalist to 
the Challenger Exploring Expedition, On a new Genus of Am- 
phipod Crustaceans ” founded by him, and named Thmmobs* 
This genus, although exhibiting many characters in common with 
Phronima, presents some striking points of difference traceable 
in the external jaw-feet, caudal appendages, the position of the 
generative bone, and certain particulars in its external anatomy. 

During the exploratory voyage of H.M.S, Herald, in theS.W. 
Pacific, numerous species which I have always been in the habit 
of referring to the genus Phromma, were taken in the towfog- 
net; and I might remark that the assumed parasitic habit of 
these creatures was never, at least, a prominent fact to me, they 
were so often taken either perfectly free, or tenanting a mdaraenUu 
case. Those who, like Dr. Suhm, are acquainted with deep-sea 
dredging, are usually cautious how they refer the doubtful product* 
to their proper habitat; whether it be the bottom that has been 
reached, or some rone of the watery space above. Indeed it ia quit* 
possible for the narrow area of the tallow-arming of the deep-sea 
lead to include fortuitously, and carry down Phronima or any 
other little crustacean naturally living near the surface ; and con¬ 
tact with the bottom would finally press it into the tallow,, so as 
to mislead the observer as to its true habitat. Conversely, in 
bringing up the dredge from a given depth, it may finally carry 
with it any more superficial objects casually lying in the track 
which it takes. 

The author then describes a species of Phromma captured in 
lat 30° 16' S., long. 176° 27' W, 

The evidence of Dr, WiUemoes-Suhm supports my own expos 
rience that there is no metamorphosis in this group; and as it I* 
very probable that the history of the development of Thaumops 
would resemble that of Phronima, the following observation* 
may be of some importance, as carrying the process a littfo 
further than it ha'i perhaps yet been traced by him !— 

In kt, 21 0 o' $, and long. *7°45' W, off the island of Qnow 
Fiji group, apparently the same species of Phronima as that above 
referred to was taken in the to wing-net, but with the addition of 
a numerous progeny of young in a large gelatinous but tough 
nidamental case, this interesting nest was shaped like a barrel* 
but with both ends open, and the external surface was somewhat 
tubercalated and uneven. The wall of the tube presented nume¬ 
rous round and puckered openings, observing no very definite 
arrangement, but through which entering currents were obsercrt 
to pass. These openings in general pierced the tubercukuon*, 
though not invariably. ' ' 1 

An external membrane, with an internal Hiring, waadistfootlf 
visible, both seeming to be contintone at the nine of tbrtubel • 
The space between these layers was filled up with a fnlto 
stance, in which scattered nuckiform bodies were dctecfod with, 
a higher power of the microscope . ^ 

In a subsequent commission on the North-Atneriban anil^Nst-; 
Indian Station in H.M.S* have frequently capita*! ; 

ri Phronima in its bay/ 1 as m foewnmtes would say. ia mder 
to bring the swimmerets tote mil pkyv theaioimal ptofoades iU 
i bony mil foremost irom tfie qnae,oily idling info u«e fine 
i tip* of the third a»d fourth , gai$ (rf. thorfi^ , 

i d» charge, Whentafojthe 

two posterior pairs of legs art prrised backward* again# tlfo■ 

mat membrane, so teimmtof m fiolfifii 

^ approach of danger. 
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**-*-." Not* enftj Synth***# Foroic 
lyde,” by Sir B. C. Brodie, Bart., F.R.S. * 

* former note I communicated to ike society the 
Of an experiment in which a mixture of equal 
(or needy equal) volumes of hydrogen and carbonic oxide 
bad. been submitted, in the induction.tube, to the electric 
action. My expectation in making the experiment had 
been that the synthesis of formic aldehyde would be thus 
effected according to the equation CO + H* - COH^ The 
onfy permanent gas, however, other than the gases originally 
present in the induction-tube, which appeared in the result of the 
experiment was marsh-gas. When a mixture of hydrogen and 
carbonic acid gas were similarly operated upon, the same hydro¬ 
carbon, together with carbonic oxide, was formed. I have now, 
however, succeeded, by a modification in the conditions of the 
latter experiment, in attaining the object which I originally had in 
view. Evidence of this is afforded by the following analysis :— 
The gas analysed was the result of submitting to the electric 
action equal volumes of hydrogen and carbonic acid. After re¬ 
moval from the gas of cart>onic acid and carbonic oxide, and also 
Of a trace of oxygen, 191*2 volumes of gas remained, in which 
were found at the conclusion of the analysis 26 volumes of 
nitrogen. Deducting this amount of nitrogen, t88*6 volumes of 
gas remain, containing the residual hydrogen in the gas, together 
with any gases besides carbonic oxide formed in the experiment. 
This gas was analysed by the addition of oxygen and subsequent 
detonation by the electric spark, the absorption of the carbonic 
acid by potash, and the removal of the oxygen over by pyrogab 
late of potash. The results of the analysis entirely concur with 
the assumption that the 188*6 volumes of gas were constituted of 
hydrogen, marsh-gas, and formic aldehyde in the proportions 
given below. 

Hydrogen.183*2 

Marsh* gas . . . * . 0*2 

Formic aldehyde . . . . 5*2 

188*6 

,The composition of too volumes of the gas being, 

Hydrogen.97*14 

Marsh-gas.0*10 

Formic aldehyde . * . . 2*76 

10000 

Another experiment was attended with similar results, only 
that the proportion of marsh-gas was somewhat greater. 

The result of this experiment may be considered to be given 
in, the equation CO# + all, ** COH. + H« 0 . I have reason to 
believe that lormic aldehyde is aUo formed in the reaction of 
hydrogen and carbonic oxide; and that the marsh-gas found (in 
berth experiments) results from the decomposition of this sub- 
stance, possibly according to the equation aCOHj * CO^+CH 4 . 
I dp hot now dwell upon this subject, as it is my intention very 
, Speedily, to lay before the Society, together with other matters, 
the details of the various experiments which X have made in re- 
' terence to it 

Geological Society Feb. 4.— His Grace the Duke of Argyll, 
’ 1 ft., F.R.S., president, in the chair.—The following commuai- 
,■ cations were read “ The Physical History of the Valley of the 
Rhine,” by Prof. A. C, Ramsay, LL.D., V.V.R.S., vice-presi¬ 
dent. The author first described the general physical characters 
of the valley of the Rhine, and discussed some of the hypo* 
theses which have been pat forward to explain them. His own 
Opinion was that during portions of the Miocene epoch the 
drainage through the great valley between the Schwarz wald and 
fjp Vosges ran from the Devonian hills north of Maine into the 
; areanow occupied by the Miocene rooks of Switzerland. Then 
after the physical disturbances which dosed the Miocene epoch 
in theie regions the direction of the drainage was reversed, so 
; ffiftf after passing through the hill-country between the lake of 
(instance and Basel, the river flowed along an elevated plain 
formed of Miocene deposits, the remains of which still exist at 
" > iddes of the volley between Basel and Mains. 4 At .the same 
e Rhine flowed In a minor valley riuougMke upland 
formed of Devonian rocks, which now cons titn tf the 
[ the Hnndstiwh; arid rim Mghkmd lying foiiufdkBomi, 
the ordinary qrosive action ed the great river the gorge 
1 formed and. to its present level Inpto- 

J t bs the gorge deepened, the motty Baf Miocene strata of 
‘ bed Mains; qtad auad yrere also in great part worn 
rrite existing, plain, which presents a deceptive *p* 




pearaace of having once been occupied by a great lake. -—“On the 
Correspondence between some Areas of Apparent 'Upheaval and 
the Thickening of Subjacent Beds,” by w. Topley, Geological: 
Survey of England. The author referred to many instances in 
which beds have unequal development, being much thicker in 
some places than in others ; ana the main object of his paper 
was to show that such thickening and thinning of beds has an 
important effect in producing toe apparent dip of overlying 
beds. The thinning of any one bed may have an appreciable 
effect in producing or increasing its own apparent dip; but 
where a whole senes of beds thm constantly in one direction, 
the amount of the dip of one of the higher beds, due to the sunt 
of the thinnings of the underlying beds, In often very considerable. 
It is generally supposed that the dip of any bed is due to great 
movements of the earth's crust; from the facts mentioned the 
author argued that our inferences as to such movements will vary 
according to the beds which happen to be exposed at the sur¬ 
face. It is evident, from the faults intersecting strata, that 
upheavals and disturbances have taken place; but unless we 
assume every bed to have been deposited on a perfectly hori¬ 
zontal plane, we cannot infer the amount of such upheaval from 
the present posilion of the bed. In all cases we must take into 
account the actual or possible thinning of underlying beds. The 
beds which support geological basins frequently thin towards the 
centres of those basins, thus producing, wholly or in part, the 
baained form of the strata. It was, however, shown that the 
beds of the basins themselves frequently thicken towards the 
centre of the basins. 

Anthropological Institute, Feb. 10.—Prof. Busk, F.R.S., 
president, in the chair.—The second part of the paper ** Explo¬ 
rations amongst ancient Burial Grounds, chiefly on the sea-coast 
valleys of Peru,” was read by the author, Mr* Consul Thomas J. 
Hutchinson. The paper treated of the burial grounds from Lima 
northwards, as did the former part of the paper on those from 
Arica to Lima. Mr. Hutchinson described a burial place with 
the Aymara name of Parara on the Oroya railroad at a station 
called Chosica, and at an elevation of only 2,750 feet above the 
level of the sea, and so named from its grinding stones used for 
bruising corn, numbers of which lie amongst the cenotaphs. 
Those were said by Prof. Forbes to be used for cooking pur¬ 
poses, because the Aymaras are stated to have occupied a part 
of Peru of which the minimum elevation is 10,000ft, and there¬ 
fore where the boiling of water is a difficult matter to accom¬ 
plish. The flattened and elongated skulls mentioned by Dr. 
Tschudi and Prof. Forbes were touched upon—an illustration of 
one of these from an elevation of 10,000 ft. above the sea being 
given. Mr. Hutchinson recommended a further and more exten¬ 
sive exploration of the mounds and Huacas in Peru to illustrate 
the rich treasure* of archaeology with which that country abounds. 
—A joint paper by Mr, Tyrwhitt Drake and Mr. A, \V. Franks 
was read, on skulls and implements from Palestine. 

Photographic Society, Feb. fb.—James Glaisher, F.R.S., 
president, in the chhir.—A special general meeting was held to 
decide whether two new laws, previously proposed, should be 
adopted, or whether the Council 1 * amendment to appoint a com¬ 
mittee to revise the laws generally be accepted. The Council’* 
amendment was lost. The anniversary meeting of the Society 
was held afterwards, when the balance-sheet, showing an im¬ 
proved financial position, and the report of the Council, were 
read and adopted. The President and Council, interpreting 
the rejection of their amendment as a vote of want of confidence, 
then tendered their resignations, which were accepted. 

Manchester 

Literary and Philosophical Society, Jan. 19.—-Micro¬ 
scopical and Natural History Section.—Mr. Joseph Boxen* 
dell, F.R.A.S, vice-president of the Section, m the chair*** 
Mr. Joseph Bidebothazn, F.R.A.S., read a paper no "The 
similarity of certain Crystallised substances to Vegetable forma.” 
The author called at t entio n to the formation of vevdegris oh 
insect pins, in old Entomological collections. This substance 
makes its appearance where the pins pass through rite thoiax of 
the insects, add in length of time grows into a considerable moss 
of flocculcut matter, of a brilliant gresn colour, andoften breaks 
up the insects and also destroys the pins. It conrisu mainly of 
acetate Or formktc of copper hi combination with fatty or oily 
matter. On examination of various specimens under the micro- 
scope, rimy were fodad to present a Mist witty of forms, 
filamentous and rifcfcen*kke stnntu% resembling miens 






,, _,j&L in iome cases so neatly, Urat it wot di&CUlt to believe that 
^& nhres and ihut-like forms are not really organic bodies. The 
author expressed his opinion that these bodies were simply 
crystals, modified in then formation by the oil contained in the 
insects, with which the crystals are in some way combined. Some 
of the specimens exhibited were taken from insects collected 
twenty-five years ago. ‘ 

Liverpooi 

Geological Society, Feb. 12.—Mr. T. Me Hard Reade, F. G, S. 
read a paper containing a series of novel investigations on the 
action of odes on the sea-bottom. Applying a formula usedby 
civil engineers, the result of practical observation in tidal estuaries, 
to the observed currents at the surface at various points in the 
St. George’s and English Channels, it was proved, by com¬ 
parison with experiments instituted for ascertaining the moving 
powers of running water on materials of various specific gravity 
and bulk, that, conditions being otherwise favourable, tidal 
currents were capable of destructive erosive action on the sea- 
bottom. Mr. Reade then entered elaborately into the pheno¬ 
mena of the tides in the Irish Sea, in the English Channel, and 
surrounding seas, using Captain Beechey’s admirable observations 
for this purpose. Mr. Reade infers from a consideration of a 
variety of circumstances that the materials of the Irish Sea bottom 
are principally composed of re-arranged glacial drift, either 
eroded off the bottom or off the coast by the sea itself, or poured 
into it by the many rivers in the north-west of England, south 
of Scotland, and west of Ireland, draining vast basins mostly 
covered by glacial days and sands. These materials, notwith¬ 
standing the oscillatory character of the tidal streams, have in 
the main a slow, progressive motion down channel, and out as 
for into the Atlantic as the little Sole Banks. Clear cases of 
the erosive action o: the water on the bottom were then given. 
It was shown that there are pits or gullies excavated in the 
bottom in both the English and Irish channels, and that these 
depressions have generally their major axes conformable in 
direction with the set of the stream tide ; and that the contour 
line* of the bottom approximately follow the same direction. 
The most remarkable 01 these excavations is the North Channel 
Gulley, off the coast of Wigtonshire, twenty miles long, one 
mile wide* and from 400 ft. to 600 ft. deeper than the surrounding 
bottom, and which the strong tide existing there has either 
partially or wholly excavated, and now keeps open. In conclu¬ 
sion, Mr. Reade expressed his conviction that the diurnal and 
•epi-diurnal movement of the tides, acting down to the pro- 
{Soundest depths of the ocean, accounts for the preponderance of 
life in it over that exhibited by the fauna of the Mediterranean. 

Edinburgh 

Royal Society, Feb. 16.—Sir William Thomson, president, 
in the chair.—The president read obituary notices of deceased 
Fellows of the Society.—The following communications were 
read On the Kinetic Theory of the Dissipation of Energy, 
by Sir W. Thomson.—On the Electric Conductivity of Iron at 
m Low Red Heat, by Prof. Tail.—On the Stresses due to 
Compound Strains, by Prof, C. Niven, communicated by Prof. 
Tait. 

Glasgow 

Geological Society, Jan. 15.--Mr. E. A. Wurnch, vice- 
president, in the chair.—Mr. R. L. Jack, of H.M. Geolo¬ 
gical Survey, read a paper on a Boulder-clay, with broken 
shells, in the lower valley of the River Endrick, near Lochlo- 
mond, and its relation to certain other glacial deposits in the same 
neighbourhood. The author stated that the elevation of Loch- 
lomond above the sea is so trifling that there is no difficulty in 
darning it with the sca-lochs that indent the western Highlands. 
A depression of 20 feet* or the removal of the superficial deposits 
traversed by its short outlet, the Leven, on its way to the Clyde, 
would restore it to its former condition. He then called atten¬ 
tion to a deposit which he had observed in the course of his 
work on the geological survey new the south-eastern angle of 
Lochlomond, and whose relation to the already-known member* 
of the glacial series seemed to deserve particular attention. The 
deposit is a true typical till* in every feapect similar to the old 
boulder-clay or till of the Lowlands of Scotland^ In a matrix of 
stiff umtraufied day, brown in colour, like the subjacent Old 

S **™ “^dsteme rock, are scattered stones of various sizes, bloated, 
tithed, and marked with striatfons in all directions, but mos t 
pentlyinthe direction of their longer axis. It presents, however, 
cme remariaWe peculiarity that dtatfogeiihee itWthe common 
fill—'it contams worn and broken Augments of marine shells. 



low this shelly till, he s *bbyfc tJ» « 

day, and that it>as also the product iff landriee*. ml . 

till to be the product of landdoe—the pwrmntprv/pnctf urf m huge 
glacier which filled up the lake, covered t he islands, onddimbed 
the rising ground between the Leven and the Endrick to the , 
height of at least 320 feet. This glacier, in all probability, -ex¬ 
isted during the latter portion of the period which preceded the 
“great submergence 11 of the land.—-Mr. John Young read i 
paper on the occurrence of a bed of highly indurated Sandstone, 
with water-worn quartzite pebbles, interstratified with the trap m 
the Campsie Hills. The bed is probably of lower carboniferous 
age, and indicates one of those periods of repose between the 
great outbursts of igneous rock matter of which the Campsie 
Fells are principally built up. 

Paris 

Academy of Sciences, Feb. 9—M. Bertrand in the chair* 
—The following papers were read!—On Baltstique interuttr* % 
by General Morin. This was a paper on the various forces act¬ 
ing on a projectile whilst still in the bore of a gun,—On the de¬ 
vitrification of glass, by M. Eug. PeligoL The author decide* 
that, contrary to the received opinion that this effect is due 
merely to a crystallisation of the glass, it is due to the formation 
of a definite silicate having a formula corresponding to that of a 
pyroxene.—On the action of water on lead, by M. Balard.—New 
clinical and experimental researches on the movements and 
repose of the heart, and on the mechanism of the passage of the 
blood through its cavities when in the normal state, by M. Bouil- 
laud.—On the preservation of vines threatened by Phylloxera^ by 
M. de la Vcrgne.—On the problem of three bodies, by M. E. 
Mathieu.—On the resistance of glass tubes to rupture, Dy M. L, 
Cailletet, The author finds that a tube stands pressure from the 
outside better than from the inside. The pressures, however, 
which a tube can stand from the inside are very great. One erf 
9 mm. internal diameter and 1 mm. thickness, containing 6*9 c.c. # 
was submitted to an outside pressure of 460 atmospheres, 
without injury, and subsequently to an internal pressure 
of 104 atmospheres, when it burst.—On the use of a 
double refracting prism for determining the axes of ellipses,, 
by M. Janneta*.—On some new bands produced in the ab¬ 
sorption spectrum of chlorophyll by reagents containing 
sulphur, by M. J. ChautanL—On a new process lor pro* 
serving wood, by M. Hattfeld.—On the hardness and density of 
carbon obtained from jwre sugar, by M. F. Monier.—On the 

flight ... " ~ 

MM. 
by M, 

—Theorems concerning algebraic equations, by ML F. Lucas. 
—On the impossibility of certain double equations, by M. A* 
Genocchi.— On the conditions necessary far a conic With a 
curve of any order to have a contact of the fifthorder, by 
M. Painvin,—On the chemical characteristics of the uredo of 
maize, &c. } by M. Hansen.—On the consecutive effect* erf the 
removal of the mammae in certain animals, by M. de SimJty. 
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THE ROTH AM STED AGRICULTURAL 


INVESTIGATIONS 

I T has become a trite remark, that while both the 
progress and teaching of Science are fostered in most 
educated countries by the care of the State, they mainly 
depend in our own country on the exertions of private 
individuals ; this fact is perhaps, however, more strikingly 
seen in the case of agriculture than in any other instance. 
The traveller in Germany will find scattered over the 
country, some forty Experimental Stations and Agri¬ 
cultural Academies, establishments which are devoted to 
the investigation and teaching of scientific agriculture 
and arc maintained by their respective States. The 
German farmer has thus the means of becoming 
acquainted with the true science of his business, and 
provision is at the same time made for the investigation 
of the various problems with which his work abounds. 
In England the state of things is, alas, wholly different. 
We have just one college—that at Cirencester, devoted to 
the teaching of scientific agriculture, and one Experi¬ 
mental Station—that at Rothamsted. There is indeed 
some experimental work done by local Farmers’ Clubs, 
but this is generally only with the object of comparing 
the effects of the various manures that are in the market, 
and with no scientific aim or result. Yet England pre¬ 
eminently needs the help of Science to direct economi¬ 
cally her vast system of agriculture. The art of agri¬ 
culture is here in a higher state of development than on 
the continent. More capital is here invested in the 
land; more attention has been paid to tillage, to arti¬ 
ficial manures, and to the breeding and feeding of stock. 
The British farmer succeeds because he is a practical 
man, and has good common sense, and the enterprising 
spirit of his race ; what might he not do if he thoroughly 
understood the principles which underlie his art ? 

If we have but one agricultural station in England we 
have at least reason to be proud of it. The work done at 
Mr. Lawes* estate at Rothamsted is not to be equalled by 
that of any of the foreign stations ; indeed, in several 
l; departments of investigation it might safely challenge a 
comparison with their united efforts. This excellence has 
arisen from the systematic and thorough manner in which 
the subjects taken up have been treated. We cannot better 
illustrate this than by referring to the last contribution from 
Rothamsted, a report by Messrs. Lawes and Gilbert on 
the growth of barley .* 

, In one of the experimental fields barley has been grown 
for twenty years, and the experiment is still progressing. 
The field is divided into plots of about one-fifth of an 
acre 5 some of these have never received any manure 
during the twenty years ; the others receive some one or 
matt of die food constituents which barley requires. Thus 
one is manured with phosphates, a second with alkalies, 
a third with ammonia, a fourth with ammonia and phos- 
pbat$s, a fifth with ammonia, phosphates, and alkalies, 
;The Same manures are always applied each year to 
. the same plot At harvest the crops are carefully weighed, 

F.R.S.. AfHcnlhHmi Sxbtf, 
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and are then analysed in the laboratory under the stgjjr* 
intendence of Dr. Gilbert, the amount of dry matter, ash, 
and nitrogen being determined. The advantages of this 
systematic mode of experimenting are very great. Carried 
on in the same manner for so many years, these experiments 
answer questions relating to the exhaustion of soil, to the per* 
manent effect of manures, to the effect of season upon the 
produce. With the aid of the laboratory investigations 
they teach us what proportion of the various ingredients 
supplied in the manure is recovered in the crop, and 
how the composition of the plant is affected by the 
various conditions of the soil. In conjunction with ana¬ 
lyses of the soil and of the drainage water, we learn what 
becomes of the manures applied, how deeply they have 
penetrated into the soil, what is the loss suffered through 
drainage, &c. A single field experiment thus thoroughly 
and patiently carried out touches half the domain of 
agricultural chemistry, and supplies information of the 
most solid and valuable kind. 

The value of every trustworthy investigation is in¬ 
creased as others, are completed which compare with it; 
the work at Rothamsted thus derives an additional value 
from its extent. During the last thirty years Messrs. Lawes 
and Gilbert have investigated in the manner described all 
the principal farm crops, experimenting both on each 
singly, and also on their behaviour when grown in rotation. 
As the results are gradually published, and we are able 
to compare the behaviour of different crops grown on the 
same soil, with the same manures, and in the same sea¬ 
sons, the special characteristics of each crop become 
plainly shown by contrast with its fellows, and we gradu¬ 
ally learn the part which each is fitted to play in a scien¬ 
tific system of agriculture. 

Nitrogenous manures are of primary importance if 
luxuriant cereal crops are to be raised, the natural supply 
of combined nitrogen from the atmosphere being very 
small, and the crops in question having little power for 
assimilating the forms of nitrogen chiefly present in the 
soil. Nitrogenous manures are, moreover, as every farmer 
knows, very expensive, and it is a matter of great import¬ 
ance to employ them in the most economical manner. 
Messrs. Lawes and Gilbert, knowing the composition of 
the manure that has gone on to their fields, and the com¬ 
position of the crops that have been carted off, can 
tell exactly what proportion of the nitrogen applied has 
been assimilated by the plant. They find, on an average 
of twenty years, that wheat assimilates about 45 per cent, 
of the nitrogen in a spring dressing of nitrate of 
sodium, and about 33 per cent, in the case of an 
autumn dressing of sulphate of ammonium, and only 
14$ per cent, of the nitrogen supplied by farm¬ 
yard manure. With barley, the proportion assimi¬ 
lated is rather greater, being 49 per cent, for a spring 
dressing of ammonium salts. The question as to what 
becomes of the large proportion of unused nitrogen is 
dearly of the highest importance. Analyses of the soils, 
and of the drainage water, throw much light on the sub¬ 
ject The soils of the wheat field have been analysed 
down to a depth of 27 inches. A considerable part of 
the missing nitrogen is found to be actually present in the 
soil, but since it has scarcely any effect on the crops, it 
is apparently in some state of combination unsuitable for 
the plant's use. A still larger portion of the nitro- 
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gen 1$, however, not to be found in the soil, but the 
examination of the drainage waters from the different 
plots exhibits so large a content of nitrates, that calcula¬ 
tion leads to the belief that in the case of ammonium 
salts and nitrate of sodium the loss of nitrogen chiefly 
takes place in this manner. Chemists knowing that 
ammonia is readily absorbed and firmly held by soil, had 
never anticipated that so considerable a loss might occur 
by drainage. It plainly appears, however, from these re¬ 
sults, that ammonia when applied to the soil is quickly 
converted into nitric acid, and in heavy rains may be 
easily washed out. During autumn and winter there is 
little evaporation from the soil, and no consumption of 
water by a growing crop ; as soon therefore as the surface 
soil is saturated most of the subsequent rain-fall will pass 
into the subsoil, or fmd its exit through the drains. The 
authors calculate that if the drainage water contains 
i part of nitrogen in 100,000, and many of the waters 
analysed were much richer, there will be a loss of 2*26ths 
of nitrogen (equal to about 23 lbs. of guano) for every inch 
of rain that passes beyond the reach of the roots. It is 
evident, among other conclusions from these important 
facts, that ammonia should only be applied to the land in 
the spring, when the crop is able to make immediate use 
pf it. It may also be found that on gravelly and sandy soils, 
which have little power of holding water, organic forms of 
nitrogen, as rape cake and farm-yard manure, may be more 
certain in their effects than ammonia or nitrates. The 
organic manures being only slowly rendered soluble in 
the soil, can suffer comparatively little loss from sudden 
rain. The subject of the economic application of nitrogen 
is being further investigated at Rothamstcd. 

Wc have no space to do more than allude to the re¬ 
searches which have been conducted at Rothamstcd in 
the department of animal chemistry : the experiments on 
the fattening of stock, and on the composition of the car¬ 
case produced, have been equally important in their re¬ 
sults with those field experiments wc have referred to. 
Of the indebtedness of Science to Mr. Lawes’ unique 
and costly experiments we need not speak, the facts are 
$0 plain that they speak for themselves. Nor need we state 
the moral. The addition to the national wealth which 
has accrued from the discoveries made by Mr. Lawes 
is already enormous. It must be borne in mind that 
this benefit has arisen from accidental researches, 
for Mr. Lawes was not compelled to take them up, 
nor is he bound to continue them. Now if such work 
is not national work, The Royal Observatory ought to 
be shut up to-morrow, for the work done there is not 
one jot or tittle more important. 


DR. LIVINGSTONE 

HE telegram, dated at Aden on the 23rd of this 
month, announces that Lieut. Murphy is bringing 
the body of Dr. Livingstone down to Zanzibar, while 
Lieut. Cameron has passed onwards to Ujiji to recover Dr. 
Livingstone^ papers and to continue his work. The story 
of those faithful negroes having carried the body of their 
beloved chief over hundreds of miles is one of the most 
romantic in history, and is a fitting close to the noble 
life of the great explorer. Dean Stanley, we are ip- 
formed, has proposed that the remains of Livingstone 
shall find a Inst resting-place in Westminster Abbey* 


Yesterday (the 25th) was the last day on which 
tions could be sent out by telegram touching the dis¬ 
posal of the body. We cannot believe that the neces¬ 
sary orders have not been despatched; for the 
wishes of the country are well known, and have been 
sufficiently expressed. With the body will arrive all 
Livingstone’s faithful followers, who were engaged bn 
the understanding that they were to receive a certain 
fixed monthly payment There were Chumah and the 
two or three other men who had been with him since 
] 865. There were Jacob Wainwright and the other Mas- 
sick boys, and the men sent up to Unyanyembe in the 
summer of 1872 ; and there were the men engaged in the 
interior by Dr. Livingstone himself. A sum of about 
1,000/. will be required to pay off these loyal and faithful 
servants of Her Majesty's Consul. Yesterday was the 
last day on which an order for the payment could be 
sent out. Has this been done ? The people of England 
have a right to an answer, and an immediate answer, 
for if the Government hesitates, the country will never 
allow this disgrace to come upon it. 

As soon as the full details arrive by the next mail, it will 
be fitting that we should give our readers a memoir of the 
illustrious martyr to Science who has passed away. But 
now we desire to know—and all England will join with us 
in the inquiry—whether orders were sent out by telegram 
on the 25th, respecting the disposal of Dr. Livingstone’s 
body, and the payment of his followers, the devoted ser¬ 
vants of Her Majesty's Consul? 

Lieut. Cameron, in conducting the search expedition, 
has suffered terribly from fever and ophthalmia, and has 
been obliged to incur heavy expenses. But he has dis¬ 
played the best qualities of an explorer. He is a good 
manager of natives, an excellent walker, an accurate 
astronomical observer, a linguist, and a man of indomit¬ 
able perseverance. He is now pressing forward on a 
perilous and important duty, and we trust he will carry 
with him the generous sympathy of the Geographical 
Society, and of the public generally. 


POST-TERTIARY GEOLOGY 
The Great Ice-Age and its relation to the Antiquity of 
Man. By James Geikie. (W. Isbister and Co. 1874.) 

I. 

VERY field-geologist, who works in northern lati¬ 
tudes, soon comes to know what is meant by Drift. 
In his attempts to trace the superposition and run across 
the country of the solid rocks, he is always sooner or 
later brought up by coming across masses of stony clay, 
gravel, and sand, which bury them to greater or less 
depths, and more or less completely hide them from 
view. These superficial accumulations lie indifferently 
on all members of the bedded formations; they occur 
now in detached patches, and now spread like a pall pver 
vast tracts of country. 

In the latter case it is clear that they would soon make 
their presence felt by the way in which they effectually 
mask the geological structure of the ground they cover ; 
it was impossible, therefore, that they could be for lotjg 
ignored altogether, but they seem for a time to have brat 
looked upon as something very ihferip^ fb andiffir 
portance to the older and more regular formation?, j^Se 






c&^.asrhans. as little more ri«tn troub le s o me hfod r an ees 
to the making of a good geological map* Thus it came 
ftbout that deposits of this class were lumped together 
under the comprehensive title of Diluvium or Northern 
Drift : and that, in the few cases where any geologist 
*■ thought them worthy of more than a simple recognition, 
the explanations offered of their origin were crude and 
unsatisfactory. Some of these explanations we may just 
glance at. In the days when evolution and continuity 
were doctrines yet undreamed of, it was imagined that 
between any two consecutive geological epochs there 
intervened a period of chaotic turmoil, one result of 
Which was, that a clean sweep was made of the life of the 
epoch that had just closed, and the ground prepared for 
the introduction of the life of that which was to follow. 
Supposing this to have been the general course of past 
events, some referred diluvial accumulations to the series 
of convulsions which came in like a great gulf between 
the age of man and the last of geological eras. It could 
not be reasonably objected to such an hypothesis that it 
called to its aid agencies the like of which we had never 
seen, and the like of which, as far as our knowledge of 
the economy of nature went, it was most improbable had 
ever been in operation ; there was the ready answer, that 
during periods which were essentially abnormal, anything 
was possible. This made such explanations easy to 
frame and easy to uphold, and they commended them¬ 
selves readily to the indolence of mind and impatience of 
accurate thought from which lew of us are altogether 
free. The same may be said of the notion suggested by, 
but we cannot say based upon, the phenomena of the 
great ocean wave of earthquakes," that somehow and 
somewhere in the far north a series of gigantic waves was 
mysteriously propagated,” which “ were supposed to have 
precipitated themselves madly on over mountain and 
valley alike, carrying along with them a mighty bur¬ 
den of rocks, stones, and rubbish,” and that by this 
means the piles of diluvium had been heaped up. Again, 
the name diluvium was founded on the idea that its 
deposits were the relics of Noah’s flood ; and the notion 
we had in them a proof of the accuracy of the Bib¬ 
lical record was so very welcome, that it was accepted 
and stuck to in spite of the absence of evidence in its 
favour, and so contributed, perhaps as much as anything 
else, to postpone the true solution of the problem. 

But by degrees light began to dawn on the subject. 
Playfair had attempted to turn the attention of geologists 
to the proper quarter, when he suggested that the most 
powerful agents which Nature employs for the moving of 
rpeks are the glaciers; but his hint lay for a while un¬ 
heeded. In 1837, Agassis arrived at the conclusion that 
the glaciers of the Alps had been formerly far larger than 
at present. He had studied the smoothed and furrowed 
surfaces which occur everywhere below glaciers, and had 
found that the rocks displayed markings exactly identical 
with these far beyond the range of the present ice. He 
explained his views to Buckland, who then saw the mean¬ 
ing bf certain surface features which he had observed, but 
had not previously understood, in the British Islands, 
TJtO two geologists visited Scotland together in 1840; 
feuad over the length and breadth of the &nd scorings 
and polishings which ice—and, as fay as their knowledge 
went, nothing but ice—could have made, and earn* Ip 


the conclusion that the whole country had been mice 
swathed in one widespread ice-covering. About the ®tme 
time Sir Charles Lyell attributed the formation of portions 
of the Scotch drift to the action of land-ice. 

The right clue was now found, and it only remained for 
others to follow it up. A great step was made by Prof. 
Ramsay when, some ten years later, he deciphered the 
story written on the Drift-beds of North Wales, and 
determined the broad succession of physical changes that 
had led to their formation. He pointed out that there 
had been two periods of cold, the first of intense severity, 
and the second less rigorous, and that between the two 
there came a milder interval, during which depression 
brought the sea up the flanks of the mountains to a 
height of 2,300 feet above its present level. 

Still however the importance of the Drift was far from 
being fully recognised. For many years no notice whatever 
was taken of it'on the maps of the Government Survey; and 
when at last it met with a tardy recognition, Drift was 
still for a while Drift u and it was nothing more,” a some¬ 
thing agriculturally important and therefore not to be 
passed over by the economic geologist, but hardly a great 
formation with a story to tell as long, as varied, and as 
interesting, as any that geology had hitherto revealed to 
us. It is significant that ever so eminent a pioneer as 
Prof. Ramsay did not deem these deposits worthy of more 
than incidental notice in his otherwise exhaustive Memoir 
on the Geology of North Wales. The Drift in fact was 
somewhat on the position of a nouveau riche , who is 
trying to work his way into “ society,” and it had up-hill 
work before it was admitted into the exclusive circle of 
the old respectable formations. 

But its turn came at last, and amid the band of geo¬ 
logists, who have helped in the work of securing for it 
the attention to which it is fairly entitled, the brothers 
Geikie occupy prominent places. The one gave us in 
1863 his paper on the phenomena of the Glacial Drift of 
Scotland, in which he offered a masterly summary of all 
that was known on the subject up to the date of its publi¬ 
cation, and settled for ever the claim of land-ice against 
ice-bergs to have been the agent that formed the Scotch 
Till; and now the other comes before us with the goodly 
volume, whose title stands at the head of this article, and 
which can be cordially recommended both to the geo¬ 
logist and the general reader. Its account of the labours 
and conclusions of previous workers is all but exhaustive, 
but it is far more than a mere rhutnij a long practical 
acquaintance with Drift-deposits has enabled the author to 
add materially to our knowledge of the course of events 
that accompanied their formation, and in some cases has 
led him to demur to views hitherto all but universally 
accepted; and his own contributions and criticisms are 
as remarkable for the boldness of their originality as for 
the soundness of the reasoning by which they are upheld. 
At the same time the explanations are so full, and the 
method of handling so free from technicality, that with a 
moderate amount of attention the book may be under¬ 
stood, and its reasoning followed, by those who had pre¬ 
viously little or no geological knowledge. 

A large part of the work is taken up by a careful and 
detailed description of the Drift-beds of Scotland, which 
country the author has chosen as a typical area. A 
better selection could not have (seen made, for in no 








codatry perhaps are these deposits so largely developed, 
and nowhere have they been so elaborately worked out 
as by the distinguished band of geologists who have 
made Scotch glacial formations a special study. 

The first seven chapters are devoted to a description of 
the Till, the lowest member of the Scotch Drift ; and an 
explanation of the line of reasoning that has led geo¬ 
logists to acquiesce almost unanimously in the opinion 
that it was formed on land beneath a sheet of ice, which, 
during a period of intense cold, overspread the whole 
country, and pushed its way far out over the shallow bed 
of the surrounding sea. 

So far the author has only been repeating and en¬ 
forcing the conclusions of his predecessors, but in chaps. 
u —14 he enters on ground which is all but his own. 
It has been long known that layers of well-bedded sand 
and gravel occur in the heart of the Till, and between it 
and the older rocks. These deposits however are local 
and of small extent, or had been detected only in borings 
or underground workings, and had had comparatively 
little attention paid to them. Mr. J. Geikie has for the 
first time pointed out that in spite of their small develop¬ 
ment they are full of meaning ; and that, when this 
meaning is realised, the fragmentary nature of their 
occurrence is only what is to be expected, and that the 
wonder is, not that there is so little of them left, but that 
any of them should have survived to tell the tale which he 
has so ably extracted from them. And the story they 
tell us is this. They are evidently the products of running 
water, alluvial or lacustrine deposits mostly ; now former 
observers had realised in a vague sort of way that they 
were a proof of changes of climate, which permitted water 
to flow over what had been before an ice-bound waste, 
but we have now clearly brought before us that the abate¬ 
ments of the intense cold, which these beds indicate, were 
not local and temporary, but wide-spread and of long 
duration, and that they recurred several times during the 
period of the first great glaciation. Thus we are led to 
see that the first subdivision of the great ice-age was not 
one dreary unbroken lapse of Polar winter, but that it 
included mild intervals, when the ice shrank back, 
possibly disappeared altogether, when vegetation reap¬ 
peared, and when herds of the great mammals returned 
from the southern retreats into which they had been 
driven during the most intense phases of the .cold. And 
these facts enable us to realise more vividly the immense 
lapse of time represented by one division alone of the 
Glacial Formation. For if “ wc consider that the succes¬ 
sion of changes happened not once only, but again and* 
again, we cannot fail to have some faint appreciation of 
the lapse of time required for the accumulation of the Till 
and the Interglacial Deposits” Lastly Mr. Geikie has 
pointed out that these alternations of intense glaciation 
and comparative mildness are fully in accordance with 
the theory so ably expounded by Mr. Crolt, that changes 
in climate are due to the combined effect of the Precession 
of the Equinoxes and variation in th£ eccentricity of the 
earth’s orbit, a theory which he has lucidly expounded in 
chaps. 8—10. 

We next come to certain deposits, the meaning of which 
seems first to have been clearly read by the author of the 
present work. At last the conditions which gave rise to 
the TiU began to pass away and the climate to improve 


slowly, and the great glaciers ceased to he confluent 3 a 
depression of the land ensued so that the sea followed die 
retreating margin of the ice ; but after a while, perhaps 
owing to an upward movement, the glaciers terminated 
on dry land. Mountain peaks now began to rise above 
the ice, and showered down on to its surface loads of 
debris tom from their exposed faces by frost As the 
bur den was shot over the ends of the glaciers, it gave rise 
to huge heaps of morainic rubbish, which at first fell into 
the sea, and afterwards, as the ice drew back, was Shed 
upon the land. In this way were formed the subdivisions 
of the glacial formation which the author has distin¬ 
guished as Boulder Clay and Morainic Rubbish. During 
this period the author believes that many of the erratic 
blocks, which form so conspicuous a feature among gla¬ 
cial deposits, were stranded from the ice-sheet as it drew 
back; and he gives good reasons for preferring this ex¬ 
planation to the older notion, which supposed these 
travellers to have been dropped from ice-bergs during the 
submergence which came a little later on. 

As the climate gradually improved, the melting of the 
ice swelled the rivers and gave rise to mighty floods, 
which thundered down the narrow mountain glens, 
sweeping before them portions of the Till and Morainic 
rubbish, and, when they emerged on the open valleys of 
the lowlands, spread out the worn and rounded mate¬ 
rials in broad sheets of gravel One point here we must 
pause specially to call attention to. Geologists had long 
been aware of the disappearance of the great ice-sheet 
and of a gradual submergence of the land which followed 
it, but we now learn that the first of these events had 
made considerable progress, perhaps had been completed, 
before the second had fairly set in. 

The first act of the drama Cwe are looking at may 
be said to close here ; the second opens with the 
commencement of the submergence just mentioned. 
The land began to sink and went down till the sea 
reached to some 1,200 feet, perhaps in some cases to 
nearly double that amount, above its present level; 
and as each of the previously formed Drifts, Till, Boul¬ 
der Clay, Morainic Rubbish, and Gravel, was brought 
under the action of the waves, they sifted and sorted 
it, washing out the fine dirt, and rounding and redu¬ 
cing in size the pebbles; and in many cases the clean 
gravel and sand so formed were piled up along each suc¬ 
cessive coast line in mounds and long ridges, which still 
retain the distinctive outline originally impressed on 
them by wave- and tidal-action. These hummocky pile# 
and ridges are known as Kames or Eskers. That many 
Karnes owe their present shape in die main to the direct 
action of the sea alone there can scarcely he a doubt; we 
find them sometimes for instance enclosing hollows with* 
out any outlet , & little tarn or peat moss occupying in 
some cases the central depression, and in such a case they 
must have been piled up by shifting currents* for in no 
other way could the dosed basin in the middle have been 
produced. But many so-called Kames are only the rem¬ 
nants of large sheets of gravel, the greater parts of which 
have been carried away by denudation. It would be 
better perhaps to restrict the term to those mounds 
which were piled up originally very much as they stand x 
now. Even with this limitation, however* Kames are \ 
plentiful enough, mid they are wad tii grcate#t abttri* 



dance ft* the spots where the currents tending to their 
formation must have prevailed as the land went down; 
in cols, then straits connecting opposite firths from which 
tides would Bow in on either side ; at the openings of 
mountain valleys, where the stream with its gravel burden 
was then met by the incoming tide; on low plateaus lying 
between what were then estuaries, over which opposing 
currents would sweep each high tide; and in other simi¬ 
lar situations. 

But were the Karnes formed as the land sunk, or during 
its subsequent emergence ? One would be inclined to 
say during the latter period, for any heaps piled up by 
the incoming sea would be liable to be swept away when 
they again became exposed to wave-action as the sea re¬ 
treated. Nevertheless, Mr. Geikie—and he is supported 
by other observers in his opinion—holds that it was during 
the period of depression that kame-building went on, for 
the following reasons. The material of the Karnes is, for 
the most part, fine and well rounded, and it is a very rare 
thing to find a large angular boulder in the heart of a 
Kame ; hence it is believed that during the formation 
of the Kames the climate had so far mended that glaciers 
no longer existed, and that therefore there were no ice¬ 
bergs to strew the sea-bottom with travelled blocks. 
Erratics are, however, common perched on the outside of 
the Kames, and hence it is concluded that at some point 
in the period of the submergence cold again began to 
come on, that glaciers reappeared and gave rise to ice¬ 
bergs which bore away these blocks and dropped them 
where they are now found. That there was a return to 
cold conditions we know from other evidence, and with 
the exception of the difficulty just mentioned, which after 
all is not very serious, for the Kames wc have may be only 
the relics of a body originally much more numerous, the 
explanation accords well enough with our knowledge of 
the facts. But the thought crosses the mind that it is not 
very often that we have an opportunity of seeing into a 
Katne, or rather, that we see the outside much oftencr than 
the inside, and that this possibly may be the reason why 
erratics seem to be more plentiful in the one place than 
the other. A. H. Grekn 

(To be continued,) 


OUR BOOK SHELF 

Mtneralogische Mittheilungen , 4th Heft. (Vienna, 1873.) 
The present number ot the Mineralogische Mittheil - 
ungen forms the 4th volume of the series, commenced 
in 1870. It is published under the auspices of the 
K, K. Geol. Reichsanstalt, and in connection with 
their quarterly Jahrbuch, but forms properly in it¬ 
self an independent journal. It is probably the only 
periodical devoted exclusively to mineralogy, and thus 
already occupies an important place among German 
scientific serials. The list of papers which appear in this 
number will give a good idea of the position which the 
journal occupiesMineralogical ^observations in the 
Argentine Republic, by H. Stewner (embracing-minerals 
occurring in the granite quarts masses of Cordoba; 
minerals associated with the granular limestone; also 
analyses and special description of Triplite, Jamesonite, 
Enargite, Linarite. &c.) ; eruptive rocks of Banat, 
Hungary, by Nieazwiedzki; crystallised magnesite from 
the, Northern Alps, by J* Rumpf; mineral observations 
from the Bohemian Forestry Helmhacker; brief notices 


of various minerals, Grunochite, an optically uni-axial 
diamond, native copper, Rosclite, &c. The number opens 
with a short obituary notice of Naumann. 

The Mittheilungen are under the charge of Prof. 
Tschermak, $0 well known through the scientific world for 
his many and valuable contributions to mineralogy and 
lithology. 

Prof Tschermak occupies the position of Director of 
the Royal Mineralogical Museum of Vienna, a collection 
which in beauty and completeness is not inferior to that 
of the British Museum, while it surpasses the latter in the 
arrangement of the objects exhibited, especially in refer¬ 
ence to the good of the general public. The Museum 
has been much enriched within the last four months by 
the acquisition of a number of interesting things from 
the Vienna Exposition. The collections are opened two 
mornings in the week, for the benefit of the public, oppor¬ 
tunities which are well made use of, while the Cabinet is 
accessible on every week-day to those who are there 
engaged in regular work. The results accomplished in 
the Mineralogical School thus formed in connection with 
Prof. Tschermak and Dr. Schrauf do a considerable 
part toward supporting the Mineralogische MittheUungen. 

The Geological Reichsanstalt, now under the direction 
of Franx Ritter von Hauer, has carried on its work for 
twenty-9cven years. The results are not only of the 

f eatest importance in developing the resources of the 
mpire itself, but, as the work engages the best talent, 
and is consequently carried on according to the highest 
standard of pure science, the yearly labours are adding 
vastly to the fund of geological knowledge, and helping 
to solve many of the difficult problems of the science. 
The building occupied by the Reichsanstalt contains the 
various working-rooms, and the extensive collections, com¬ 
plete naturally in all matters pertaining to Austrian Zoology. 
The immediate results of the survey are first made known 
in the Evening Sessions, which arc held on the first and 
third Tuesday of each month from November to May. 
They are attended regularly by some thirty or forty of 
those interested in such subjects, and form a pleasant 
opportunity for those of common interests to meet to¬ 
gether informally. The stranger is continually impressed 
with the active spirit, and especially with the community 
of feeling, among the scientific men of Vienna ; the latter 
has undoubtedy great influence in giving the city the 
prominent position which it occupies among the different 
^scientific centres. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his conrspo net cuts. No notice is Men of anonymous 

communications. ] 

Zoological Nomenclature 

From time to time an idea is started that Zoology is breaking 
clown mider the weight of its synonymy. With entomologists 
I have frequently contended that so far from this being the case, 
there is, on the contrary, an almost marvellous agreement in the 
generic and specific names used, especially when we consider the 
extent of the bibliography and the vast number of the species. 
After reading in Naturk, vol ix, p. 258, Mr, Wallace's review of 
Dr. Sharp’s pamphlet, I bethought myself of comparing the two 
best known catalogues of European Coleoptera, viz., Schaum’s, 
published at Berlin, in 1862, and De Marseul’*, at Paris, in 1866. 
Perhaps the results of the examination of the first six families in 
the two works wilt suffice. It must be premised that Schaum’s 
is strictly confined to European species, wlnle De Marseul’s em¬ 
braces as well those of the u basin of the Mediterranean in Asia 
and Africa.*’ As to the genera, in the Cicindelidse there are two 
in each. In the Gambian:, Schaum has 98 genera and de Mar- 
eeul 118; of the Utter four are not adopted by Schaum and the 
remainder are extra-European. In the DytUcidoe Schaum 
has 15 genera, De Marseul 17. In the Gyrinidw there are two 
genera m Schaum, and three in De Marseul, the third bring 



eatsa^European. Hydrophliidie not having the same limitation 
in the two works, 1 take the Palpicom families in which that 
group and the Sphceridiidae are included. There are 22 genera 
£ each catalogue, but Schaum and De Marseul each ignore a 
genus adopted by the other, and a third name, Cyllidium, is 
preferred by the French author to the earlier one of Chjetar- 
thria. As to the species, seeing that Schaum has about i, 580 in 
the families mentioned above, and l)e Marseul 2,640, it would 
not be easy to compare them in a definite form ; but taking Cicin- 1 
dela, the second genus of the two catalogues, the first having : 
only one species, Which is, I conceive, a fair example of the • 
others, if indeed it has not had more than its share of varieties 
elevated to the rank of species, we find the 26 species in 
Schaum identical in names with the same species in De Marseul, 
except two varieties or species, and a synonym given with a ? 
by Schaum, which is the right name according to De Marseul, 

I would venture to suggest that the synonyms which look so 
formidable to some of our friends, 'are principally efue to the 
writers of local faunas, or in some cases to specialists, and that 
such names have, as a rule, never been adopted, and practically 
oiler no hindrance whatever to the naturalist. A species may 
be described by an author who is ignorant that it has been pre¬ 
viously described, but this is an evil which it is sometimes im¬ 
possible to avoid, as in the case of almost simultaneous publi¬ 
cation ; but in due time the later name is relegated to the list of 
synonyms and gives little further trouble. It does not seem to 
me that any change or additions to the present rules of nomen- 
clifcture are needed. Naturalists very soon decide on the relative 
value of names, but always with due regard to the law of prio¬ 
rity; it is a misfortune, perhaps, that this law is sometimes 
pushed too far, as in the case cither of forgotten authors, or of 
doubtful descriptions. The alteration of trivial names from two 
authors using the same word is a case of very rare occurrence. 

Francis I 1 . Pascoe 


not long ago returned from NewGtrinea, and brought spmi 
splendid weapons, &c .; also one of the Papuan pigs, whkfe 
they brought for our collection. It is the most intelligent pig t 
have ever seen, follows the like a dog, and goes up to the very 
top of the Museum building, which is about so feet high. 

I noticed the, to me, wonderful remark about a scarcity of 
skeletons of large carnivora in European museums, and I am 
glad 10 say that we possess two tigers, two lions, wolf, hyaena, 
three grey seals, two large sperm whales, 70 and 35 feet w 
length, many small birds, dugonga, &c. &c. The sum total 
of our skeletons, all mounted, is more than 150 ; with lew 
exceptions all articulated on the premises by one man, who has 
never been out of Sydney in his life. If our Government grant 
some extra money for cabinets, I think we shall be aide to 
astonish the people on board the Challenger when they come 
here, because half our Australian fossils and minerals cannot be 
exhibited for want of the necessary cases. 

Gerard Krkfft 

P. S. The trustees have had so many applications for Ceratodus 
specimens, and they have l«jen so often disappointed when ex* 
changing them with other museums, that they havenowdetermined 
to sell their duplicates in London to the highest bidders. Five of 
these fishes, in spirits (males and females) wilt be despatched to 
Messrs. P. W. b lower and Sons, and 1 hope that a good price 
will be obtained for them. Up to the present time all efforts to 
obtain more of the Ceratodus have been in vain, and I believe 
that they are not so common as some people think. Mr. George 
Masters has too much to do here ; and besides, we have no funds, 
travelling being very expensive in the Wide Pay district, other¬ 
wise another Expedition would be sent by the Board. Mr. 
Masters knows Jmv to catch them, and T. hope that when the 
Challenger arrives he will be able to accompany a party front 
that ship to Gayndah. 


The so-called “Meteor-cloud” of Feb. 5 

Your correspondent,. Captain S. P. Oliver, appears to have 
birtn mistaken as to the character of the phenomenon seen by 
him on February 5, and noticed in Nature (vol. ix. p. 313). At 
the hour he has Indicated, the somewhat rare phenomenon an 
auroral arch was formed, which remained visible for about half 
an hour, and is doubtless the luminous “ meteor cloud ” seen by 
him. The description Captain Oliver has given of it is suffi¬ 
ciently accurate, though he does not mention that it drifted 
slowly southward, a well-known characteristic of the pheno¬ 
menon. Its direction was of course at right angles to the mag¬ 
netic meridian, and its position in the heavens, as seen from this 
locality, was more northward than that observed by your corre¬ 
spondent. During the whole time that I observed it, the arch 
crossed some portion of the constellation Ursa Major, the star 
8 Ursae Majoris being in its midst when first seen, and the entire 
arch having retreated southward as far as ( Ursa; Majoris before 
it disappeared. It was of uniform breadth and intensity, and 
spanned the sky from west to east (magnetic), passing not much 
to the north of the zenith. Although I have been fortunate 
enough to have seen auroral arches upon several occasions, and 
once succeeded in obtaining the spectrum, I have never seen a 
brighter or more complete arch than this one ; but what made it 
quite unitpie, at least as far as my experience goes, was the fact 
that the ordinary aurora with a well-defined dark segment ” 
was visible in the north-north-west at the same time, from which, 
at an earlier period, brilliant streamers had proceeded. 11)ere 
were therefore two parallel arches of light at an interval of per¬ 
haps 50 0 from one another, which the slow movement of the 
upper one gradually increased. The night was remarkably clear, 
and the zodiacal light had been plainly visible earlier in the 
evening. John J. Plummer 

The Observatory, Durham, Feb. 21 

Aboriginal Australian Artists 

l noticed, in one of your latest papers, that some of your 
readers doubted ilie ability of Australian, or other low savages, 
to sketch in the manner of the Vezfcre people, andl made a copy 
of a few sketches still found in this neighbourhood engraved 
on rocks. They consist elite fly of fishes, whales, birds, and a 
few men; the execution is not so good as when the figures are 
scratched on blackened bark. 1 also send you a photograph of a | 
carving in fossil coral from New Guinea, H.M.S, Basilisk has 1 


Rainbow and its Reflexion 

A FEW weeks ago I had the pleasure of seeing a rainbow and 
its reflexion, or at least a reflexion of one from the same shower 
at the same time, in smooth water. 

The base ot the bow in the cloud seemed but a few hundred 
yards from me, and the reflexion evidently did not belong to it, 
as the two bases did not correspond, the reflected bow lying 
inride the other, the red of the one commencing where the violet 
rays of the other disappeared. 

Balbriggan, Ireland, Feb, 2 George Dawson 


Remarkable Fossils 

The letter by Mr. T. W. Cowan in Nature, vol. ix. p. 24!, 
confirms the truth of the statements contained in my “ Appeal 
to our Provincial Scientific Societies ” which appeared in Nature, 
vol. ix. p. 162. Collections of the kind described by Mr. Cowan 
are “ kicking ” about the country in all directions, valued merely 
as temporary possessions by the owners, few of whom, os far as 
my experience goes, appear to possess sufficient public spirit 
or intelligence to realise their public and scientific importance 5 
otherwise these collections would be more frequently localised 
and preserved for the district museum. 

Jan. 31 S. G. P. 


Volcanoes and the Earth's Crust 

Mr. Howortii, in Nature, vol, ix. p. 201, advances the 
following opinionsThat volcanoes are found neither in 
regions of elevation nor of subsidence, but on the bounds ries 
between them; that the great continents are on the whole 
rising, and the beds of the great oceans on the whole sinking; 
and that the centres of elevation are in the circumpolar region*. 

It seems to me that die last two statements cannot be 
reconciled with each other. The southern hemisphere is for by jar 
the greater part oceanic. According to Mr. Howortb, the 
ocean-beds are subsiding, and yet the southern drcumpolar 
region contains a focus ot elevation. Further t if volcanoes ate 
not found in areas of elevation* and if the circumpolar regions are 
regions of elevation, what does he make of the volcanoes of Jan ” 
Mayen (between Norway add Spitsbergen), aodofthb Antarctic 
continent? 






Vtm there afiy such laws of elevation and subsidence as Mr. 
Howovth maintains, the respective regions of elevation? and of 
subsidence would hate continued the same since the consolida¬ 
tion of the earth: but this is contradicted by the commonest 
&Cts of stratification, which show that elevation and subsidence 
have everywhere alternated with each other, 

. ^ Joseph John Murphy 

<)ld Forge, Dmunurry, co, Antrim 


The Use of Terms in Cryptogamic Botany 

As no specialist in Algology lias replied to the inquiry of your 
correspondent “D. R,, in Nature for January 15, I may be 
permitted to (juote for his information the following from the article 
11 Nucleus, ” in the 11 Treasury of Botany ” from t he pen of the author 
of the ** Introduction to Cryptogamic Botany”:—** In Alga: 
the term is applied to the fructifying mass of the Rhodosperms, 
whether contained in a single cell or In a compound cyst or con- 
ceptacle, the word nucleoli being used when there is a group of 
nuclei.” The instance alluded, to by your correspondent is, un¬ 
fortunately, not the only one in which the terminology of cryp¬ 
togams is in a state of most perplexing confusion. 

Au-rkp W. Bennett 


A Lecture Experiment 

The condensation of liquid in the form of vapour into minute 
globules, and the production of a shower of rain, may be very 
well illustrated for class purposes in the following manner :— 
Place about an ounce of Canada balsam in a Florence flask, 
and let it boil. At the top of the flask clouds of globules of 
turpentine will be seen hovering about, altering in shape very 
much like sky-clouds, and the globules are large enough to be 
visible by the naked eye. If a cold glass rod be gradually intro¬ 
duced into the flask, these clouds may be made to descend in 
showers. By the adaptation of a lime-light the whole process 
could be shown on a screen. Lawson Tait 


3 *|' 

works most be familiar to most Of you* Such a ipan 
speaks, deservedly with authority, on many points; and 
therefore his dicta upon a point with which he. shows 
himself to be totally unacquainted are especially dange¬ 
rous. And I feel that it is my duty to point out to you* 
and warn you against, errors or absurdities connected 
with physics, whenever they come from one whose state¬ 
ments are, on other grounds, worthy of attention. I shall 
not trouble you with the whole passage I refer to in Mr, 
Todhunteris “ Conflict of Studies,” but merely read to you 
a sentence or two of the most astounding part of it. I 
premise that though he is speaking of the teaching of 
physical science in schools, his observations apply (if they 
have any basis whatever) to science-teaching m general, 

“ It may be said that the fact makes a stronger impres¬ 
sion on the boy through the medium of his sightj that he 
believes it the more confidently. I say that this ought 
not to be the case. If he does not believe the statements 
of his tutor—probably a clergyman of mature knowledge, 
recognised ability, and blameless character—his suspicion 
is.irrational, and manifests a want of the power of appre¬ 
ciating evidence, a want fatal to his success in that 
branch of science which he is supposed to be cultivating.” 

Verbal comment on this would be altogether super¬ 
fluous, and the only practical comment I am disposed 
now to make is to proceed at once to farther experi¬ 
mental illustrations of the subject before us. 

P. G. Tait 


POLARISATION OF LIGHT* 
V* 


TOD HUNT EH ON EXPERIMENTAL 
ILLUSTRATIONS 

Segnius irritant animos demissa per aurem. 
quam qua) sunt oculia subject* fidelibus, el quae 
ipse adbi trad it spectator. 

r pHE following is, as nearly as I can recollect, the 
* substance of a few remarks which I felt myself 
compelled to make to my class in a recent lecture. I 
had * exhibited and described Hope's apparatus for 
showing the maximum density point of water, and pro¬ 
ceeded to say :— 

Now that the freezing mixture has been applied, 
my assistant will from time to time record on the 
black-board the simultaneous indications of the two 
thermometers, and will recall our attention to the experi¬ 
ment as the critical period approaches. You must, how¬ 
ever, in this form of experiment take for granted his 
fidelity and accuracy in reading and recording. By means 
of a somewhat cumbrous application of optical processes, 
it would be easy to project upon a screen images of the 
thermometers, in such a way that each of you might see 
tor himself the course of the phenomenon* But the ther¬ 
mo-electric method, whose principle I have already 
Explained to you, is at once far easier of application, and 
in its indications more directly expressive. This I will 
show on another occasion. For the present you must 
rely on the observations to be made for you by my assis¬ 
tant Yet l have no doubt that all of you will allow that 
toe exhibition of the experiment, even in this imperfect 
manner, wonderfully assists you in understanding its 
nature. . 

fhis leads me to mention that a very decided opinion 
against the use of experimental illustration has been 
recently pronounced by one of the most erudite and 
voluminooa of 'British mathematicians : my own former 
m<* f Mr* Todhunter, whose name and many of whose 


T HE conversion of plane into circularly polarised light 
may also be effected by total reflexion. If plane- 
polarised li^ht traversing glass be incident upon the inner 
side of the limiting surface at any angle at which total re¬ 
flexion takes place, it may be considered as resolved into 
two plane-polarised rays, the vibrations of one being parallel 
and those of the other perpendicular to the plane of 
reflexion ; and there is reason to believe that in every 
such case a difference of phase is brought about which 
for a particular angle in each substance (in St. Gobain 
glass it is 54 0 30') it has a maximum value of one-eighth 
of a wave-length. And if the original plane of vibration 
be inclined at an angle of 45° to 
that of reflexion the amplitudes 
of the two vibrations, into which 
the reflected vibrations arc sup¬ 
posed to be resolved, will be 
equal. A full discussion of the 
mechanical causes which may be 
considered to effect this difference 
of phase would carry us deeper 
into the more difficult parts of 
the Wave Theory than would be 
suitable in this place. But if 
we accept the fact that the 
above-mentioned effects result, 
when polarised light (whose plane of vibration is in¬ 
clined at 45® to that of reflexion) is reflected at a 
proper angle ; then the following construction will be 
readily understood. Take a rhomb of glass, a , b , c, d, 
Fig. 14, whose acute angles are $ 4 ° 3 °'; a ray incident 
perpendicularly to either end will undergo two total 
internal reflexions at the sides, say at p and $, and will 
emerge perpendicularly to the other end. These two 
reflexions wul together produce a retardation* as described 
above, of one-fourth of a wave-length* Ana if the ray be 
originally polarised and its plane of vibration be inclined 

* Continued from p. 085. 



Fig* T4. 




jfc m Angle of 4$° to that of reflexion (that of the paper 
kt the figure) the amplitudes of the two vibrations will be 
equal; and all the conditions will be fulfilled for the 
production of circular polarisation. Such an instrument 
was invented by Fresnel, and is called in consequence 
Fresnel s rhomb. On account of its length and its dis¬ 
placement of the ray, it is not so convenient as a quarter- 
undulation plate; but on the other hand it affects rays 
of all wave-lengths equally, while the quarter-undulation 
plate can strictly be adapted to rays of only one wave¬ 
length. 

It either of these instruments be introduced and suit¬ 
ably placed between a selenite plate and the analyser, the 
chromatic effects will be similar to those due to a plate of 
quartz cut perpendicularly to the axis. 

Another important property of these instruments con¬ 
sists in their effect upoh circularly polarised light Such 
light may be considered to arise from two plane-polarised 
rays whose vibrations are perpendicular to one another, 
and which present a difference of phase equal to a quarter 
of a wave-length. If, therefore, either a quarter-undu¬ 
lation plate or a Fresnel’s rhomb be suitably placed, it 
will either increase or diminish the difference of phase by 
a quarter of a wave-length. In the one case the differ¬ 
ence of phase will amount to a half wave-length, in the 
other it will vanish. And in either case the vibration will 
be converted into a rectilinear one ; but the directions of 
vibration in the two cases will be perpendicular to one 
another. 

Reflexion from a metallic surface may also be employed 
for converting plane into circular polarisation. It a ray 
of plane-polarised light fall upon a metallic reflector it is 
divided into two, whose vibrations are respectively paral¬ 
lel and perpendicular to the reflector ; and the latter is 
retarded behind the former by a difference of phase 
depending upon the angle of incidence. If the plane of 
vibration of the incident ray be inclined to the plane of 
incidence at an angle (nearly 45 0 ) which varies with the 
metal employed, but which is perfectly definite, the inten¬ 
sities become equal. And further, if the angle of inci¬ 
dence have a particular value dependent upon the nature 
of the metal (for silver 72 0 ) the retardation will amount 
to a quarter of a wave-length. And the result will be a 
circularly polarised ray as in the case of total reflexion. 

The apparatus (Fig. 15) best adapted for experiments 
based upon this principle is a modification of Norremberg’s 
poiariscope, suggested by Sir Charles Wheatsone, from 
whom the following description is quoted :— 

u A plate of black glass, G, is fixed at an angle of 3 0 to 
the horizon. The film to be examined is to be placed on 
a diaphram, D, so that the light reflected at the polarising- 
angle from the glass plate shall pass through it at right 
angles, and, after reflexion at an angle of 18 0 from the 
surface of a polished silver plate S, shall proceed ver¬ 
tically upwards. N is a NicoFs prism, or any other 
analyser, placed in the path of the second reflexion. 
The diaphragm is furnished with a ring, moveable in its 
own plane, by which the crystallised plate to be examined 
may be placed in any azimuth. C is a small moveable 
stand, by means of which the film to be examined may 
be placed in any azimuth and at any inclination ; for the 
usual experiments this is removed. 

“tf a lamina of quartz cut parallel to the axis, and 
sufficiently thin to show the colours of polarised light, be 
placed upon the diaphragm so that its principal section 
(*>. the section containing the axis) shall be 45° to the 
left of the plane of reflexion, on turning the analyser from 
left to right, instead of the alternation of two comple¬ 
mentary colours at each quadrant, which appear in the 
ordinary polarising apparatus, the phenomena of succes¬ 
sive polarisation, exactly similar to those exhibited in the 
ordinary apparatus by a plate of quartz cut perpendicu¬ 
larly to the axk, will be exhibited ; the colours follow in 
the order R, 0, Y, G, B, p, v, or, in other words, ascend 


as ih the case of a right-handed plate of quartz cut per¬ 
pendicularly to the axis* If the lamina be now either in¬ 
verted, or turned in its own plane 90°, so that the principal 
section shall be 45 0 to the right of the plane of reflexion, 
the succession of the colours will be reversed, while the 
analyser moves in the same direction as before, presorting 
the same phenomena as a left-handed plate of quartz cut 
perpendicularly to the axis. Quartz is a positive doubly 
refracting crystal; and in it consequently the ordinary 
index of refraction is smaller than the extraordinary index. 
But if we take lamina of a negative crystal, in which the 
extraordinary index is the least, as a film of Iceland spar 
split parallel to oilb of its natural cleavages, the pheno¬ 
mena are the reverse of those exhibited by quartz : when 
the principal section is on the left of the plane of reflexion 
the colours descend, and'when it is on the right of the 
same plane the colours ascend, the analyser being turned 
from left to right. 

“ It has been determined that the ordinary ray, both in 
positive and negative crystals, is polarised in the principal 
section, * while the extraordinary ray is polarised in the 
section perpendicular thereto. It is also established that 
the index of refraction is inversely as the velocity of 
transmission. It follows from the above experimental 
results, therefore, that when the resolved ray whose plane 
of polarisation is to the left of the plane of reflexion is 
the quickest, the successive polarisation is right-handed, 
and when it is the slowest, the successive polarisation is 
left-handed-in the order R, O, Y, G, B, P, V and in the 
second case in the reverse order. 

“ The rule thus determined is equally applicable to 
lamina? of bi-axal crystals. 

“ As selenite (sulphate of lime) is an easily procurable 
crystal and readily cleavable into thin lamina? capable of 
showing the colours of polarised light, it is most frequently 
employed in experiments on chromatic polarisation. The 
lamina into which this substance most readi ly splits con¬ 
tain in their planes the two optic axes ; po farised light 
transmitted through such lamina? is resolved in two rec¬ 
tangular directions, which respectively bisect the angles 
formed by the two optic axes ; the line which bisects the 
smallest angle is called the intermediate section ; and the 
line perpendicular thereto which bisects the supplemen¬ 
tary angle is called the supplementary section. These 
definitions being premised, if a film of selenite is placed 
on the diaphragm with its intermediate section to the left 
of the plane of reflexion, the successive polarisation is 
direct or right-handed ; if, on the contrary, it is placed 
to the right of that plane, the successive polarisation is 
left-handed. The ray polarised in the intermediate sec¬ 
tion is therefore the most retarded; and as that section is 
considered to be equivalent to a single optic axis, the 
crystal is positive. 

“ In one kind of mica the optic axes are in a plane per¬ 
pendicular to the lamina?. They are inclined 22j* bn 
each side the perpendicular within the crystal, but, owing 
to the refraction, are seen respectively at an angle of 35**3 
therefrom. The principal section is that which contains 
the two optic axes. If the film is placed on the diaphragm 
with its principal section inclined 45° to the left of the 
lane of reflexion, the successive polarisation is right* 
anded. The ray, therefore, polarised in the section 
which contains the optic axes is the one transmitted with 
the greatest velocity. 

“Films of uni-axalCrystals, whether positive or nega¬ 
tive, and of bi-axal crystals, all agree therefore in mis 
respectthat if the plane of polarisation of the quickest 
ray is to the left of the plane of reflexion, the successive 
polarisation is right-handed when the analyser moves 
from left to right; and if it is to the right of the plane of 
reflexion, other circumstances remaining the same, the 
successive polarisation is left-handed. 

* The ptae of polarisation U, throughout these pefes, token to he 
pendicute to that of vibration. . ■ ' ~ 


mustbe taken into consideration that theprincipal 
Section of the film is inverted in the reflected image ; so 
that if the plane of polarisation of the quickest ray tn the 
fitei is to the left of the plane of reflexion, it is to the right 
of that plane in the reflected image. 

“Jt may not be uninteresting to state a few obvious 
Consequences of this successive polarisation In doubly re¬ 
fracting laminae, right-handed and left-handed according 
to the position of the plane of polarisation of the quickest 
ray* They are very striking as experimental results, and 
Will serve to impress the facts more vividly on the 
memory. 

“ x. A film of uniform thickness being placed on the 
diaphragm with its principal section 45* on either side 
the plane of reflexion, when the analyser is at o a or 90° 
the colour of the film remains unchanged, whether the 
film be turned in its own plane 90°, or be turned over so 
that the back shall become the front surface ; but if the 
analyser be fixed at 45°, 135°, 225 0 , or 315°, comple¬ 
mentary colours will appear when the film is inverted 
from back to front, or rotated in its own plane either 
way 90°. 

“ 2. If a uniform film be cut across and the divided 
portions be again placed together, after inverting one 
of them, a compound film is formed, which, when 
placed on the diaphragm, exhibits simultaneously both 
right-handed and left-handed successive polarisation. 
When the analyser is at o° or 90° the colour of the entire 
film is uniform ; as it is turned round the tints of one 
portion ascend, while those of the other descend ; and 
When the analyser is at 45^ or #90°+ 45“, they exhibit 
complementary colours, 

"3. A film increasing in thickness from one edge to the 
other is well suited to exhibit at one glance the pheno¬ 
mena due to films of various thicknesses. It is well 
, known that such a film placed between a polariscr and an 
analyser will show, when the two planes are parallel or 
perpendicular to each other and the principal section of 
the film is intermediate to these two planes, a series of 
parallel coloured bands, the order of the colours in each 
band from the thick towards the thin edge being that of 
their refrangibilities, or R, O, Y, G, B, P, V. The bands 
seen when the planes are perpendicular arc intermediate 
in position to those seen when the planes are parallel; on 
turning round the analyser these two systems of bands 
alternately appear at each quadrant, while in the inter¬ 
mediate positions they entirely disappear. 

“Now let us attend to the appearances of these bands 
when the wedge-form film is placed on the diaphragm of 
the instrument, Fig, 15. As the analyser is moved round, 
the bands advance toward or recede from the thin edge 
of the wedge without any changes occurring in the colours 
or intensity of the light, the same tint occupying the same 
place at every half revolution of the analyser. If the 
bands advance toward the thin edge of the wedge, the 
successive polarisation of each point is left-handed ; and 
if they recede from it the succession of colours is right- 
handed ; every circumstance, therefore, that with respect 
to a uniform film changes right-handed into left-handed 
successive polarisation, in a wedge of the same substance 
transforms receding into advancing bands, and vice versd. 
These phenomena are also beautifully shown by concave 
6T convex films of selenite or rock-crystal, which exhibit 
concentric rings contracting or expanding in accordance 
with the conditions previously explained. 

*4. Few experiments in physical optics are so beau¬ 
tiful and striking as the elegant pictures'formed by 
— , ‘“" 5 — of selenite of different thicknesses 
atfoo to fa Of an inch) between two 
ss. Invisible under ordinary circumstances, 
fit, when examined in the usual polarising- 
apparatus, the most brilliant colours, which are comple¬ 
mentary to each other in the two rectangular positions of 
theatudyser. Regarded in the instrument, Fig. 13, the 


seating laminae 
from ajfV 



appearances are still more beautiful ; for, instead of a 
single transition, each colour in the picture is succes¬ 
sively replaced by every other colour. In preparing such 
pictures it is necessary to pay attention to the direction of 
the principal section of each lamina when different pieces 
of the same thickness are to be combined together to 
form a surface having the same uniform tint; otherwise 
in the intermediate transitions the colours will be irregu¬ 
larly disposed. 

“ 5. A plate of rock-crystal cut perpendicular to the 
axis loses its successive polarisation, and behaves exactly 
as an ordinary crystallised film through which rectilinear 
polarised light is transmitted. 

“ By means of the phenomena of successive polarisa¬ 
tion it is easy to determine which is the thicker of two 
films of the same crystalline substance. Place one of the 
films on the diaphragm E of the instrument (Fig. 1 5) in 
the position to show, say, right-handed polarisation, then 
cross it with the other film ; if the former be the thicker, 
the successive polarisation will be still right-handed ; if 
both be equal, there will be no polarisation ; and if the 
cross film be the thicker, the successive polarisation will 
be left-handed. In this manner a series of films may be 
readily arranged in their proper order in the scale of 
tints. 

“ In the experiments I have previously described the 
planes of reflexion of the polarising mirror and of the 
silver plate were coincident; some of the results obtained 
when the azimuth of the plane of reflexion of the silver 
plate is changed are interesting. 

“ I will feonfine my attention here to what takes place 
when the plane of reflexion of the silver plate is 45° from 
that of the polarising reflector. 

“ When the principal sections of the film are parallel 
and perpendicular to the plane of reflexion of the polar¬ 
ising mirror, as the whole of the polarised light passes 
through one of the sections, no interference can take 
place, and no colour will be seen, whatever be the position 
of the analyser. 

“ When the principal sections of the film are parallel 
and perpendiafittt to the plane of reflexion on the silver 
plate, they are 45° from the plane of reflexion of the 
polarising mirror. 

“The polarised ray is then resolved into two compo¬ 
nents polarised at right angles to each other ; one com¬ 
ponent is polarised in the plane of reflexion of the silver 
plate^ tiie other perpendicular thereto ; and one is 
retard^® %pn the other by a quarter of an undulation. 

“wmm anal) 'Ser is at cr or 90" no colours are seen 
because tirerifc fa'm interference ; but when it is plated at 
45° or 13$®; ifiWrifcrimce tsdcea place, and the same colour 
is seen as if lijjjfef cfrcuWy polarised had been passed 
through the film. The bisected and inverted film shows 
simultaneously the two complementary colours. 

44 But when the film is placed with one of its principal 
sections 22\° from the plane of reflexion of the polarising 
mirror, on turning round the analyser the appearances 
of successive polarisation are reproduced exactly as when 
the planes of reflexion of the silver plate and of the 
polarising mirror coincide, tn this case the components 
of the light oppositely polarised in the two sections are 
unequal, being as cos 22^° to sin 22 ; these components 

respectively fall 22^° from the plane of reflexion of the 
silver plate and from the perpendicular plane, and are 
each resolved in the same proportion in these two planes. 
The weak component of the first, and the strong compo¬ 
nent of the second, are resolved into the normal plane, 
while the strong component of the first and the weak 
component of the second are resolved into the perpen¬ 
dicular plane. 

“The apparatus (Fig. 15) affords also tbfe means of 
obtaining large surfaces of uncolottred or coloured light 
in every state Of polarisation—tectUinear, elliptical, or 
circular. 




V It is for this purpose much more convenient than 0 
Fresnel’s rhomb, with which but a very small field of view 
can be obtained. Ik must, however, be borne in mind 
that the circular and elliptical undulations are inverted in 
the two methods ; in the former case they undergo only 
a single, in the latter case a double reflexion. 

w For the experiments which follow, the crystallised 
plate must be placed on the diaphragm E ? between the 
silver plate and the analyser, instead of, as in the preced¬ 
ing experiments, between the polariser and the silver 
plate. 



Fig. 15.—WHtatstonc*« modification of Norremberg’s Polari scope. 


“By means of a moving ring within the graduated 
circle D, the silver plate is caused to turn round the re¬ 
flected ray, so that, while the plane of polarisation of the 
ray remains always in the plane of reflexion of the glass 
plate, it may assume every azithumal position with respect 
to the plane of reflexion of the silver plate. The film to 
be examined end the analyser move consentaneously 
with the silver plate, while the polarising mirror remains 
fixed. 

“ In the normal position of the Instrument the ray 
polarised by the mirror is reflected unaltered by the 
silver plate; but when the ring is turned to 45 0 , 135°, 
225 0 , or 315 0 , the plane of polarisation of the ray falls 45* 
on one side of the plane of reflexion of the silver plate, 
and the ray is resolved into two others, polarised respec¬ 
tively m the plane of reflexion and the perpendicular 


plane, one of which is retarded on the other bya quarter 
of an undulation, and consequently gives rise to a circular 
ray, which is right-handed or left-handed according to 
whether the ring is turned 45° and 225°, or 13$° and 3*5°» 
When the ring is turned so as to place the plane of polari¬ 
sation in any intermediate position between those pro¬ 
ducing rectilinear and circular light, elliptical light is 
obtained, on account of the unequal resolution of the my 
into its two rectangular components. 

“ Turning the ring of the graduated diaphragm from 
left to right, when tne crystallised film is between the 
silver plate and the analyser, occasions the same succes¬ 
sion of colours for the same angular rotation as rotating 
the analyser from right to left when the instrument is in 
its normal position and the film is between the polariser 
and the silver plate.” 

The same principles apply to the case of bi-axal crys¬ 
tals cut parallel to a plane containing the two optic axes. 
A ray of plane-polarised light transmitted through such a 
plate is divided into two. whose vibrations respectively 
bisect the angles formed oy the two axes. As mentioned 
above, the line which bisects the smallest angle is called 
the intermediate section, and the line perpendicular to it 
the supplementary section ; and the order of the colours 
depends upon the relative velocity of the two rays. In se¬ 
lenite, the ray whose vibrations lie in the supplementary 
section is the slowest; in mica it is the swiftest. Hence 
these two crystals, all other circumstances being alike, give 
the colours in opposite orders, and may be regarded as 
positive and negative, like quartz and Iceland spar. And a 
test similar to tnat indicated for uni-axal may be applied 
to bi-axal crystals. 

Some interesting and varied experiments may be made 
by using two circularly polarising instruments, eg. y two 
quarter undulation plates (say the plates A and B), one 
between the polariser proper and the crystal (C) under 
examination, the other between the crystal and the 
analyser. The light then undergoes the following pro¬ 
cesses. If the plate A be placed so that its axis is at 45* 
on one side or other of the original plane of vibration, 
and the plate B with its axis parallel or perpendicular to 
that of A, then on turning the analyser we shall have the 
phenomena of circular polarisation described above. 
Again, if, the plates A and B retaining the positions 
before indicated, the crystal C be turned round in its own 
plane ; then, since the light emerging from A and B is 
circularly polarised, it has lost all trace of direction with 
reference to the positions of polariser and analyser, and 
consequently no change will be observed. 

Again, if the plates A and B have their axes directed 
at 45 0 on either side of the axis of C, and the three plates 
be turned round as one piece, the colour wUl remain un¬ 
changed, while if the analyser be turned, the colours will 
follow in the regular order. If the plates A and B have 
their axes directed at 45° on the same side of the axis of 
C, and the pieces be turned round bodily as before^ the 
colours change in the same order as above, and go 
through their cycle once in every right angle of rotation; 
and if the analyser be turned in the same direction, the 
colours change, but in the reverse order. The explana¬ 
tion of this is to be found in the fact that when the plates 
A and B are crossed, the retardation due to A is compen¬ 
sated by that due to B ; so that the only effective retarda¬ 
tion is that due to the crystal C But upon the latter de¬ 
pends the rotation of the plane of vibration ; if, therefore, 
the polariser and analyser remain fixed, the colour Wtu 
remain unaltered When the plates A and B have their 
axes parallel, there is no compensation, and the colour 
will consequently change# It should be added that the 
rotation of the plane of vibration, and consequently the 
sequence of colours, does not follow exactly the same law 
in these cases as in quarts* 

W. spontawooDE 

(TV be continued.) 






TfmHMAHT AND THE SPHYGMOGRAPH * Sft ItJSU 

IN the same way that by the spectroscope much can be wails of the ventricles perform their work. It is to fW 
* .learnedas to the chemical constitution and the phy- former of these subjects that most physiologists have 
Steal changes going on in the sun, so by the sphygmo- directed their observations in employing the instrument; 
graph applied to the artery at the wrist many of the most but it is to the latter, the more important of the two, that 
important phenomena occurring in the heart can be it is my intention to direct attention on the present occa- 
studied with a facility that cannot be otherwise attained, sion. 

Till the introduction of the sphygmograph of Marey the The heart being nothing more than a pump of a pecu- 
pulse was considered to be little more than a simple up liar construction, much may be learned by comparing it 
and down movement, because the instruments employed with other artificially constructed machines for the same 
to register it, such as those of Herisson, Ludwig, and purpose. In most such machines the force which keeps 
Vierordt, developed so much momentum that the details the pump at work is constant in power, in other words it 
of the true trace were disguised. In the instrument as at does not vary automatically in efficiency with the amount 
present employed, the substitution of counterbalancing of work that is expected of it. In the locomotive engine, 
springs instead of weights has so far improved its effi- however, there is an arrangement by which the furnace 
clency ; that the pulse is now known to form a decidedly becomes hotter as the speed at which it moves is in- 
complicated curve if its movements are allowed to record creased, the waste steam pipe opening into the funnel and 
themselves on a moving paper. The sphygmograph so varying the amount of the draught through the boiler 
trace, as thus produced, gives indications in two direc- tubes. With this arrangement it is nevertheless evident 



Automatically Workiny-enfftoc, wh<» supplied with ooal*gas. 


Act there is a great waste of fuel in the construction of 
the furnace* 

It is quite possible to construct a steam-engine on 
much more economical principles, and the accompanying 
figure illustrates the manner in which the small engine on 
the table is at present working (see Figure). The boiler (a) 
haing sufficiently heated, drives the engine (*), which per¬ 
forms work by pumping coal-gas from the tube c through 
the pump into the elastic reservoir e. From this elastic 
w most of the coal-gas escapes, through the tube/, into 
an ordinary gas bag, but a tube (g) carries some of it to 
supply the Bunsen’s burner (A) which heats the boiler. It is 
evident that with this arrangement the sise of the flame of 
the Bunsen's burner {A), and therefore the pressure of steam 
in the boiler, which is the same as saying the efficiency 
of the engine, varies with the amount of work required of 

* AfrHhr r 1 * of* lecture delivered by Mr. A. H. Oarrod at tH« Royal losti- 
tutfea W Ow *v*mog of Friday, Fob. e. 


that engine; for the greater the pressure in the elastic 
bag, the harder is it for the engine to perform the work re¬ 
quired of it, and the greater is the burner-flame. With a 
certain proportion between the sizes of the orifices of the 
taps ana the extensibility of the elastic bag and tubes, it 
would be possible to arrange this engine in such a manner 
that, within certain limits, the velocity of the fly-wheel 
would not vary With the pressure in the elastic bag; w other 
words, with the work to be done. That the heart is a 
pump constructed on the same principle as this engine is 
the teaching of the sphygmograph, as far as it is In my 
power to interpret its curves, the proof resting on the fol¬ 
lowing considerations. 

First, the analogy between the anatomical distribution 
of the arteries ana the different parts in connection with 
the engine is not difficult to trace. Toe coal-gas corre¬ 
sponds to the blood, the boiler («) together with the engine 
(i)to the muscular tissue of the heart, whose left ventricular 




cavity lias iti analogue in that of the bellows (d)* The 
mastic reservoir* together with the tubes, correspond to 
the systemic arteries, the gas-bag connected with the 
tube / (the capillaries) to the systemic veins ; and the 
tube g to the coronary arteries, which supfdy the muscu¬ 
lar tissue of the heart with nutrient blood,"just as it does 
the boiler by means of the burner It. This, however, 
does not show that the pumping power of the heart varies 
directly as the blood-pressure ; that such is the case de¬ 
pends on the opportunity offered by the sphygmograph* 
trace for the estimation of the length of the ventricular 
systole under different circumstances. Each beat or revo- 
tfoh of the heart is divided into two main parts—(i) the 
period of contraction or systole, and (2) the period of re¬ 
pose or diastole. The former of these occupies the inter¬ 
val between the commencement of the primary rise and 
that of the dicrotic rise in the sphygmograph trace ; the 
latter from the dicrotic rise to the commencement of the 
succeeding primary rise. In all good tracings from 
healthy pulses these two points, the primary and dicrotic 
rises, are readily found ; and their relative lengths can be 
estimated with great accuracy, A large number of mea¬ 
surements have enabled me to prove that the relative 
lengths of the systolic and diastolic portions of the pulse- 
trace do not vary for any given pulse-rate. But, as will 
be granted by most physiologists who have worked at the 
subject, the blood-pressure in the arteries is quite indepen¬ 
dent of the pulse-rate . Consequently the heart may be 
doing very different amounts of work without any varia¬ 
tion in the pulse-rate, which is the same thing as saying, 
with the same length of systole ; which makes it evident 
that, as in the above-described engine, the force of the 
Cardiac muscular contraction varies directly as the blood- 
pressure y knowing what we do about the flow of fluids 
through capillary tubes, and the capacity of the arterial 
system under different degrees of blood-pressure. 

The sphygmograph trace tells us more than this. 
Though the length of the systolic portion of the beat does 
not change with any given pulse-rate, nevertheless it does 
so greatly with different rapidities of pulse ; my obser¬ 
vations showing that the length of the systole varies as 
the cube root of the whole beat, being found from the 
equation xy* <= 47 z Jx when x =» the pulse-rate and 
y w the ratio borne by the systole to the whole beat. 
From this no other inference can be drawn than that 
the length of the diastole, or period of cardiac rest, 
during which fresh blood is circulating through the ven¬ 
tricular walls, must modify the contractile force of its 
muscular substance. The exact extent of this influence 
can be more readily estimated by a study of the cardio¬ 
graph trace, which is obtained by applying the sphygmo¬ 
graph to the side of the chest at any spot where the 
pulsations of the heart are to be felt. It may, from the 
thus obtained curves, be demonstrated that if not ex¬ 
actly, approximately, at least, the nutrition of the heart's 
walls must vary as the square-root of the length of the 
diastolic period* 

There is much, therefore, as I hope I have been able to 
show, to be learned respecting the action of the heart 
from measurement of sphygmograph tracings, and it is 
scarcely too bold to extend the generalisation to the pro¬ 
perties of muscular tissue generally; for the fact that 
each beat depends entirely for its efficiency on the pecu¬ 
liarities in the blood-pressure and the duration of the 
previous diastole, removes all complications as to incom¬ 
pleteness of exhaustion, and all doubts as to the exact 
amount of work done by the muscular fibres themselves 
of that most perfect of engines, whose extreme perfection 
enables it to complete in most of us something like 
750,000 beats in a week, and nearly thirty thousand mil¬ 
ium revolutions in a person by the time he is seventy 
years of age* 

* Journal of Anotamy and Phyticlogy, May aad November, 1673. 


DR. VON MAClA^S RE- 

SEARCHES AMONG THE PAPUANS* 

HEN lately at Buitenrovg—the scarcely euphonious 
equivalent of the “ Sans Souci ” of a former 
English Governor of Java—we had the good fortune 
to make the acquaintance of the owner of a name, whose 
peculiarity, no less than fame, has rendered it familiar to 
every biologist. 

The friends—and we are sure they must be numerous— 
of Dr, Miklucho Maclay will regret to hear that he is de¬ 
termined, in spite of an aguish fever which still clings to 
him, and of, it is feared, some serious implication of the 
liver, to start again in a few days for tne scene of his 
recent labours—the east coast of New Guinea, where 
he had previously spent fifteen months in close inter¬ 
course with the natives. 

On September 19, 1871, the Russian corvette Vitias 
cast anchor in Astrolabe Gulf, and Dr, Maclay landed 
with two servants, one a Polynesian, the other a 
Swede. After a hut of very modest dimensions! had 
been built for him by the ship's carpenter, the Vitias 
weighed anchor on the 26th, and departed. 

Dr. Maclay was soon left practically alone, and depend¬ 
ent entirely upon himself, for the Polynesian servant 
died early in December of a chronic fever which he had 
when he started, and the Swede soon followed suit, with 
the exception, that he did not die, but by constant ailing 
was a source of much encumbrance to his master. 

As the natives were very distrustful, scarcely answering 
any questions, Dr. Maclay did not make much progress 
with the essential task of learning the language. Not 
only, however, were they suspicious, but determined to 
discourage the presence of the stranger by shooting arrows 
close to hiS head and neck, and pressing their spears so 
hard against his teeth, that he was constrained to open 
his mouth. Finding that he did not only not take 
the least notice of these annoyances, but that all his ac¬ 
tions toward them were good {for, he being a doctor, 
his utility in the economy of the community was soon dis¬ 
covered), they concluded that he was no ordinary mortal, 
but that he was the veritable mah-in-the-moon (“ K 4 ram~ 
t&mo ”). and paid him due respect accordingly. 

As there were footpaths only in the neighbourhood of 
the villages, and as these latter were never found at a 
greater elevation than 1,500 feet, Dr. Maclay had some 
difficulty in making expeditions without guides, which at 
first were difficult to procure. 

During his stay in New Guinea Dr. Maclay studied the 
inhabitants of the whole coast of Astrolabe Gulf; the 
people of the mountains round the gulf, and the dwellers 
on the islands near Cape Duperrd, one of the boundaries 
of the gulf, who lived a life of such perfect peace that he 
called the islands “the Archipelago of Contentment”! 
The inhabitants, too, of Dampier Island (Kar-kar) paid him 
visits. The inhabitants of “ Maclay Coast,” by which name 
Dr. Maclay proposes to call the coast skirting the edge c£ 
the Astrolabe Gulf, were of especial interest, as it seems 
that they have never been in intercourse with any civilised 
people, for not only were all their tools and weapons made 
out of stone, wood, or bone, blit no trace of any European 
article could be found among them. These people 
treasured up, or exchanged as valuable, the amattart trifle* 
which were given them, eg. fragments of broken bOttlSft, 
with which they shaved themselves, as a substitute for 
flint, or the sharp edges of grasses. 

* " Anthropolorische Berocrkungw ueberdie Papuas der Macky In 

Neu Guinea. 0 Reprint from the Naturkundtg voor Nader* 

laudoeh Indie mtxiU. Mijn Verbiijf aan do Qtutku** van Sintw 
Guinn*. Ibid. (Batavia, 1S73). 

. t Only 7 feet broad, and *4 feet loaf, and divided tor a fdnun at «i 1 cloth 
into two rooms, one for his servants, the other for The hut w«a 

moated 00 the south coast of Astrokfee Guif, heMreen the 

Capes, its boundaries. 

J *'Archipel der nifriedentm Meaddhett.* 
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Dr. Macky told us of one curious custom which he 
doesnot mention in either of the two papers referred to 
ih the note. The Papuans, though they know how to 
produce fire by rubbing together two pieces of wood, 
do not do this when they require this agent, but always 
qarry their fire literally about with them, either trailing 
a lighted stick after them as they walk, or placing the 
same under their beds when they sleep. 

£>r* MRelay, despite much pains, was only able to collect 
ten skulls, and only two out of these had the lower jaw, 
fbr the natives preserve this with great veneration, while 
the skull itself is thrown into the neighbouring jungle as 
a thing of no worth. The skull of the Papuans of Maclay 
coast is “ dolicho-cephalic.” The superciliary eminences 
are frequently very strongly developed The maxillary 
region fs prognathous, so that the upper teeth project 
considerably beyond those of the mandible. The Pa¬ 
puans are of middle stature, the females being consi¬ 
derably smaller than the males, but are strong and 
well built. 

Contrary to what has been written, there is no rough¬ 
ness of skin considerable enough to constitute a race 
characteristic ; which may be largely accounted for by the 
custom of smearing the bodies with a kind of earth, and 
to the frequency of psoriasis (“ masso ”). The colour of the 
skin too is in general of a light chocolate brown, and not of 
a bluish-black colour as has been previously asserted. The 
inhabitants of New Ireland, an island not far distant, have, 
on the other hand, a comparatively dark skin, The scars 
of slight wounds, eg. such as are made with a red-hot 
coal, are somewhat darker than the surrounding skin, 
while deep wounds, which are of not infrequent occurrence, 
leave behind them scars almost white in colour. 

After a series of very careful observations, made as well 
upon shaven as upon well-covered scalps, Dr. Maclay 
concludes that the hair is not naturally disposed, as 
has been represented, in tufts or clumps, but grows 
just as it would upon the head of a European. The 
length of the hair, too, varies in different individuals, for 
whue one man is fain to cover his bald pate with a 
cuscus,* another is proud to display a “ gatessi,” which 
luxuriantly covers his shoulders, f 

The natural colour of the hair is dull black, but this is 
marked, after the period of childhood, by a black 
(“ kuma ”) or red (“ surru M ) dye. The hair of children is 
covered with a wash of ashes and water for protection 
against lice; this hardens into a thick crust. In the 
case of males this is continued till the time of circumcision, 
after which period much care is bestowed upon the coiffure. 
The women, oddly enough, expend no pains upon the 
arrangement of their hair. The eye-brows are generally 
shaven, and the hairs of the beard are either shaven #r 
plucked out in the young men, but are permitted to grow 
among adults. 

The general hair-growth upon the body seems to be 
more scanty than it is among the Caucasian races. 
Though hair is never seen on the back of the hands, it 
sometimes grows pretty thickly along the line of the 
vertebral column, and is sometimes so far extended as 
to cover the whole of the bhttocks. 

With regard to die physiognomy, the forehead is not 
high but small, and sometimes retreating; the nose is 
broadly flattened out, frequently with dilated nostrils; the 
month is broad, and has a projecting upper lip ; the 
chin i? retreating, while strongly projecting cheek-bones 
strikingly contrast with the smallness of the forehead in 
the temporal region. , ^ „ 

The Papuans of Maclay coast bore a hole through the 
#eptum of the nostrils, in which a long fragment of stone 
or piece of shell is worn. The teeth are much worn 
through the almost exclusive use of a vegetable diet: 



tU marsupial found in Papua. It is figured in Wallace’s “ Malay 

to*’ • 

hair worn at the back of the head i* termed (< gatessi.’* 


Dr. Maclay noticed this in his own teeth after a stay of 
eight months in Papua. The lobules of the ears arjp 
pierced at an early age by means of the thorn of s a 
Dioscorea and become much elongated by having to sup¬ 
port heavy ear-rings. 

If the back of a Papuan is seen in profile, there will be 
noticed a considerable concavity of curve in the lumbar 
region. This would seem to be a characteristic in which 
the Papuan differs from the Caucasian race. The Papuans 
make a greater use of the left hand and arm than of the 
right, and use the feet to pick up various objects—some¬ 
times very small ones—from the earth. This is done, not 
by flexion of the toes, but by anadduction of the great 
toe, which is considerably separated from the rest of the 
toes. From this use of the,toes, it frequently happens 
that the two feet are dissimilar in size. 

Circumcision is performed at from the ages of 13 to 
15 years, and, as Zipporah performed it, with a sharp flint. 
This custom is general among the Papuans of Maclay 
coast, and among most of the coast and some of the 
mountain inhabitants. Those—and among them are the 
New Irelanders and the inhabitants of one of the Islands 
of the Archipelago of Contentment—who do not use this 
rite are looked down upon by their circumcised brethren. 
The suckling of infants is carried on for a long period, 
sometimes to the age of four years. 

The Papuans are very strict in their sexual relations. 
The men marry early, soon after circumcision, and have 
only one wife ; concubinage is almost unknown. The 
women, probably on account of the hard work in which 
they arc engaged, seldom bear many children. 

In spite of the dark colour of their skin. Dr. Maclay 
was able to recognise a change of colour in the face 
among the Papuans. He does not, however, state whether 
blushing follows upon a sense of shame, but only notices 
that the features are darker when they are overjoyed, or 
have been making great efforts, eg. in the dance. 

The Papuan women, like their European sisters, culti¬ 
vate the art of which Mr. Turveydrop was the distin 
guished professor. Readers of the “ Arabian Nights 
may remember how that the seductive wriggling of the 
sides of one of the damsels “ shaped like the letter alif,” 
caused the “world to turn black” before the eye of a 
susceptible hero, and will therefore fully appreciate the 
subtle influence of a peculiar and “killing” wriggle 
which the Papuan maid begins to have at even the tender 
age • of seven years. The half-caste women whom one 
sees at Batavia seem to have adopted a similar though 
modified habit. 

The favourite position of the Papuan men-—as it seems 
to be among the Malays also—is resting the buttock 
upon the heels (das Hoe ken) y while the whole surface of 
the soles of the feet is applied to the ground. Dr. Maclay 
found that he could keep his balance only when the toes 
alone were in contact with the earth. This position of 
the Papuan must not only be acquired, but must depend 
also upon a peculiar relation of proportion in the limbs. 
Nothing can be said with certainty as to the duration 
of life among the Papuans. Dr. Maclay never saw an old 
individual among them. 

Dr. Maclay, from the observations which he has at 
present made, concludes that ike Papuan stock falls into 
numerous varieties , distinct from one another , which, 
however , have no sharp lines of demarcation . 

On December 19, 1872, some natives came to Dr. 
Maclay to inquire the cause of some smoke which had 
been seen rising from the sea between Vitias and 
Dampier Islands. This turned out to be the clipper 
Izoumroud, which had been sent out to look for the 
traveller (whose death, it seems, had been announced 
in the English journals), at the instance of the Grand 
Duke Constantine. 

Early on the morning of the 34th the Jzoumroua 
weighed anchor, and as she steamed away there could 


■foe heard all along the coast the sound of the B&roem, 
a great wooden gong, announcing to the islanders the 
departure of the “ man-in-the-moon," who had taken 
up his abode for more than a year amongst them. 

John C. Galton 

MICROSCOPIC EXAMINATIONS OF AIR 

A WORK* of the greatest importance on the above 
subject has just been published in Calcutta by 
Mr. Douglas Cunningham. The conclusions which he 
has reached as the result of the experiment are so valu¬ 
able that we deem it right to give them as great publicity 
as possible. The following is Mr. Cunningham's de¬ 
scription of the aeroscope with which he made his experi¬ 
ments 

The apparatus employed in obtaining specimens was 
a slightly modified form of that devised by Dr, Maddox. 
It consisted of three thin brass tubes, two of which 
slipped over the third central one and came into contact 
with the opposite side of a projecting rim on its circum¬ 
ference. This rim was formed by the margin of its dia¬ 
phragm which divided the centre tube into two chambers. 
It was of sufficient thickness to allow of a spindle passing 
up through it. The latter term mated in a pointed 
extremity, which came in contact with the upper end of 
the bearing, and provided for the free rotation of the 
system of tubes. Round the margin of the diaphragm 
there was a set of perforations, to allow of the passage of 
air through it, and, on the centre of its anterior surface, 
there was a square plate of glass with a slightly pro¬ 
jecting rim on its lower margin. The anterior of the 
two lateral tubes was provided with an expanded orifice, 
and contained a small, finely-pointed funnel in its interior ; 
the pointed extremity opening immediately in front of the 
centre of the diaphragm-plate. The posterior tube was 
quite simple, and had a good-sized fish-tail vane fitted 
into a slit in its extremity. 

The following are Mr. Cunningham’s conclusions 
The most important conclusions to be derived from all 
the preceding experiments regarding the dust contained 
in the atmosphere in the vicinity of Calcutta appear to be 
the following 

i. The acroscope affords a very convenient method for 
obtaining specimens really representing the nature of the 
true atmospheric dust. 

2 . Specimens of dust washed from exposed surfaces 
cannot be regarded as fair indices of the constituents 
of atmospheric dust, since they are liable to contain 
bodies which may have reached the surface otherwise 
than by means of the air, as well as others which are the 
result of local development 

3. Specimens collected by gravitation also fail to indi 
catc the nature and amount of organic cells contained in 
the atmosphere, as the heavier amorphous and inorganic 
constituents of the dust arc deposited in relative excess 
due to the method of collection. 

4. Dew also fails to afford a good means of investi¬ 
gating the subject, as it is impossible to secure that all the 
bodies really present in a specimen of it should be 
collected into a sufficiently small space, and, moreover, 
because it is liable to accidental contaminations, and also 
affords a medium in which rapid growth and deve¬ 
lopment are likely to take place. 

5. Distinct infusorial animalcules, their germs or ova, 
are almost entirely absent from atmospheric dust and 
st^ce° m many specimens of dust ejected from exposed 

6. The cercomonads and amoeba: appearing in certain 
specimens of pure rain-water appear to be zoospores de- 
velopea from the mycelial filaments arising from common 
atmospheric spores, 
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7. Distinct bacteria can hardly ever be detected among 
the constituents of atmospheric dust, but fine molecules 
of uncertain nature are almost always present in abun¬ 
dance ; they frequently appear in specimens of rain-water 
collected with all precautions to secure purity, and appear 
in many cases to arise from the mycelium developed from 
atmospheric spores. 

8. Distinct bacteria are frequently to be found amongst 
the particles deposited from the moist air of sewers, 
though almost entirely absent as constituents of common 
atmospheric dust. 

9. The addition of dry dust, which has been exposed to 
tropical heat, to putrescible fluids is followed by a rapid 
development of fungi and bacteria, although recognisable 
specimens of the latter are very rarely to be found in it 
while dry, 

10. Spores and other vegetable cells are constantly 
present in atmospheric dust, and usually occur in 
considerable numbers : the majority of them are living 
and capable of growth and development ; the amount 
of them present in the air appears to be independent of 
conditions of velocity and direction of wind ; and their 
numbers are not diminished by moisture. 

it. No connection can be traced between the numbers 
of bacteria, spores, &c., present in the air and the occur¬ 
rence of diarrhoea, dysentery, cholera, ague, or dengue; nor 
between the presence or abundance of any special form 
or forms of cells, and the prevalence of any of these 
diseases. 

12. The amount of inorganic and amorphous particles 
and other dibris suspended in the atmosphere is directly 
dependent on conditions of moisture and of velocity of 
wind. 

If these results be compared with those obtained by 
other observers, and detailed in the first section of this 
report, it will be seen that they agree very closely with 
those of M. Robin, only differing from them in indicating 
the presence of a somewhat larger number of spores than 
appeared in his observations. They differ almost equally 
from those arrived at by Pouchct and Ehrenberg. It is 
somewhat difficult to understand how the former observer 
so constantly failed to detect the presence of spores in his 
experiments, but there is an apparent reason for Ehren- 
berg’s observation of the predominance of animal forms 
in the atmosphere. His conclusions appear to have been 
almost entirely founded on the results ot the examination 
of specimens of dust not directly obtained from the air, 
but from surfaces on which it had been previously de¬ 
posited from the air, such as leaves, tufts of moss, 

Now, as has already been indicated, it is certainly quite 
unwarrantable to assume that all organisms found in such 
specimens existed as such in the air, or were even derived 
from the air in any way. All such surfaces are more or 
less liable to contact-inoculation ; leaves and moss, for 
example, are liable to this through the agency of insects - 
or birds. Moreover, with regard to many of the organisms 
detected in such situations, it must be recollected that 
there is no reason why they should not have arrived 
there by means of active progression over the surface. 
When surfaces are wet with ram, there is no reason Why 
Tardigrades, Rotifers, Anguilhte, and many infusoria 
should not travel over them from one point to another. 
The journey accomplished at any one time may be small, 
and its progress soon arrested by defective moisture; foot, 
unless they are deprived of vitality in the interval by 
desiccation, they are ready for a fresh start when favour¬ 
able conditions are again presented to them. V 

It is hardly safe to venture on the vexed quesfioUf 
regarding the origin of bacteria, but it may, at all events, 
be stated that the results of the present experiments are 
certainly not opposed to the belief in the tttnsmisstba of 
these organisms in some way or other by meant of the 
atmosphere ; for they were actually observed among 
particles in moist air, the addition of dry dust to petre* 
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win ftiIbvfed by their rapid development, and 
tfceyappeared in specimens of pure raid water. 

Although these observations maynot appear to encourage 
She hope of success in discovering the presence of atmo¬ 
spheric particles connected with the origin of disease, it 
must not be forgotten that they only refer to bodies distin- 

S tollable from one another whilst in the air , the possi- 
fty remaining that many of the finer molecules present 
Jft it are really of different natures, and may yet be dis¬ 
tinguished from one another by means of their actions or 
developments. Many interesting questions are sug¬ 
gested in connection with the fact of the presence 
Of such considerable numbers of living cells in the air. 
What becomes of them when drawn into the respira¬ 
tory cavities of animals ? Is their vitality destroyed, and, 
if so, how are they got rid of ? Are they ever capable of 
undergoing any development within the organism, and do 
they then exert any prejudicial influence on the recipient ? 
These and similar questions can only be answered by 
means of patient and extended experiment, but even such 
Imperfect and superficial observations as the present will, 
I trust, serve a useful purpose in clearing away a few of* 
the preliminary obstacles from the path of investigation. 


NOTES 

A Special General Meeting of the Linnean Society is to be 
held on Thursday, March 5, at 8 P.M., ** to consider alterations in 
the Bye-laws of the Society ; ** when it is expected a full explana¬ 
tion will be given of the reasons which induced the Council to 
make the alterations recently adopted by the Society, which met 
irith such violent opposition from a small section of the Fellows. 
It is understood that Mr. Bentharo, who has occupied the 
chair of the Linnean Society for the past eleven years, will not 
offer himself for re-election at the ensuing anniversary. The 
OtlStom of the Society requires that the next president shall be a 
Zoologist, but students of both branches of Biology will be glad 
to learn that Prof. Allman has allowed himself to be nominated. 
Few naturalists would bring to the office a wider, and none a 
moat sympathetic knowledge. 


Thees are two islands named St Paul in the ocean; one close to 
the Equator was visited lately by the Challenger; the other, south 
of the Cape of Good Hope, is to be visited by a French expe¬ 
dition under Capt.Mouchez, for observing the forthcoming transit 
of Venus, as we stated in our last number. The identity of name 
has created a singular confusion. The French administration hav¬ 
ing decided that no naturalist was needed for St. Paul, the Chatlen* 
ger having explored the island a few months since, M. Mouchcz 
had some trouble, it is said, to get the decision reversed by the 
authorities. Both islands, southern and northern, are almost 
of the same microscopical size and equally barren. They are 
of volcanic formation, with no trace of vegetable earth, and con- 
sequentlyof vegetation. 

A telegram from Melbourne, dated February 17, states that 
Colonel Egertan Warburton has reached Perth, in Western 
Australia, overland from Adelaide, having thus accomplished 
the object of the exploring expedition on which he left Tennant’s 
Creek, north of Adelaide, in the centre of Australia, about 
twelve months ago. Colonel Warburton’s explorations embrace 
a portion of the interior of Western Australia hitherto unknown. 
The distance traversed is over 1,000 miles of longitude, the ex¬ 
pedition having been conducted by means of camels, and was fitted 
out by the munificent liberality of the Hon.Thomas Elder, M, L. C., 
and Mr. W. W. Hughes. Another expedition under Mr. Gosse, 
conducted with horses at the expense of the Government of South 
Australia, has not been so successful. Mr. Gosse, amid many 
difficulties caused by want of water and the barren nature of the 
country through which he passed, managed to reach as far aa 
E. long. 129 0 59' in lat. 26° 32' S., the total distance traversed 
irrespective of numerous turnings and windings, being not less 
than 600 miles. His most notable discovery was made in lat. 
25 0 21', long. 131° 14', being a hill consisting of one solid rock (fine 
conglomerate) or huge natural monolith two miles long, one 
wide, and 1,100 feet high, with a spring coming from its centre; 
Mr. Gosse named it ** Ayres Rock.” Both expeditions are 
highly creditable to the enterprise of South Australia, which, as 
our readers know, has succeeded in carrying a line of telegraphy 
right across the country, from Port Augusta to Port Darwin. 


Mit. Hind writes to the Times that he has received from 
Prof, Winnecke, Director of the Observatory at Strasburg, the 
following position of a comet discovered by him in the Constel¬ 
lation Vulpccula on the morning of Saturday last;—February 
R$,*t 17* l6 in 40“ mean time-right ascension, ao h 3$ m 34*2*; 
north declination, 2d deg t o ,w 46 s . The diurnal motion in right 
Recension U 9 m increasing, and in declination 1 deg, 30™ towards 
the south. 

S*rop.' Asa Gray has been appointed to fill the Chair in the 
board of Regents of the Smithsonian Institution, previously occu¬ 
pied by the late Prof. Agassiz. 

Tkr Rev. Dr. Thomas William Jex-Blake, Principal of Chel¬ 
tenham College, has been elected Head-Master of Rugby School, 
Rfc Succession to Dr. Hayman. 

, v A baronetcy has been conferred upon Dr. George Borrows, 
F.JLS., President of the Royal College of Physicians. 

W* would direct the attention of Paleontologists and others 
are specially interested in the Cephalopoda, to a paper by 
„ . M. Mumer-Chalmas, in the Ccmptes Ktndus for Dec. 29, 1873, 
which is translated in the current number of the Annals and 
Magazine of Natural History, in which, from a study of their 
etrfieet stages, the generaHy accepted systematic position of the 
and Gontotites is stated to be inaccurate, they 
dibnonctoto decapods allied to SpNto, and 


The enterprise of the Australian Colonies is producing really 
valuable scientific results, as will be seen from the following 
telegtam, dated Dec. 22, published in the Brisbane Courier , 
from Mr. G. Efphlnxtone Dalrymple, commander of the Queens¬ 
land North-east Exploring Expedition -* 1 The coasts, harbours, 
inlets, navigable rivers, and creeks have been examined from 
latitude 18° 15' to 15° 15' S. The Belienden Kerr 
mountain range has been successfully ascended, and found- 
to be a complete * razor back ’ of granite. Palms were found on 
the summit; but although the botanical discoveries were interest* 
ing, they have not borne out all that was anticipated from them; 
144 miles of soundings and 371 compass cross bearings have 
been taken in 19 navigable rivers and creeks of which the North 
and South Johnstone, the Mulgrave and Russell, drain the 
Belienden Kerr range ; the Mossman and Daintree drain the 
Arthur Palmer range inside the Schnapper Island. This range 
is nearly as lofty as the Belienden Kerr, and is 25 miles in 
length. New rivers have been discovered penetrating a jungle- 
dad countryof thoroughly tropical character, covered with a new 
rich soil suitable for sugar and other tropical cultivation. The 
extent of this country is roughly estimated at, in the aggregate, 
half a million acres* thus at once placing Queensland on a par 
with other favoured tropical countries. Mr. Hill has collected 
3,000 botanical specimens, roots, and blocks of timber; 130 
shells of five genera and eight species; 42 specimen bags of 
soils. Mr. Johnstone has collected 30 specimens of interesting 
birds, insects, and reptiles; and I have obtained 93 geological 





The French Society of Geography and the Commission dele¬ 
gated by the Syndical Chamber* of Commerce of Pari* have 
instituted a “ Commission of Commercial Geography.” This 
Commission has for its object—z. To spread in France, either 
by education or by publications, information relating to commer¬ 
cial geography j a. To pursue the organisation or development, 
from an industrial and commercial point of view, of explorations 
in all quarters of the globe ; to take part in researches relative 
to existing routes or to create new ones; 3. To point out the 
natural riches and the manufacturing processes which may be 
utilised by commerce and industry; 4. To inquire into all ques¬ 
tions relating not only to the development of French colonisa* 
tlon, but also to the colonial systems of the various civilised 
nations. The Commission is divided into four sections corre¬ 
sponding to the above, and in the interval between the general 
meetings these sections hold stated s&inces for discussing ques¬ 
tions, their decisions being submitted to the approbation of the 
Commission. 

The Paris Jardind’ Acclimatisation has just received a flock of 
six magnificent male ostriches and twelve females presented to 
it by General Lacroix-Vaubors, who holds a high command in 
Algeria. All attempts to breed these birds have hitherto 
proved futile, but a new attempt is to be made under the 
*on of Provence. The six ostriches will not remain long 
in Paris, and are to leave soon for Hyeres, where the Acclimati¬ 
sation Society possesses a large estate. 

The Meteorological Society of France has decided upon 
holding its next Biennial Exhibition at the Palais de 1 ’ Indus 
trie, Champs Elysdes : it is to be an International one. The 
expenses being paid by the Government, no charge will be 
made for exhibiting. A special circular will be sent to the 
English Society this year. 

The New York Tribune in calling attention to the unauthcntic 
character of a story to the effect that the non-existence of the 
Companion star of Procyon, and of all except two of the satel¬ 
lites of Uranus* had been determined by the new telescope at 
Washington, announces the first important result obtained from 
this instrument. The recent observations haveresultel in the re¬ 
discovery of the two smallest moons of Uranus, which have been 
not only distinctly seen on several occasions, but have actually 
been measured by Prof. Newcomb and his assistant, Prof. E. I,. 
Holden. The two larger moons of Uranus, first discovered by 
Sir Wm, Herschel, are well-known objects, and can be seen 
under favourable circumstances with any telescope of 12 in. 
aperture. The two smallest were first discovered by Lassell, 
about twenty years ago, through the fine instrument attached to 
his private observatory near Liverpool? but his observations 
were very unsatisfactory (scarcely, indeed, determining the exact 
number of moons), and it was not until he renewed his re- 
searches at Malta that he obtained any accurate indications. 
Since that time, and until this re-discovery, no one has seen these 
satellites, and their detection and accurate observation through 
the Washington instrument is gratifying evidence of its superior 
power. 

Mrs. Mary Treat publishes in the American Naturalist for 
December 1873 a remarkable contribution to our knowledge of the 
sensitiveness of the leaves of the sundew, her experiments bring 
chiefly made on the Urge American species Drosera filifi>rmis % 
the leaves of which capture and kill moths and butterflies two 
inches across. Her observations are in accordance with those 
already recorded on English species, that the motion of the 
glands is excited only by organic substances, or if for a very 
short time by mineral substances, that the excitement passes off 
almost immediately. The most astonishing of her observations 
is, however, that when living flies are pinned at a distance of 
half an inch from the apex of the leaf, the leaf actually bends 


towards the insect until the glands reach it and suck Its jofoes. 
In the Naturalist for January is an account of Roth’s observa¬ 
tions on the irritability of the sundew, made nearly a century 
ago. 

We have before us the first number of what seems to ms 
likely to be a most useful work—“Insects of the Garden ; their 
habits,” &c., by Dr. A. S. Packard. The present number 
contains 32 pp. with woodcut* and a coloured plate* and is pub* 
lished at 25 cents. It forms part of a work called “ Halt hour* 
with Insects,” to be completed in 12 parts. 

An advance sheet of the forthcoming number of Petermann’s 
Mittheilungen contains an official account of the voyage of Count 
Wiltschek in the summer of 1872 to Spitsbergen and Novay* 
Zemlya in the yacht fsbjtirn, the chief object of which was to 
plant a provision depftt in the Arctic Sea for the Austro-Hunga* 
rian expedition under Weyprecht and Payer in the Tegvtho/f, 
The account contains some valuable observations on the ocean- 
currents, temperature, weather, wind, &c., of the region, and the 
geology of Novaya Zemlya ; collections of the fauna and flora 
of that aland were made, and photographic views were taken. 
Nothing is known at present of the Austro-Hungarian expedition 
in the Tegethoff^ though it is probable that she may be wintering 
somewhere on the coast of Siberia. 

The Government of Peru have for some years been expend¬ 
ing vast sums of money in exploring the little known portions of 
Peru which lie to the west of the Andes, and Seftor Raimondi, 
a scientific man of the highest character, has, in the service of 
the Government, been also exploring the remote valleys between 
the Cordilleras, and at the head waters of many of the rivers 
which flow down the northern slopes to the eastern plains, a work 
in which he has been engaged for twenty years. 'The announcement 
is now made that the labours of Seflor Raimondi are to be uti* 
lised in the publication, by the Government, of a magnificent 
illustrated work, which is to embrace a narrative of his explo¬ 
rations, and the result of all his researches upon the geography, 
natural history and climate of Peru. 

In a “Note Additionelle,” by Mr. Albert Lancaster, of th* 
Belgian Academy, to Mr. W. T. Brigham’s memoir on “ Volcanic 
Manifestations in New England* 1638—1870,” published by the 
Boston Society of Natural History, the author records a number 
of earthquakes omitted in Mr. Brigham's memoir. Taking all the 
recorded earthquakes in New England during the last throe 
centuries, the author finds that *2 occurred yearly during the 
seventeenth century, 1*2 during the eighteenth, and 2*0 during 
the nineteenth, though on account of the imperfect data of the 
seventeenth and eighteenth centuries, he thinks that 2x> per 
annum may be taken as the average annual number of earth* 
quake phenomena in New England. If the number pf earthquake* 
during the three centuries be examined in reference to the month* 
in vihich they occurred, it will be found that there are two distinct 
maxima and minima, both showing an equality almost to a unit j 
the former fall in February and November, the latter in April 
and September, Sad they are to each other as 3 6: l. Dividing 
the number of earthquakes according to the seasons in which they 
occurred, it is found that eighty-seven occurred in winter, forty* 
three in spring, forty-three in summer, and ninety-one in 
autumn. Enough is not yet known of the geological constitution 
of New England to enable us to explain these remarkable results* 
though it is hoped that the researches at present carried ou by 
the U.S. geological officials may ere long enable us to do $0. ■ 

The existence of gigantic Cephalopoda in American water# 
has long been suspected, and at lost a huge specimen of * 
“squid,” or sepia, has been captured and preserved. The 
measurements, as given by the Rev, M, Harvey, of St JoWV 
Newfoundland, are, length of body, 7 ft.; circtwiforenoe, SJt* >> 
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of two r tentacular imi, 24 ft each; eight pedal appen¬ 
dage*, 6 ft. in length, and 9 in. in circumference nearest the 
head $ the suckfng*diics are denticulated, and in some instances 
measure in. in diameter. This individual has been preserved, 
and its measurements are therefore authentic; but still larger 
specimens are believed to exist, and an account is given of an 
encounter between some fishermen and a huge creature which, 
on being struck by them, attacked their boat by twining its arms 
round the vessel. Two of the arms were cut off by a fisherman, 
when the squid moved off, ejecting a large quantity of inky fluid 
to cover its retreat. A portion of one of these arms, measuring 
19 ft., has been preferred, but it is said that 6 ft. of it were de¬ 
stroyed, while the fishers estimate that they left 10 ft. more on 
the body of the squid. This would bring its length to 35 ft. It 
is to be hoped that more care will in future be taken to prevent 
the mutilation of specimens ; and the capture of the first-men- 
tioned one will, no doubt, excite the fishermen and others to 
greater care and exertions in looking out for still larger examples. 
The first squid was caught in bogy Bay, Newfoundland. The 
encounter with the second took place off Tortugal Cove, Con¬ 
ception Bay, about 9 miles from St. John’s. 

At a recent meeting of the Essex Institute (Salem, Mass.), 
Mr, Byron Groce of Peabody read a paper on 41 The Study of 
Natural History in Schools/* in which he advocated its 
introduction by substituting it for some of the less useful 
studies now pursued. He also gave an account of the method 
he had followed in the High School of Peabody, stating that 
during the tumnur he took his school into the woods and fields 
for a halfday each week, taught the scholars to collect specimens 
and preserve them properly ; then had the specimens arranged 
in the school cabinet, and on unpleasant days in the winter they 
Were used for instruction. In this way a lively interest had been 
created in the school, and a Natural History Club had been 
formed among the scholars for the purpose of carrying on the 
study. 

A NEW illustrated weekly newspaper is announced for first 
appearance on March 7. The title is the Pictorial World . We 
trust the projectors will be wise enough—to take the word in its 
largest sense—to let its readers know something of what is being 
done in the world of Science. 

We have received a map (published by the U.S. Geological 
Survey) of the sources of the Snake River, with its tributaries, 
together with portions of the head waters of the Madison and 
Yellowstone, from surveys and observations of the Snake 
River Expedition, by G, R. Bcchler, Chief Topographer, and 
James Stevenson, Director, The scale is five miles to an inch, 
tad all the remarkable features of the extensive district, which 
includes the Yellowstone National Park, and the nature and pro¬ 
ducts of the ground, are clearly indicated. 

We have received the third volume, for 1873, and the com¬ 
mencement of the fourth volume of the “ Procis-verbaux des 
Stances de la Soctets MaUcologique de Belgique/ 1 showing the 
activity with which this department of Natural History is pur- 
sued in Belgium, 

The additions to the Zoological Society’s Gardens during the 
past week include a Crested Agouti {Dasyprotta cristata\ from 
Mexico, presented by Mr. C. H. M. de Lichtacbel; a Pennant’s 
Parakeet {P/atyarcus jmnanti), and a Cocluteel (Calopsitta 
*4nkx~hoUmduB)> from Australis, presented by Dr. H. Wheeler; 
aCoramon Gull (lams earns)) British, presented by Mr. W. 
IC Stanky) a Malayan Hombili (Bmeros vtalayanus), from 
Malacca, purchased; and a hybrid Pheasant (between Thaumelus 
mkm&ttx&T, pkta\ receivedin exchange. 


SCIENTIFIC SERIALS 

Justus Liebig's Anna ten (Ur Chemie PAarmacte, Band 
170, Heft 1 und 2. This, number contains the following papers; 
—On the chlorides and oxy* chlorides of sulphur, by A* 
Michaelis. The author describes the compound SC 1 4 and other 
chlorides, also an oxy-chloridc of the formula S 3 OkC 1 2 . He 
gives tables and curves ahowing the dissociation of SCJ 4 which 
Is very rapid between — 20° when 109 per cent, of that body 
exists and + 6° *2 when only sr43 per cent, exists as SCL, the 
rest consisting of SCl a and chlorine. SCl s dissociates much less 
rapidly, 5*44 per cent, existing at a temperature of + 120°, 
Researches on the nature and constitution of gallic acid, by H. 
Schiff. A correction of the formula of carbazolin, by C. 
Grabe.—On capronic acid contained in the crude butyric 
acid of fermentation, by A. Lieben—On tbe salts of capronic 
acid derived from fermentation, by F. Kottal,—On a con¬ 
densation product of oxy ben zoic acid, by L. Barth and 
C. Scnbofer. The author’s obtained a body of the formula 
C M U a 0 4 j two of the hydrogens of this formula are replaceable 
by metals. The Ba Ca, K and Na salts thus formed are described. 
On treating the original body with sine, anthracene was obtained. 
They propose to call this body Anthraflavon; it is uselesas a dye¬ 
stuff.—On phenol-trisulphuric acid, by C. Senhofer. The add is 
prepared by acting on sulphuric acid with phosphoric anhydride 
in tne presence of phenol; it is a tribasic acid of the formula 
C 4 HflS a O 10 crystallising with 35 molecules of water. Several 
of its silts ore described.—On orthoxylol prepared from liquid 
brom-toluol, by 1 \ Jannasch and H. Hiibner.—On tbe action 
of ozone on carburetted hydrogen, by A. Houzeau and A 
Renard. This is a translation from a paper in the Comptes Pendus, 
vol. lxxvi., 572.—On dichlorglycide, by A. Claus. This body 
is prepared by the action of potassic hydrate on trichlorhydrin. 
On the action of potassic cyanide on dichlorglycide, by the same 
author.—On amanthylic acid and normal heptyl alcohol, 
by Harry Grimsbaw and C. Schoricmmcr.—On trimethyl acetic 
acid, by A. Butlerow.— On the dichlor propionic ether from 
glyceric acid, by Messrs. Werigo and Werner.—Contributions to 
our knowledge of citric acid ; and On baric citraconate, by H. 
Kiimmercr.—On dissociation, by A. Horstmann.—The number 
concludes with a short reply to Butlerow’s paper on trimethyl 
carbinol, by E. Linnemann. 

Bulletin de la Social ImperiaU des Naturalises de Moscou. 
No. 2. 1873.—This number commences with a paper by Dr. 

Koch on malformations in tbe embryos of species of salmon 
and Coregonus; the various monstrosities being treated under 
the headings of (1) Dicephaly; (2) Diplomyelia (duplicity of 
spinal cord, total or partial; (3) Divergences of body from its 
long axis ; (4) Defects in organs of locomotion; {5) Anomalies 
in the vegetative sphere ; (6) Defects in organs af sense. As to 
thef; disputed point how double monsters arise, Dr. Koch finds 
confirmation of I. Muller’s view, according to which they are 
produced through union of two organised embryos arising from 
an imperfect fission. He also asserts that double monsters, where 
both bodies are formed alike, never live after leaving the egg, 
and when the yolk has been absorbed; other monsters may, if 
the form permits of food being procured. From experiments 
made on production of monsters, it seemed well established, 
that unfavourable conditions, such as shaking, were peculiarly apt 
to cause them; even double formations, but only of a certain 
kind, viz. Diplomyelia partialis , not D. totalis. The influence of 
temperature was also seen in the fact, that, with embryos in these 
unfavourable conditions, a difference of three degrees R. (above 
the normal cold temperature), made a difference of twelve days 
in the time of development, which was to this extent retarded. 
The paper is accompanied with numerous illustrations,—M. Wol- 
kenstein continues nis account of anthropological researches on 
the ancient cemeteries of Walds!, named "Jalnikis;” giving 
here detailed measurements of the skeletons found in these 
peculiar tombs.—M. Becker describes aiourney he made in 1872 
to several places in the neighbourhood of the Caspian and in 
South Daghestan; apppending a list of plants and animals 
found there. —M. Truntechold furnishes some measurements of 
Elasntotherium sibericum ; M. Motscboulsky a list of new species 
of Coleoptera; and there are one or two notes, In Russ, on 
botanical subjects. 

Ashonomische Nachrichten^ No. 1973, this number Dr, 
Stein gives an account of an apparatus for astronomical photo¬ 
graphy, with which the negatives are taken without the use of 
a darkroom or tent, and if useful in practice, it justly deserves 
credit. It consists practically of a Sort of flat box of glass, one 



rideo ( which is the collodioniaed plat* which fits water-tight 
Against the other aides by means of india-rubber packing. There 
Ssa tube passing into this box through which first the ordinary 
silver solution Ts poured, and then by laying the collodionised 
plate downwards it is covered by the’solution and sensitised'; this 
is then drawn off, and the box, which is contained in a suitable 
holder, placed on the telescope and exposed by drawing away 
the non-actinic glass cover in front. After exposure the 
coloured glass is replaced, the box removed and developed by 
pouring'in the solution in the same manner as the silver, in the 
meantime watching the plate through the coloured glass; the 
washing is then proceeded with in the same manner.—De. Stein 
proposes to use this method for photographing the transit. of 
Venus.—Prof. Schmidt contributes a paper on the rotation 
of Jupiter, in which he discusses all the old observations of 
Cassini and others. From his list we gain that these observers 
differed to the amount of 6 ro , the minimum being 9 h 50™, and the 
maximum 9 h 56™, From Prof. Schmidt’s observations in 1873, 
he obtains a period of 9 11 56 m 7*2% 

Archives des Sciences Physiqueset Naturtiles, Dec. Ij, J873,— 
In this number a short opening notice of M. de la Rive is fol¬ 
lowed by an article by M. Wiedemann, being an extract from 
his recent work on elliptic polarisation of light, and its relations 
with the superficial colours of bodies. The author shows that 
superficial colours change considerably with the nature (indices 
of refraction) of the substances in contact with which they are 
produced ; and colours the most strongly reflected present gene¬ 
rally the most intense elliptic polarisation, provided the reflec¬ 
tion occurs in air or in vacuo. The principal angles of incidence 
undergo the most rapid modifications for wave-lengths corre¬ 
sponding nearly to the bands of absorption. M. Wiedemann’s 
work elucidates the connection between the phenomena of bodies 
with superficial colours and the principal angles of incidence and 
relations of amplitude.—Dr. Hermann Muller’s recent interest¬ 
ing work on fertilisation of flowers by insects is reviewed in a 
paper which gives a succinct tisumi of the principal results.— 
U. PJantamour furnishes an account of the proceedings of the 
Meteorological Congress held at Vienna in 1873, and the circum¬ 
stances which lei to it,—There is also a note on the early deve¬ 
lopment of Gcryomtlcs, by M. Fol; and this is followed by the 
usual scientific summary. 

Ocean Highway*, February.—-About one-third of this number 
is occupied by a paper by Captain R. F. Burton, describing 
*t Two Trips on the Gold Coast/’ the first being to the Beaulah 
Gardens and Agrimanti Hills, and the second along the shore to 
the Volta River. The paper, which is written in Captain Bur¬ 
ton’s characteristic and attractive style, and illustrated by 
two maps, is full of information, and will no doubt prove in¬ 
teresting to many at the present time. An article on the Bengal 
Famine recounts the principal Indian famines from 1661 to the 
present time, and shows how much could be done to foresee and 
obviate the consequences of famine by a more scientific investi¬ 
gation of the laws which regulate meteorological phenomena, 
fte article is accompanied by a map showing the extent of the 
famine districts. In a short article on “ Wyche’s Land," called 
by the Germans after King Karl of Wurtemburg, it is shown 
satisfactorily, we think, that the honour of the discovery, by 
right, belongs to Edge’* expedition in 1617, and that the name 
then imposed should remain unchanged. Some interesting 
details arc given of Richard Wyche or Wiche, the London mer¬ 
chant, who did much to encourage early discovery. Other 
articles are on “ European Emigration to the Argentine Re¬ 
public,” and on the “ Provindah Trade/’ or trade of the Lohani 
merchants, who are the channels of communication between 
India and Central Asia. 


SOCIETIES AND ACADEMIES 

Royal Society, Feb, 12.—“ On the Division of Sound by a 
layer of flame or heated gas, into a reflected and a transmitted 
portion,” by John Cottrell, Assistant in/he Physical Laboratory 
of the Royal Institution; communicated by Prof. Tyndall, 
F.R.S. 

A vibrating bell contained in a padded box was directed so as 
to propagate a sound-wave through a tin tube and its action ren¬ 
dered manifest by its causing a sensitive flame placed at a dis¬ 
tance in the direction of the sound-wave to become violently 
agitated. 

Tw iflyisibl# JM»Ud. layer .imnjediatety above the lumfeotf 
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of tine tin tube, from which to sound-wave issues. A pomm 
of the sound-wave, issuing from the latter, was reflected at till 
limiting surfaces of the heated layer; and a part befog tvmnr- 
mitted through it, was now only competent to slightly agitato flit 
sensitive flame. 

The heated layer was then placed >at such an angle that to 
reflected portion of the sound-wave was sent through a second 
tin tube (of the same dimensions as the above), and Its actfoti 
rendered visible by its causing a second sensitive flame placed at 
the end of the tube to Income violently affected. ThU action 
continued so long as the heated layer intervened; but upon it? 
withdrawal the first-mentioned sensitive flame, receiving to 
whole of the direct pulse, became again violently agitated, anq 
at the same moment the second sensitive flame, ceasing to tie 
affected, resumed its former tranquillity. * 

Feb, 19.—“ On the Number of Figures in tile Period erf the 
Reciprocal of every Prime Number below i7,oocv” by William 
Shanks, Houghton-le-Sprlng, Durham. 

“On an Instrument for the Composition of the Harmonic 
Curves,” by E. A. Donkin, Fellow of Exeter College, Oxford. 

“On the Absorption of Carbonic Acid by Saline Solutions/* 
by J. Y. Buchanan, chemist on board H.M.S. Challenger. 

Linnean Society, Feb. 19.—J. Gwyn Jeffreys in the chair. 
—The chairman announced that a Special General Meeting of 
the Society would be held on Thursday, March 5, at 8 r.M,, to 
consider alterations in the Bye-laws of the Society.” Th* 
following papers were read Systematic list of the Spiders at 
present known to inhabit Great Britain and Ireland, by the Rev. 
O. P. Cambridge.—Some observations on the vegetable produc¬ 
tions and rural economy of the province of Baghdad, by Surgeon- 
major W. H. ColviH.—Note on the Bracts of Crucifers, by Dr. 
M. T. Masters. 

Zoological Society, Feb. 17.— George Busk, F.R.S. vice* 
president, in the chair. Mr. Busk exhibited some skulls of the 
tiger and leopard from China, procured by Mr. R. Swinhoe, 
and showed that those from the northern and southern pro¬ 
vinces did not appear to be specifically distinct—A communica¬ 
tion was read from Mr. L. Taczanowski, Conservator of the 
Museum of Warsaw, containing the descriptions of twenty-four 
new birdb, obtained by Mr. Constantine Jelski in Central Peru* 
Amongst these was a new Cotingine form, proposed to be 
called Dolyornis sclateri , and four new humming-birds named 
respectively Metallnra kelmgce, Ildianthca Ikhroura, Erie- 
cnemis sapphiropygia and Larnpraster branickii .—A communica¬ 
tion was read from Sir Victor Brooke, Bart, describing a new 
species of Gazelle, founded on two specimens living in the 
Society's Menagerie, which he proposed to call Ganelia ttmsea* 
tensis ,—A communication was read from Dr. T. Schomburgh, 
Director of the Botanic Gardens, Adelaide, containing an account 
of the habits of the Australian Coote {Eulica australis) as ob¬ 
served in the Gardens under his charge.—Mr. E. Ward ex¬ 
hibited the head of a supposed new species of Wild Sheep, 
from I^adak, which he proposed to name Oms bracket, after Sk 
Victor Brooke.—Dr. T. E. Gray, F.R.S., communicated sofop 
notes on the Crocodile of Madagascar, which he proposed to 
distinguish from CrocotHlus vulgaris of Continental Africa, and 
to call Croccxiilus madagascariensis .—A communication Was toad 
from Mr. W. N. Lockington, of Humboldt County, California, 
containing some notes on the mammals and birds met with in 
that part of the State of California. 

Mathematical Society, Feb. ja.—Br. Hirst, F.R.S., 
president, in the chair.—Prof. Clifford gave m some detail a 
statement of the views advanced in his paper on the foundations 
of dynamics.—A discussion ensued, In which Messrs* Willdnson. 

Roberts, and G, H. Lewes took 
Clifford having answesed questions and replied to objections, 
proceeded next to give an account of a paper on the free motto 
of a solid in elliptic space.—Owing to to lateness of to hoSTa 
paper by Mr. C. J. Monro, entitled “Note on to Invention erf 
Bernoulli s Theorem in Probabilities,” was taken as read. Unto 
to name of Bernoulli’s Theorem are comprehended two 
theorem! which, with a little licence, we may dutington as to 
deductive and to inductive. The deductive theorem' assumes 
tiie constant probability/ of a given result on a single trial, and 
determine* to probability P that on m trials to result will b* 

rMSsaas-vaw HfS&UU: 




i that the given omit is produced mp times o» m trials, 
.S'm^cp.give & constant facility for its production (that is, arc 
mad* under definable circumstances, which, if defined, would 
gite a constant probability for the same), and determines P', the 

probability that this facility lies between/:fc In the deduc- 

x 

tbre theorem it is supposed that — may be neglected ; and in 


the inductive 


(The author here refers to Mr. Tod hunter's 


“History,” p, 555, and to Mr. Be Morgan’s treatise in the 
**Enc. Metx.," § 77,) The object of the paper was to show, first 
that there is an oversight in Laplace’s statement of the inversion 
(see Todhr., § 997), *he correction of which removes the incon¬ 
sistency of the results ; and secondly, that upon the hypothesis 
of equally probable values within eqiml ranges, the inversion is 
So far legitimate that either theorem may Ire inferred from the 
other with little calculation, and in particular without the ap¬ 
proximate evaluation of a general integral, and accordingly that 
the two solutions are identical in principle. 

Chemical Society, Feb. 19.—Prof. Odling, F.R.S., pre¬ 
sident, in the chair.—Mr. James Bell delivered his lecture 
*‘Ott the Detection and Estimation of Adulteration in Articles 
of Food and Drink.” The lecturer, after some preliminary 
remarks on the fiscal regulations with regard to adulteration, 
l>egan with a description of the microscopic appearance of the 
various kinds of starch, as many of them, from their cheapness, 
are largely employed for the purposes of adulteration ; he then 
considered the characters of pure coffee and of the various sub¬ 
stances used to adulterate it, pointing out the most convenient 
methods for their detection. Tea, pepper, and mustard, were 
afterwards treated of in the same way. Owing to want of time, 
Mr. Bell was unable to complete the lecture, so that the adul¬ 
teration of cocoa, tobacco, and beer was not touched upon. 
This admirable and instructive lecture was copiously illustrated 
by the most beautifully executed drawings of the structure of the 
various substances as exhibited under the microscope. After the 
lecture many of the Fellows availed themselves of the opportunity 
afforded them of looking over the extensive collection of micro¬ 
scopic preparations connected with the subject. j 

Entomological Society, Feb. 2.—Mr. J, W. Dunning, 
vice-president, in the chair.—Mr. Midler exhibited a blind 
Myriapod and others found in a limestone cave in the Jurassian 
Mountains ; he believed them to be the first found in the caves 
of Switzerland.—Mr. Kirby exhibited Lyaem pkotke from Aus¬ 
tralia, which had been described by the Rev. R. P. Murray.— 
Specimens were exhibited of Monohammus leimnoii%s % a Longi- 
Oom beetle which was very destructive to the coffee plantations 
in Natal. The only remedy that appeared to have been tried 
was the application of Stockholm tar to the roots of the trees; 
but handpicking was suggested on the first appearance of the in¬ 
tact in the imago state. This was the practice usually adopted 
on the continent of Europe with regard to Mdolvntha, Also it 
wot desirable to protect the insectivorous birds, which were fre¬ 
quently shot for the sake of their plumage.—Mr. Butler for* 
warded some corrections of the synonymy with regard to Apa- 
tora htrse and A, lycaon of Scudder and Riley, which were 
equivalent to A . clyton and A. edits, Boisduval; whereas A, 
kmc and A . lycaon, Fabriciux, were sexes of one species-^. 
ctiicia, Edwards.—A paper was communicated by Mr. Herbert 
Pruce, entitled “Descriptions of fifteen species of Diurnal 
Lepidoptera, chiefly from South America.** 

Meteorological Society, February 18.—The papers read 
were:—“Central Remarks on the west Indian Cyclones, 
particularly those from the 9th to the 21st Sept., 1872,” 
by Mr, F. H. Tahucke, harbour-master of St, Thomas; 
*fNew Forms of Alcohol Thermometers, ” and “An Im¬ 
proved Vacuum Solar Radiation Thermometer,” both by 
Mr. Tomes J. Hicks; and “ Note on a Waterspout which burst 
oh the Mountain of Ben Resipol, in Argyllshire, In August, 
r$73,” by Mr, Robert H. Scott, F.R.S. A very interesting 
discussion followed the reading of each paper. That upon Mr, 
Johncke'e led to expressions of opinion On the origin, form, 
tracks, and general characteristics of West Indian Hurricanes, 
and of the best means oi improving and increasing the records 
of weather phenomena in those parts. The special feature in 
3 lr, Hicks’s. second paper was the application of an electric 
current as a test for the perfection of the vacuum, which prin* 
beautifully illustrated by experiments. 


Edinburgh 

Scottish Meteorological Society, Jan# aq#—Mr# M# Home, 
of Wedderbum, in the chair.—From the report of the council it 
appears that two new stations, viz., Broad lands, Peebleshire, and 
Ochtertyre, Crieff, have l>eett added to the society’s stations, and 
that Kettisis and Coimdow have ceased to be stations. Thus the 
number of stations in connection with the society is the same as 
at last meeting, viz,, 92 in Scotland, 5 in England, 4 on the 
Continent, 2 w Iceland, 1 in Faro, and 1 in South America. 
Observations have also been begun to be made for the society at 
Melstad, in the north of Iceland, and at Fairiie 3 Mains, Paroo 
River, near the northern watershed of the River Darling, Aus¬ 
tralia. The council had had offers of many more stations, some 
in most eligible districts : but the establishment of these would 
have entailed additional expenditure which the society's funds 
would not justify. Teachers of several schools had also made 
known their wish to observe for the society, provided they were 
furnished with instruments, at the same time proposing to intro¬ 
duce into their schools some instruction in meteorology. The 
council, however, had been obliged to decline these applications 
for want of funds. The membership of the society is at present 
560. In room of the three members of council who retired, 
Prof. Alexander Dickson, Dr. J. Robson Scott, and Mr. George 
Hone, of Broadlands, were ducted,—An application has been 
maae to the council by Mr. Colin Me Venn on behalf of the 
Government of Japan for advice regarding the establishment of 
a system of meteorological observations in japan. In answer to 
this application, the council has forwarded a memorandum re¬ 
garding suitable instruments, their position, hour* of observation, 
the establishment of a central observatory, inspection of stations, 
publications, and special observations of storms,— Mr. Buchan 
submitted a second report of the committee appointed to carry 
out the Marquis of Tweeddale’s proposal to investigate the rela¬ 
tions of the herring-fisheries to meteorology. The committee 
had, with the assistance of the Hon. Bouverie F. Primrose, of 
the Fishery Board, obtained complete returns of the daily catch 
of herrings and stale of the weather from all the fishing districts 
of Scotland during the past season. Thirty-five weather maps 
at 9 EM., specially constructed with reference to this question, 
and showing the number of boats out fishing in each district each 
day and the average catch of each boat, were shown to the 
meeting. Some interesting relations between the catches of the 
different districts and the prevailing weather were pointed out; 
and as these were in general accordance with the results stated 
in the first report, presented in July last, it is highly probable 
that when the statistics of three or tour years’ fishings similar to 
the very satisfactory returns of the past year have been collected, 
valuable conclusions will be arrived at,—Mr. Thomas Stevenson, 
in bringing before the meeting a proposed inquiry regarding 
storms, remarked that the barometric gradients hitherto ascer¬ 
tained having been deduced from readings at stations many miles 
apart, necessarily could not give more than a rough approxima¬ 
tive gradient \Vhat is wanted in order to get a formula for 
computing the velocity of the wind due to a given gradient is, 
as he (Mr. Stevenson) suggested in Nature, vol. ix. p. 103, 
to have a string of stations at short distances apart. It is now 
proposed to establish such storm stations, arranged in lines 
radiating from Edinburgh for a distance of about twenty miles, 
and it is believed that in addition to the existing stations of the 
Scottish Society many farmers and others possess good baro¬ 
meters, which could be compared with the society’s standard. 
It is proposed that observations of the instruments and 
of the weather should be limited to the periods dur¬ 
ing which storms last, and a special schedule for the ob¬ 
servations had been prepared.—Mr. Buchan gave an account of 
the proceedings of the Meteorological Congress held at Vienna 
in September last, to which he and Mr. Scott, of the Meteoro¬ 
logical Office, London, had been Bent as delegates from the 
British Government, 

Geological Society, Feb. 13.—A paper was read by Mr# 
John Horne, of the Geological Survey of Scotland, on M The 
Geology of the Isle of Man.” The chief points of interest in the 
paper were the correlation of tie red sandstones arid Breccias 
with the Lower Carboniferous series of Scotland, and the proofs 
adduced that the volcanic rocks were probably on the same 
horizon as the upper limestone shales of England. Detailed 
evidence was given to show that the Isle was glaciated by a 
confluent ice*sneet from the north-west of England, south of 
Scotland, and the north-east of Irtfland. The two submarine 










hollows lying between the Portpatrick coast and the north-east 
of Inland, and between Anglesea and the coast south of Dublin, 
Were attributed to the increased erosive action of the ice-sheets 
due to the narrowness of the channel at these points.—Mr. 
Andrew Taylor gave a description of the course of the River 
Almond, near Edinburgh, and stated that that river followed, at 
various places, which he specified, lines of “faults.” 

Manchester 

Literary and Philosophical Society, Feb. 3 —Physical and 
Mathematical Section ,—Alfred Brothers, F.R.A.S., President of 
the Section, in the chair.—“ On the Theory of the Tides,” by 
David Winstanley. ^ 

Feb. 10,—R. A. Smith, F.R S,, V.P., in the chair.—“The 
Northern Range of the Basques,” by W, Boyd Dawkins, KR.S. 
The northern extension of the Basque race from their present boun¬ 
dary, in ancient times, is demonstrated by the convergent testi- 
mony of history, ethnology, and the researches into caves and 
tombs. In the Iberian peninsula the Basque populations (Vas- 
cones) of the west are defined from the Celtic of the east by the 
Celtibtri inhabiting modem Castillc. In Cmsar’s time, the 
Aquitani were surrounded on every side, except the south, by 
the Celt®, extending as far north as the Seine, as far to the east 
as Switzerland and the plains of Lombardy, and southwards, 
through the valley of the Rhone and the region of the Volscie, 
over the Eastern Pyrenees into Spain. The district round the 
Phocasan colony of Marseilles was inhabited by Ligurian tribes, 
who held the region between the river Po and the Gulf of 
Genoa, as far as the western boundary of Etruria, and who 
probably extended to the west along the coast of Southern Gaul 
as far as the Pyrenees. The ancient population of Sardinia is 
stated by Pausanias to be of Libyan extraction, while that of 
Corsica is described by Seneca as Ligurian and Iberian. The 
Basque?, or Ligurians, are the oldest inhabitants, in their re¬ 
spective districts, known to the historian ; while the Celts appear 
as invaders. We may be tolerably certain that the Basques held 
France and Spain before the invasion of the Celts, and that the 
non-Aryan peoples were cut asunder, and certain parts of them 
left—Ligurians, Sikani, and in part Sardinians and Corsicans— 
as ethnological islands, marking, so to speak, an ancient Basque 
non-Aryan continent which had been submerged by the Celtic 
populations advancing steadily westwards. The Celtic and 
Belgic invasion of Gaul repealed itself, as might be expected, in 
Briiain. Just as the Celts pushed back the Iberian population 
of Gaul as far south as Aquitania, and swept round it into Spain, 
so they crossed over the Channel and overran the greater por¬ 
tion of Britain, until the SUures, identified by Tacitus with the 
Iberians, were left onlyin those fastnesses that formed subsequently 
a bulwark for the Brit-Welsh against the English invaders. The 
Basque non-Aryan Wood is still to be traced in the dark-haired, 
black-eyed, small, oval-featured peoples in our own country in 
the region of the SUures, where the hills have afforded shelter to 
the Basque populations from the invaders. The small swarthy 
Welshman of Denbighshire is, in every respect, except dress and 
language, identical with the Basque peasant of the Western 
Pyrenees, at Bagneres de Bigorre. The small dark-haired 
people of Ireland, and especially those to the west of the 
Shannon, according to Dr. Thurnam and Professor Huxley, are 
also of Iberian derivation, and, singularly enough, there is a 
legendary connection between that island and Spain. The 
human remains from the chambered tombs as well as the river, 
beds prove that the non-Aryan population spread over the whole 
of Ireland as well as the whole of Britain. The evidence offered 
by an appeal to history and ethnology, as to the former 
northern extent of the Basque peoples, is confirmed by an exa¬ 
mination of the human remains in the Neolithic caves and tombs, 
scattered throughout the area under consideration. The dis¬ 
coveries in the caves of Gibraltar and of the Spanish mainland 
prove that a small long-headed race, with delicate features and 
orthognathic profile identical with the Basques who buried their 
dead m the modern cemetery of Guipuacoa, ranged throughout 
the Peninsula, using with indifferencp caves and chambered 
tumuli for their tombs. And on the same grounds their former 
range through France, Britain, and Ireland ss demonstrated, and 
as far to the east as Belgium. At the present time the Basque 
Wood asserts itself in the physique of certain isolated popu¬ 
lations, and within the historic period is demonstrated to have 
been more strongly defined, and to have occupied larger areas, 
and lastly in the prehistoric period to have formed one con¬ 
tinuous race from the Pillars of Hercules, as far north as Scot¬ 
land, and as far to the east as Belgium. 


New Haven, U.S. 

Connecticut Academy, Dec. 17, 1873.—Prcf. Lyman, 
president, in the chair.—Prof. Marsh, of Yale College, 
gave an account of the explorations of his party in the 
Rocky Mountains and on the Pacific Coast during the past 
season. The first explorations this year were made in 
the Pliocene deposits near the Niobrara River. Owing. to 
hostile Indians, the explorations of the party here were at¬ 
tended with much difficulty and danger, but were on the whole 
quite successful. Many new animals were discovered, and ample 
material secured for a full investigation of those previously known 
from that region. A second expedition was made in August from 
Fort Bridger, Wyoming, and large collections of Eocene fossil 
vertebrates were obtained, especially of the Dinocerata, Quad* 
rumana y and Chiroptna % which had first been brought to light 
by the researches ot the party in previous years, A third trip 
was made in September to the tertiary beds of Idaho and 
Oregon, where some interesting discoveries were made. 

Paris 


Academy of Sciences, Feb. *6.—M. Bertrand in the chair. 
—The following papers were read On the acid waters which 
flow from the volcanoes of the Cordilleras, by M. Boussingaulh 
—On a mechanical equation corresponding to the equation 



o, by M. R. Clausius, This was a paper relating to 


those of M. A. Lcdieu on the same subject which have recently 
been read.—Report on a memoir, by M. Marey, on the point of 
action of a wing on the air, M. Tresca, reporter,—Experiments 
to determine whether all the vascular nerves have their focus of 
origin and their vaso-motor centre in the rachidian bulb, by 
M, A. Vulpian.—New topographical chart of Mont Blanc on a 

scale of —* -, by M. E. Viollet-Leduc.— M. Ad. Clmtin ad- 
40, ooo’ 7 

vanced his paper On androgenesis compared with organogenesis 
another stage.—On the action of soft waters on metallic lead, by 
MM. Mayen9on and Bergpret. Electrolysis was used by the 
authors to detect the lead, as they considered sulphuretted hy¬ 
drogen not sufficiently delicate. They found galena slightly 
soluble in water by long boiling.—On the preservation of wood 
by means of cupric sulphate* by M. Boucherie.—Facts illustrat¬ 
ing the history of yeast, by M. P. Schutzenbergcr.—On a trans¬ 
formation of Taylor's formula, by M. Jourgon.—On a method 
of determining vapour densities, by M. CroulleboU. This method 
is a modification of that which depends on observing the tension 
of the vapour in a barometer tube.—Observations on the efflor¬ 
escence of the two hydrates of sodic sulphates, by Dr. L. C 
de Coppet. This was an answer to a late paper by M. G ernes. 
—On the “ antifermentescible 0 and antiputrid properties of 
solutions of chloral hydrate, by MM. Dajardin-Beaumetx and 
Hirne,—On the method of respiration in certain fish having a 
labyrinthiform pharynx, by M. Carbonnier. — On the fossils 
brought from Cape Verde Islands by M. de Cessac, by M. P. 
Fischer.—On the movements of the chlorophyll in [the Sdagi* 
nacea , by M. Ed. Prillieux.—On the relations between thermo¬ 
electric properties and crystalline form, by M. C, Friedei—Gn 
a method ol quickly re-forming vineyards threatened by phyl¬ 
loxera by the introduction of American vines, by M. H. Bonschet. 
—On anesthesia produced by the injection of chloral, by M. Ore. 
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THURSDAY, MARCH 5, *874 


PROFESSOR HUXLEY AT ABERDEEN 

T HE Address just given by the Lord Rector of Aber¬ 
deen University, and published in extenso in the 
March number of the Contemporary Review , is second in 
importance to none of the similar utterances which have 
been heard of late years. It bears in every line the stamp 
of a master mind. The many topics touched on, 
the apparent diversity of which has alarmed the 
shallow critic of the Times f are all grouped round 
one central idea—the advancement of Science; and 
there is not only a splendid unity throughout the 
Address, and no "'uncertain sound,” which, coming 
as it does from a Royal Commissioner charged 
with a special survey of our scientific needs, as well as a 
Lord Rector, may well fill us with confidence for his 
advocacy, even if one despairs of much improvement 
being effected in the lifetime of the present generation. 
It is indeed to be feared, as Mr. Huxley himself antici¬ 
pates, that on many points he will be M The Rector who 
was always beaten ;” if so, it is none the less certain that 
his defeats will become " victories in the hands of his 
successors." 

It is especially fitting that the Address, dealing, as it did 
by its title, with " Universities: Actual and Ideal/ 
should have been delivered in connection with one of the 
Scotch Universities, which, in regard to scientific research 
and teaching, rank higher than the older English Univer¬ 
sities, given up in the main to "elementary teaching of 
youths under twenty," as the ideal University must take 
rank above them. We cannot too much thank Prof. Huxley 
for bringing out this point sharply, and quoting Mr. Mark 
Pattison to intensify it, all the more because the Times 
taken hold of another sentence of the address, to 
point out the importance of a u pause ” in the Reforms at 
Oxford and Cambridge, as if things were moving too fast 1 
Surely the older English Universities may at least ap¬ 
proach the level of the Scotch Universities, to say nothing 
Of the French and German ones, in the matter of the 
higher teaching and of research before this “ pause " is 
Misted on ? 

And, more than this, we conceive it to be possible that 
the present Government may not treat tbe Report of the 
Commission appointed to inquire into the Revenues of 
the Colleges at Oxford and Cambridge as mere waste 
pap^r- ft has frequently been roundly asserted that the 
political distinctions between liberals and Conservatives 
by no means represent the line of demarcation between 
those most and least anxious for University reforms. 
Hpwcyer this may be, it is well known that one of the 
^ fhr-seeihg among University re- 

formers/so faT as the highest functions of a, University 
is a member of the present Government 
;: l|t W hope, therefore, that the magnitude of the pause 
been exaggerated; that the Heads after all 
may mrt oversleep themselves, that the lastofEndow- 
the tosvJEhdoM adcori- 

^ ^ sur Huxley, a foreign dement 

ped into the soil of Univer* 
mustard-seed lathe parable; 
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and, like that grain, grew into a tree in whose 
branches a whole aviary of fowls took shelter. . ♦ * * 
It differed from the preceding, in its original design 
to serve as a prop to the young plant, not to be a 
parasite upon it. The charitable and the humane, blessed 
with wealth, were very early penetrated by the misery of 
the poor student. And the wise saw that intellectual 
ability is not so common or so unimportant a gift that it 
should be allowed to run to waste upon mere handicrafts 
and chares. The man who was a blessing to his contem¬ 
poraries, but who so often has been converted into a 
curse, by the blind adherence of his posterity to the letter, 
rather than to the spirit, of his wishes—I mean the ( pious 
founder’- gave money and lands, that the student who 
was rich in brain and poor in all else might be taken 
from the plough or from the stithy, and enabled to devote 
himself to the higher service of mankind ; and built col¬ 
leges and halls in which he might be not only housed and 
fed. but taught 

"The colleges were very generally placed in strict 
subordination to the University by their founders ; but, 
in many cases, their endowment, consisting of land, has 
undergone an ‘unearned increment/ which has given 
these societies a continually increasing weight ana im¬ 
portance as against the unendowed, or fixedly endowed, 
University. In Pharaoh's dream the seven lean kine ate 
up the seven fat ones. In the reality of historical fact, the 
fat Colleges have eaten up the lean Universities.” 

We have already, in Nature, referred to Prof. 
Huxley’s suggested reforms in respect to the Medical 
Curriculum, and we may therefore pass lightly over this 
part of his Address, expressing a hope, however, that his 
reference to this subject at length may be indicative that 
it will be considered by the Commission of which he is so 
distinguished a member. 

The Lord Rector points out that while he would drop 
Zoology and Botany in the Medical Curriculum, he 
would make them part of the Arts Curriculum; and after 
remarking that the Faculties of Theology, Law, and Medi¬ 
cine are technical schools, intended to equip men who 
have received general culture with the special knowledge 
which is needed for the proper performance of the duties 
of clergymen, lawyers, and medical practitioners, he 
adds,— 

" I have no sort of doubt that, in view of the relation of 
Physical Science to the practical life of the present day, 
it has the same right as Theology, Law, and Medicine, to 
a Faculty of its own in which men shall be trained to be 
professional men of science. It may be doubted whether 
U niversities are the places for technical schools of Engi¬ 
neering, or Applied Chemistry, or Agriculture. But there 
can surely be little question that instruction in the 
branches of Science which lie at the foundation of these 
Arts, of a far more advanced and special character than 
could, with any propriety, be included in the ordinary 
Arts Curriculum, ought to be obtainable by means of a 
duly organised Faculty of Science in every University* 

" The establishment of such a Faculty would have the 
additional advantage of providing, in some measure, for 
one of the greatest wants of our time and country, l 
mean the proper support and encouragement of original 
research.” 

This at once brings us to what we consider by far the 
most important part of the Address, the Lord Rector's 
opinions on the endowment Of unremunerative research 

“The other day, an emphatic friend of mine com¬ 
mitted himself to the opinion that, in England, it is 
better for a man's worldly prospects to be a drunkard* 
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far. 


than to be smitten with the divine dipsomania of the 
original investigator. I am inclined to think he was not 
far wrong. And, be it observed, that the question is not, 
whether such a man shall be able to make as much out 
of his abilities as his brother, of like ability, who goes 
into Law, or Engineering, or Commerce ; it is not a 
question of maintaining a due number of saddle horses/ 
as George Eliot somewhere puts it—it is a question Of 
living or starving. 

“ If a student of my own subject shows power and origi¬ 
nality, I dare not advise him to adopt a scientific career ; 
for, supposing he is able to maintain himself until he has 
attained distinction, I cannot give him the assurance that 
any amount of proficiency in the Biological Sciences will 
be convertible into, even the most modest, bread and 
cheese. And I believe that the case is as bad, or perhaps 
worse, with other branches of Science. In this respect 
Britain, whose immense wealth and prosperity hang upon 
the thread of Applied Science, is far behind France, and 
infinitely behind Germany. 

“And the worst of it is, that it is very difficult to see 
one's way to any immediate remedy for this state of 
affairs which shall be free from a tendency to become 
worse than the disease. 

“ Great schemes for the Endowment of Research have 
been proposed. It has been suggested, that Laboratories 
for all branches of Physical Science, provided with every 
apparatus needed by the investigator, shall be esta¬ 
blished by the State ; and shall be accessible, under due 
conditions and regulations, to all properly qualified 
persons. I see no objection to the principle of such a 
proposal. If it be legitimate to spend great sums of 
money on public Libraries and public Collections of 
Painting and Sculpture, in aid of the man of letters, or 
the Artist, or for the mere sake of affording pleasure to 
the general public, I apprehend that it cannot be illegiti¬ 
mate to do as much for the promotion of scientific investi¬ 
gation. To take the lowest ground, as a mere investment 
of money, the latter is likely to be much more immediately 
profitable. To my mind, the difficulty in the way of such 
schemes is not theoretical, but practical. Given the 
laboratories, how are the investigators to be maintained ? 
What career is open to those who have been thus encou¬ 
raged to leave bread-winning pursuits? If they are to be 
provided for by endowment, we come back to the College 
Fellowship system, the results of which, for Literature, 
have not been so brilliant that one would wish to see it 
extended to Science ; unless some much better securities 
than at present exist can be taken that it will foster real 
work. You know that among the Bees, it depends on the 
kind of cell in which the egg is deposited, and the quantity 
and quality of food which is supplied to the grub, whether 
it shall turn out a busy little worker or a big idle queen. 
And, in the human hive, the cells of the endowed lame 
are always tending to enlarge, and their food to improve, 
until we get queens, beautiful to behold, but which gather 
no honey and build no comb. 

“ I do not say that these difficulties may not be over¬ 
come, but their gravity is not to be lightly estimated.” 

It is pointed out that the creation of Faculties of 
Science will, to a certain extent, remedy the present 
lamentable condition of things to which we have so 
often called attention. 

“ It is possible to place the scientific inquirer in a 
position in which he shall have ample leisure and oppor¬ 
tunity for original work, and yet shall give a fair and 
tangible equivalent for those privileges. The establish¬ 
ment of a Faculty of Science in every University implies 
that of a corresponding number of Professorial chairs, 
the incumbents of which need not be so burdened with 
teaching as to deprive them of ample leisure for original 
work* 1 dp not think that it ts any impediment to an 
original investigator to have to devote a moderate portion 


of his time to lecturing, or superintending' practical in¬ 
struction. On the contrary, I think it may be, and often 
is, a benefit to be obliged to take a comprehensive survey 
of your subject; or to bring your results to a point, ana 
give them, as it were, a tangible objective existence. , 
The besetting sins of the investigator are two : the one 
is the desire to put aside a subject, the general bearings 
of which he has mastered himself, and pass on to some¬ 
thing which has the attraction of novelty ; and the Other, 
the desire for too much perfection, which leads him to 

“ 1 Add and alter many times 
Till all be ripe and rotten ; ’ 

to spend tha energies which should be reserved for action, 
in whitening the decks and polishing the guns. 

“ The necessity for producing results for the instruction 
of others, seems to me to be a more effectual check on 
these tendencies than even the love of usefulness or the 
ambition of fame.” 

It would indeed be a happy solution of the difficulty If 
it could be solved in this way, but we confess that on tins 
point we fear that the system advocated by Mr. Huxley 
will not be all that is needed. 

In the first place, take the' present appointments to 
Chairs; are they, as a rule, given to the most distin¬ 
guished investigators ? If not, why not, and why should 
the present system be altered? In our opinion the 
present system of appointing teachers is good so long as 
large ranges of knowledge have to be professed. Take 
many of our present professors; are they as encumbered 
by teaching as the German professors are for instance? 
and yet where are their researches ? do they not figure 
much more often in the “List of Exa iv'ners” than 
in the “Philosophical Transactions”? If these things 
are so, no benefit will accrue from a mere increase 
of numbers unless the present pay be largely in¬ 
creased. 

There is also another most important point, and here 
again we quote from the Address :— 

“It is commonly supposed that anyone who knows a 4 
subject is competent to teach it ; and no one seems to 
doubt that anyone who knows a subject is competent to 
examine in it. I believe both these opinions to be serious 
mistakes : the latter, perhaps, the more serious of the 
two. In the first place, 1 do not believe that anyone who' 
is not, or has not been, a teacher is really qualified to ex¬ 
amine advanced students. And in the second place, ex¬ 
amination is an art, and a difficult one, which has to be 
learned like all other arts.” 

Are then investigators to be made teachers and exami¬ 
ners in order that they may live, regardless of the fact that 
they cannot teach, and though they may be ignorant of 
the “art” of examining? 

We believe that powers of teaching and powers of in¬ 
vestigation by no means go together, though they arc 
united in some great men like Mr. Huxley; and we be¬ 
lieve, further, that on’this ground alone the idea of making : 
a man teach in order that he may carry on researches** - 
bad in principle : it is even worse than this, because it $* ;• 
apt to cause the public to underrate researdt-^to think , 
that the end of ah research is to teach, sridlein of ; 
fact the end and aim of the acquisition and teaditegof; ; 
all old knowledge is the acquirement of 

It is a source of satisfaction to' 
agrees with us on the main point, jfof we attp 
when once the pri&cipk is conceded, pt 
of carrying ft 
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sisted on by the Lord Rector will find place, can easily be 
found ; methods against which no objection can be urged, 
and from the application of which a tremendous increase 
in the rate of advancement of knowledge in this country 
may be anticipated. 


POST-TERTIARY GEOLOGY * 

The Gnat Ice-Age and its relation to the Antiquity of 
Alan. By James Geikie. (W. Isbister and Co. 1S74.) 
II. 

E must next turn to beds which furnish conclusive 
proof of a return of cold conditions, the well-known 
shell-bearing clays found here and there along the coast of 
Scotland. The fossils and the physical condition of these 
beds both concur in telling the same tale, that an Arctic 
climate again prevailed in Britain. These deposits are 
marine, and have not been met with at a greater height 
above the sea than 360 feet, and they were therefore 
formed towards the termination of the period during 
which the land was emerging from the sea. Evidence of 
a similar change of climate is, howev r er, found in the in¬ 
terior of the country. In the Highland glens and the 
high valleys of the Southern Uplands morainic deposits, 
distinguishable from those of the earlier icc period, are of 
common occurrence, sometimes scattered loosely over the 
mountain slopes, sometimes arranged in ridges or lines of 
mounds across the valleys after the fashion of terminal 
moraines. The climate, therefore, must have become 
again severe enough to allow of the accumulation of icc ; 
but, since the second set of glaciers is shown by the 
moraines which they have left behind them to have been 
confined to the high ground, and each restricted to its 
own valley, the cold must have been far less intense than 
during the period of the first glaciation. 

The second period of cold, however, passed away, and 
the record of its gradual disappearance is written for us in 
this way. In many of the upland valleys concentric lines of 
mounds, each marking the terminal moraine of a glacier, 
are arranged one within the other, and as we ascend 
these piles are found to grow more and more puny, till 
they at last vanish altogether. From this we see, as 
clearly as if the operation had gone on before our eyes, 
how each glacier shrank back step by step into the heart 
of the mountain glens, and at last yielded to the gradual 
amelioration of the climate, and melted entirely away. 
Another train of reasoning leada us to the same conclu¬ 
sion. The rising of the land was not continuous, but 
broken every now and then by pauses, and' during each 
of these the sea cut a notch or shelf in the rocks and oc¬ 
casionally spread out terraces of shingle and silt, forming 
what are known as Raised Beaches. These beaches 
occur at many different levels, from 1,500 feet down to a 
few yards above the mean-tide level The higher of 
these beaches furnish evidence of somewhat Arctic con¬ 
ditions, bttt as we descend in the series these traces be¬ 
come less pronounced. 

We are now approaching the close of the glacial epoch, 
<Mid the climate, though tstili colder than now, was ap- 
pmritn&ting to what it is at present. 

The author goes on to show, from a consideration of 
how the elevation of the land went on 


till Britain was raised above its present level, and probably 
connected by a land surface with the mainland of Europe j 
and points out how the continental climate thus produced 
will account for the dense forests which formerly clothed 
our island, while a return to insular conditions resulted 
in a decay of the woods and the growth of peat mosses. 

Lastly, our country became again dissevered from the 
continent, and the submergence which brought about this 
change went on till the land was sunk somewhat below its 
present level; while it rose into its present position, low 
level raised beaches were formed, among which the well- 
known 25-feet-beach is most conspicuous* 

Such then is the succession of physical changes which 
the Drift-deposits show has taken place in our island. 

The author has passed in review also the contempo¬ 
raneous formations of Scandinavia, Switzerland, and 
N orth America, and pointed out how the story they tell 
agrees in its main features with that deduced from our 
own glacial formations. 

Had he done no; more thanYthis he would have pro¬ 
duced a work of surpassing interest and value, but the 
concluding chapters of his book will perhaps attract more 
attention than any other part of it, for they deal with a 
question that comes in a measure personally home to us, 
the antiquity of man and the date of his first appearance 
in Britain. 

The oldest races of men of which traces have yet been 
discovered are known as the Stone-folk, because they 
fashioned their implements out of stone and seem to have 
been unacquainted with the use of metals. These Stone- 
folk are clearly distinguishable into two classes—the older, 
known as Paleolithic, merely chipped stones into shape ; 
the later, or Neolithic, had advanced a step farther, and 
constructed tools highly polished and otherwise more 
finished than those of their predecessors. We also find 
associated with the traces of Palaeolithic man a group of 
mammals now wholly or locally extinct, while the 
mammals accompanying the remains of Neolithic man 
are many of them still indigenous to the country. In con¬ 
nection with this subject the author has brought promi¬ 
nently into notice a fact which had not received the atten¬ 
tion it deserves, that nowhere ^have any signs been de¬ 
tected of gradual improvement on the part of Paleolithic 
man, by which he may have passed from abject barbarism 
to the more advanced skill of his Neolithic successor, but 
that, on the contrary, the two races are everywhere sharply 
marked off from one another. In the same way the 
accompanying groups of mammals are essentially distinct, 
and we nowhere find traces of the dying out of the one 
and the gradual coming in of the other. But one in¬ 
ference can be drawn from these facts : between the time 
when the Paleolithic race inhabited Britain and the coming 
in of the Neolithic race a long interval must have elapsed, 
during which man was by some means or other driven 
out of the country, and went through elsewhere the long 
series of modifications by which he was himself advanced 
in civilisation, while at the same time the group of ani¬ 
mals associated with him became totally changed. Now 
we know of no physical change since the second glaciation 
of the country which could have been the cause of such a 
migration, for all the evidence both here and elsewhere 
tends to show, that whatever change of climate has oc¬ 
curred between that event end the present day h*$ been 
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steadily in the same direction—that of improvement 
But the great submergence, and severe period which fob 
lowed it, would exactly bring about the required result, if 
it can be only shown that the age of Palaeolithic man 
preceded these occurrences. 

There is no antecedent improbability in such a suppo¬ 
sition ; the mild periods that recurred during the forma¬ 
tion of the Till may well have been warm enough to allow 
of northern mammals, and subsequently, as the climate 
improved, of Palaeolithic man and southern forms migrat¬ 
ing into our area, to be again driven out each time a re¬ 
turn of cold brought the ice-sheet down over the lowlands, 
and finally expelled, never again to return, by the great 
submergence. But more than this, our author has shown 
how anomalies, hitherto inexplicable, receive an easy 
solution on this hypothesis ; how, for instance, it accounts 
for the mingling of northern and southern forms of mam¬ 
mals in the palaeolithic beds ; and how it gives a reason 
for the fact that paleolithic river-gravels are confined to 
those parts of Britain which were not covered by the icc- 
sheet, while the paleolithic deposits found in caves are 
not so restricted. 

The hypothesis therefore stands on a firm basis, and 
the conclusion is irresistible that Palaeolithic man was of 
interglacial—may be of preglacial - date. Thus much had 
been dimly felt rather than demonstrated by previous 
thinkers; but Mr. J. Geikie has shed a flood of light on 
the subject by pointing out that man was driven out of 
our country by the great submergence ; that Britain was 
not again peopled till the elevation that followed con¬ 
nected it with the continent; and that the colonists 
belonged to the Neolithic race. In this way he has 
satisfactorily accounted for the great gap that exists be¬ 
tween the two divisions of the Stone-folk. 

The reasonable limits of an article are well-nigh 
reached, but we have by no means exhausted the con¬ 
tents of this comprehensive volume. The chapter on 
lakes must not be passed by altogether, for besides being 
a lucid exposition of Prof*. Ramsay’s theory of the forma¬ 
tion of rock-basins, it is illustrated by an admirable map 
and section of Loch Lomond, and by a beautiful chart of 
part of the western coast of Scotland, which shows that 
these hollows are not confined to the land, but are also 
dotted over the shallow bed of the adjoining sea in ex¬ 
actly the places where a glacialist would expect to find 
them. The chapter on the English Drift would itself fur¬ 
nish materials for a review, as would also the note dis¬ 
tinguishing the formations which are considered to have 
yielded traces of ice action. On the latter head we may 
point out that the presence of glaciers or icebergs is not 
in itself proof of a glacial epoch. Where we find, as in 
the Permian beds, evidence of the presence of ice at 
localities so far apart as Ireland, the west of England, 
and the centre of Germany, it looks like an indication of 
wide-spread severity of climate; but' such a case as the 
Brecciated Beds of the Ord is better explained by a local 
development of glaciers, specially as the fauna of the 
associated strata forbids the existence of a {general low 
temperature. It is worthy of note that these periods, 
which give the most satisfactory indications of glacial 
conditions, come dose upon others, when a genial climate 
prevailed far up into northern latitudes; the Permian, 
for instance) followed hard upon the Carboniferous, and 


the Miocene epoch, if the glacial character of portions of 
it be fairly established, would yield a still more striking 
instance. But these juxtapositions of strongly-contrasted 
phases of climate, so far from being matter for surprise) 
are a necessary result of Mr. CrolTs theory, according to 
which each hemisphere would, during a period of high 
eccentricity, experience alternately the severity of a glacial 
epoch and eras of almost perpetual spring. 

Space will allow us to point out one only of the nume¬ 
rous results which will probably follow from the conclu¬ 
sions of this wqrk. They must lead to a revision of our 
nomenclature of the Tertiary strata. The conditions of 
the Pliocene epoch were merely the commencement of a 
series of changes which received their full development 
during the Glacial era ; and the latter is linked on by an 
equally unbroken succession of events with modern days. 
If therefore wc are to have a Post-tertiary, Quaternary, 
or Recent Period, it should on physical grounds include 
Pliocene times; while the continental character of the 
Miocene epoch in Europe, and the important events that 
brought it to an end, mark it out as the natural termina¬ 
tion of the Tertiary era. 

In conclusion we have only to express a hope that the 
imperfect sketch we have given of the Great Ice Age may 
lead many readers to arrive at a fuller appreciation of its 
merits by turning to the work itself. 

A. H. Green 

SCH WElNFUR TH >S « HEART OF AFRICA* 
The Heart of Africa; or, Three Years' Travels and 
Adventures in the Unexplored Regions of the Centre of 
Africa . By Dr. Georg Schwelnfurth. Translated by 
Ellen E, Frcwer. 2 vols. (London ; Sampson Low 
and Co., 1874.) 

HE u Heart of Africa” is a valuable contribution to 
African literature, and we lay down the last volume 
with regret. This regret is enhanced by the grievous 
disappointment all geographers must feel that a man so 
capable and so reliable as Dr, Schweinfurth should have 
limited his scientific acquirements to botany and natural 
history without having qualified himself as a traveller by 
the use of astronomical instruments. 

When we first glance at the elaborate map of the author’s 
travels, embracing an extraordinary series of curves, zig¬ 
zags, and the like, until we reach his most southern 
limit, we are delighted with this apparently valuable addi¬ 
tion to geography, and we feel a first impulse to congra¬ 
tulate Germany as an ally in Central African Explora¬ 
tion, but to our complete dismay after these ardent expecta¬ 
tions we find ourselves actually without one astronomical 
observation. 

As geographers, we really have a right to complain, 
If Dr, Schweinfurth had been an uneducated adventurer, 
or even a mere sportsman attracted to wild countries by 
a love of wandering, we should have regretted a barren 
geographical result after an arduous journey of three 
years. Dr. Schweinfurth is, on the contrary, a man of 
scientific education and a botanist~~in addition to being 
an accomplished draughtsman. He is a man of culti¬ 
vated tastes, and he evidently combines the qualities re-\ 
quisitefor a traveller in wild countries. Whyshouldhe 
not have fitted himself prior to his veyage by a few 
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months study for the ^miy practical and reliable work of 
U geographer or scientific traveller? In the absence of 
astronomical observations we can only regard his map 
as the author's idea of his journey* We have no compass 
bearings or any reference to such observations having 
been taken. We must therefore accept his map as 
simply a conscientious endeavour to introduce us to 
his wanderings; at the same time, geographically speaking, 
we can only allow that he has been wandering about in the 
" Heart of Africa.” It is with regret, therefore, that we 
cannot accept him in the first rank of geographers. A 
future traveller over the same ground may contest every 
position ; thus, instead of our author's journey having 
added to our geographical knowledge, it may simply add 
to those geographical strifes which arc the inevitable 
results of un-scientific journeys. 

Having, as a matter of duty, expressed this opinion 
upon a work otherwise most valuable, it is a pleasure to 
be able to grasp one geographical fact that is well esta¬ 
blished, and is independent of astronomical observations. 
This is the watershed towards the West which forms the 
boundary of the Nile Basin. The large flow of water 
discovered by Dr, Schweinfurth is passing towards the 
Atlantic. This at once disproves the theories laid down 
by Livingstone, but never accepted by geographers, that 
he rivers to the west of the Tanganika Lake flowed north¬ 
ward to the Nile. As Schweinfurth passed out of the 
Nile Basin in about 28° E. long., so also Livingstone 
arrived in a western watershed south of the equator in 
about the same meridian. 

The botanical information collected by Dr. Schwein¬ 
furth is invaluable, and can only be estimated by a pro¬ 
fessional botanist We envy the traveller in many of his 
floral rambles, which are described with the energy and 
vividness of an enthusiast Nothing new has been 
added to the known list of African fauna. We conclude, 
from the description of the habits of the so-called 
"rock rabbit,” that our author means the “hyrax” 
which, although resembling a rabbit in appearance, is 
not a rodent 

Dr. Schweinfurth having been properly supported by 
an introduction from the Berlin Academy was saved 
many difficulties to which other travellers have been sub¬ 
jected ; he was well received by Djiaffer Pacha, the 
Governor-General of Soudan, at Khartoum, who handed 
him over to the care of one Ghattas, a Coptic slave trader 
and ivory merchant Ghattas entrusted him to the 
guidance of his own people, who appear to have behaved 
extremely welt Dr. Schweinfurth had every opportunity of 
examining the mysteries of the slave trade, and he is per¬ 
fectly right in his description of the immense importance of 
the Darfur and Kordofan route, by which vast multitudes 
are conveyed who can thus elude the cruisers on the White 
Nile* At the same time the author is in error and has been 
purposely deceived by his informants (themselves slave 
traders) when (p* 4*9/ vol ii.), speaking of the upper dis¬ 
trict of the White Nile, inclusive of the Albert and 
Victoria Lakes, as one of the territories that form the 
sources of the slave trade in north-eastern Africa, he 
says ,« The expedition of Sir Samuel Baker has stopped 
this source* The annual produce in the most favourable 
exceed 1,000.” There were no less than ten 
■■ ^ave stotiofls situated in the territory under Sir Samuel 
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Baker's command. In each of these stations were "it least 
1,000 slaves. 

The last act of Sir Samuel Baker, on his homeward 
route, was to overtake three vessels from the Bohr, lat 
5°‘20 N., with 700 slaves on board, which were openly on 
their route to pass the Government station of Fashoda ! 
thus proving what Dr. Schweinfurth himself states re¬ 
specting the connivance of the Egyptian officials, p, 442, 
vol. ii.~ Ji In Kordofan, where there is a resident Egyptian 
Governor, the trade is truly enormous, and there is now 
as well the slave-trade from Darfur.” In a cursory review 
of the slave-trade Dr. Schweinfurth makes a remark that 
few Englishmen would sanction, p. 433, vol. ii.—“ Two 
great nations have speeded on the work, England in 
theory, North America in practice.” If the payment of 
twenty millions sterling for emancipation was not the 
most practical, and not only theoretical, work, we really 
do not understand what practice means. 

It would have been interesting had Dr. Schweinfurth 
given us more details of the ivory trade carried on by the 
people who acted as his chaperons in Africa. These 
were avowedly slave traders, and we should be gratified 
to learn that they formed some exception to the rule, and 
actually traded with merchandise instead of bartering 
slaves and stolen cattle for ivory. 

The reward of ignorant ages to the returned traveller 
was general incredulity. Even in the present day there 
are ignorant persons who question the existence of canni¬ 
balism. Dr. Schweinfurth has arrived fresh from the 
cannibals of Monbuttoo with human skulls and bones 
almost warm from the saucepans of the savages. He 
can even describe the sauces which these gourmands use 
in their dainty dishes. Mushrooms and capsicums for a 
“ sauce piquante aux champignons ” are the literal civi¬ 
lised adjuncts for a dish off a stewed baby, only two days 
old, whose mother had deserted it! The baby was dying 
while the preparations for cooking it were already com¬ 
menced. This is the real truth and no traveller's joke, as 
the babies and fond mothers would quickly discover 
should they visit the tribe of Monbuttoo. It may be 
asked, " How did Dr, Schweinfurth escape ?” but it must 
be remembered that the Monbuttoo do not eat men of 
science, who are generally very lean. A fat missionary, 
with a family fresh from Exeter Hall, may meet with 
immediate attention, with the warm but brief Monbuttoo 
invitation, " walk in.” 

It would be useless for us to closely criticise this book. 
Few books are perfect. There may be a little excess of 
detail of the dull routine of African daily life that if 
omitted would have reduced two bulky volumes to a more 
convenient size* But on the other hand, some people like 
bulky volumes and enjoy as many pounds avoirdupois 
as they can obtain for their money; just as some people, 
especially the rural population, enjoy long sermons. 

We cordially recommend all interested in exploration 
to read the book, at the same time reminding them that 
they may safely rely upon the high character and status 
of the author; for although Dr. Schweinfurth fails as a 
scientific geographer, he in no way fails as a scientific 
explorer devoted to the particular object of his studies— 
botany. In this branch of science he is better qualified 
than any former African traveller. 

Such men as Dr. Schweinfurth will always have the 



NATVRB 


34 « 

regard and esteem of all true friends of Science ; he be¬ 
longs to the same metal that has already formed a wedge 
which will force open the secrets of inner Africa, 


OUR BOOK SHELF 

Adulterations of Food , with short Processes for their 

Detection . By Rowland J. Atcherly, Ph.l)., F.GS.* 

(London : W. Isbister & Co., 56, Ludgate Hill, 1874.) 

The attempt to notice the adulterations of food in 100 
pages of large type is a somewhat rash one, and it is not 
therefore surprising that the author of the treatise is 
frequently compelled to dismiss his subject in n very 
cursory manner. 

For two of the classes of readers whom he addresses, 
the dealer and consumer, the work will no doubt be of 
use, and it is also likely to be useful to the chemist, as 
affording him a brief conspectus of the most likely adul¬ 
terants in any particular article. Of what use, however, 
the last 12 pages of letterpress describing the making 
and use of volumetric solution are to the “trained chemist/' 
to whom the author addresses them, we are at a loss to 
conceive. 

The information given in the part upon adulterations is 
generally sound, though the statement on p. 34 that 
prussic acid is found when nitro-benzol has been used as 
a flavouring is absurd ; so far is this from being the case, 
that it would be an indication of the use of a genuine but 
insufficiently purified oil of bitter almonds. The process 
for detecting alum in bread on p. 15 is also very unsatis- ] 
factory, and certainly not adapted for the use of either 
dealer or consumer. The book concludes with 21 neatly 
executed cuts of various starches, chicory, cocoa, tea- 
leaves and adulterating leaves found in tea, &c., as seen 
under the microscope. In conclusion, we would advise 
the author in a future edition to considerably expand the 
part on adulteration and to entirely omit the part in¬ 
tended for the “ trained chemist,” leaving that person to 
obtain his information on volumetric solutions from the 
proper sources. R. J. F, 

An Easy Introduction to Chemistry . Edited by the Rev. 

Arthur Bigg, M.A., late Principal of the College, 

Chester. (Kivingtons: London, Oxford, and Cam¬ 
bridge, 1873.) 

THE present work, founded, as the editor states, on 
a ** First Hook of Chemistry/ by Dr, Worthington 
Hooker, published in America, is intended for the use of 
children. Mr. Rigg calls attention to the inquiries of 
“ young persons ” as generally suggested by their obser¬ 
vations of things touched and handlcdj and states that 
his aim has been “To supply information m a form which 
it is hoped may be intelligible and interesting to all par¬ 
ties concerned in thus learning to read the ever open 
book of nature.” 

The intention is a worthy one, and we have no doubt that 
the work will serve its purpose in instructing some of its 
readers, though we doubt if it will prove very intelligible 
for “ persons ” so youhg as those to whom the style of its 
commencement would seem to prescribe its use. We do not 
say this with any desire to find fault, for it would indeed 
be difficult to place the information in a simpler form 
than has been done, but because of the great difficulty of 
convincing young minds of the alterability of matter. 
Either talking or reading alone is quitP incompetent to 
do this, without experimental illustration they are 
utterly meaningless except to well-advanced intellects, 
and even there cannot do much, as anyone can tell 
who has had the honour of meeting the chemist whose 
knowledge extends not beyond books, In fact, chemistry 
is not to be taught without the /laboratory and its experi¬ 
ments, and Mr. Rigg has shown his sense of their im¬ 
portance by the insertion of 46 beautifully-executed 


woodcuts of experiments and a frontispiece of a Inborn* 
tory with its apparatus and fittings. 

Excepting in a school, however, the u young persons ” of 
the preface are not likely to meet with the actual experi¬ 
ments of which illustrations are supplied, and those that 
are of sufficient age to go to such a school might surely 
have a rather more advanced book placed in their hands* 
The question, however, which a reviewer ought to ask 
himself is, Is the book such a one as would fairly carry out 
the author’s intention? and to this we must, in this case, 
answer “ Yes.” Granting the possibility of teaching che¬ 
mistry to young children, Mr. Rigg’s book would certainly 
serve its purpose well. With regard to his facts, Mr. Rigg 
is, as a rule, sound j but \ye must demur to his statement 
on p. 134, that “ If (silica) is to these (grasses and grain) 
and other plants very much what bones are to animals ; ” 
and again, on p. 167, “ Every stalk of grain or grass is 
chiefly wood. In both cases fine particles of flint are 
scattered in the wood to make it firm enough to stand 
even in a gale of wind.” The experiments of Sachs and 
others have long since disproved this theory. Such 
blemishes as these arc, however, of but little moment 
when the main principles of the science arc the object of 
teaching, and on these Mr. Rigg is perfectly orthodox. 
We must, in conclusion, compliment the publishers on 
the very elegant get-up of the book. 

Die Rohstoffe des Pflanzenreiches: Versach einer teclx- 
itischett Rohstofjlehrc des Pflansenreiches . Vori Dr. Julius 
Wiesner. (Leipzig: Engelmann, 1873. London; 
Williams and Norgate.) 

This is one of those elaborate German works which seem 
as if they were intended completely to exhaust the sub¬ 
ject of which they treat. Every substance of economical 
or technical importance which is obtained from the vege¬ 
table kingdom is treated of in detail from the point of 
view of its practical utility rather than its physiological 
history ; its chemical,mechanical, and microscopical pro¬ 
perties, the mode of its preparation or manufacture, and 
its utility in the arts or commerce, arc described. The 
book is, in fact, a repertorium of technical botany. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents . No notice is taken of anonymous 

com mnnications. ] 

On a Proposed Statistical Scale 

At a lecture last Friday evening, at the Royal Institution, I 
spoke on a subject which happens to lie at the meeting-point of 
many special sciences, and therefore, as I am desirous of having 
it well discussed, and from many points of view, it seems to me 
best to state it afresh in your columns for that purpose. It refers to 
the definition of the estimated degree of development of any quality 
whatever, without reference to external standards of measurement 
The scale I propose depends on two processes; the one is securely 
based on the law of statistical constancy, the other is doubtfully 
based on the law of frequency of error. (1) At present we are accus¬ 
tomed todcal with averages and the like, which can only be obtained 
by measuring ci'cry individual by a detached standard sccUe^ and 
going through an arithmetical process afterwards. Now I want 
to deal with cases for which no external standard exists, and I 
propose to proceed in quite another way, on the principle that 
tnkreomparison suffices to define. We have only to range pur 
group in a long series, lightning with the biggest and ending 
with the smallest j and then we Enow by the law of statistical 
constancy that the individual who occupies the half-way point* or 
any other fractional position of the entire length, will be the 
same size as the individual who occupies a similar position Jn 
any other statistical group of similar objects; We state his 
sire with statistical precision by saying that his place is so and so 
in a series. We ap]>eal to a standard which Res dormant in every 
group, and which a statistician can evoke* for temporary pur¬ 
poses of comparison* whenever he will. (*) WhM pmbns lathe 
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HSrfei &all we select for our graduations ? Equal fractions of its 
length will never do— I mean such as one-tentb, two-tenths, Ac. 
— because of the great inequality of the variation in diffetcnt 
part* of the series, being insensible between those whose position 
I* near its middle and great between those at either end. I pro¬ 
pose to use a scale founded on the law of Frequency of Error, 
which gives a scale of equal parts wherever that law applies, 
and I use the " probable error” for the unit of the scale. Thus, 
in a row of a hundred individuals the graduations of -f 2 U , + f u , 
o g , — 1°, — 2 ° f ie$pecti vely would be at the following places, in 
percentages of the length of the series 2, 9, 25, 50, 75, 91, 
98. We know that the law of Frequency of Error applies very 
closely to the linear measurements of the human form. Now 
suppose that I want to get the average height ami “probable 
error” of a crowd of savages. Measuring them individually is out 
of the question ; but it h not difficult to range them—roughly for 
the most part, but more carefully near the middle and one of the 
quarter points of the series. Then 1 pick out two men, and two 
©nly—the onc as near tq ie middle as may be, and the other near 
the quarter point, mul T measure them at leisure. The height of 
the brat mean is the average of the whole series, and the difference 
between him and the other man gives the probable error. The 
question X put is, whether any more convenient subdivision of a 
scries can be suggested for universal use tliau that above men¬ 
tioned. Its merits are, that it applies very fitly to linear mea¬ 
surements of all natural groups ; aKo to errors of observation, 
which are akin to many of the moral qualities, for the 
measurement of which the scale is especially needed. It 
would not apply to weight, but is less out of relation to it 
than most persons might think, because weights do tu>l vary as 
the cubes of the heights. 'Pall men are often thin, and short 
ones are fat, and the curious fact seems thoroughly verified that 
the general relation between height and weight is strictly as the 
squares, (See Gould’s “ Sanitary Memoirs of the War of the 
Rebellion,” Cambridge, U.S., 1869, p. 408- 410.) If we arrange 
aseries and graduate it according to equaldi Terences of the squares 
of the heights of the mcr>, we are not so far astray as if we had 
dealt with the cubes. But I cannot imagine any quality, unless 
possibly music and memory, to vary so rapidly towards the large 
end of the series as the hitler division would show. To sum up: 
subdivision in equal parts is of no me practically, and is there¬ 
fore out of the question; the law of error will do very accu¬ 
rately for many large groups of cases; the law of error modi¬ 
fied by being brought into relation to bulk will rarely, if ever, 
be right for other qualities. It therefore seems to me reasonable 
to adopt the law of error series, as the lust compromise, and to 
accept it as “the common statistical scale.” If, for example, 
I estimate a soldier’s energy at + t u (S.S.), I state what every¬ 
body who cared to inquire into the subject would coast rue m 
exactly the same sense as I used the phrase, and he would also 
be inclined to believe, until better informed, that the difference 
between such a man’s energy and that of a man of + o° (S.S.j 
was twice as great as between him and a man of + i° (S.S.). 

Lastly, how can we best find individuals who represent the 
o®, =b i \ &c,, of any and every quality, that they may be studied 
and their abilities illustrated and described, so as to serve as per¬ 
manent standards of reference ? These would gradually give us 
means of finding tins equivalent of the S.S. graduation in the 
natural scale—as we might learn to say, + 4 (8.8.) of energy 
+ 3°*5 in the natural scale. Those who have to deal with 
bodies of men, whether as examiners, instructors, masters, over¬ 
seers, or officers, could best tell. How about the ordinary sub¬ 
jects of competitive examination? Is there any optical observation 
made under (sensibly) identical circumstances and with (sensibly) 
identical instruments, of which the probable error of each ob¬ 
server is known? If one could only get two or three hundred 
nautical observers together, and make them take sextant 
angle* of the same objects, and learn the probable errors 
of each, we should have data to give us once for all the 
values of the S.S. a& regard* ability to observe, in terms of 
absolute values. Can no drawing-master give accurate de¬ 
scription* of the delicacy of touch of hi* pupils, correspond¬ 
ing to the graduations of the S.S. scale? How about mechanical 
manipulation among operatives ? How about music and memory ? 
Each separate quality requires and deserves a monograph, which, 
once thoroughly well done, would become a most valuable stan¬ 
dard of comparison and check upon the S.S. scale, which it must 
be remembered is securely based on no ground except that of 
statistical constancy, but which, when It prwes to be a Scale of 
J* acceptable* 


I will not go on writing now, being rather desirous of raising 
discussion and learning more, than of saying all my say. 

42, Rutland Gate, S.W. Francis Galton 

Simultaneous Meteorological Observations 

With reference to the scheme of international simultaneous 
observations proposed by the War Department of the United 
Stales and adopted by the Meteorological Congress at Vienna in 
September last, a provisional arrangement was entered into at 
Vienna, between General Myer and myself, at his desire, by 
which the Scottish Meteorological Society was to assist the 
American Government in carrying out the proposed scheme by 
an exchange ol meteorological observations between the two 
bodies. At a meeting of the Council of this Society on 
February 9, a letter was read from General Myer, dated January 
27, 1874, formally requesting the co-operation of this Society in 
carrying out the international scheme, which letter being iden¬ 
tical with the one on the same subject published in Nature 
(vob ix. p. 300). it is unnecessary to subjoin. 

A considerable number of observers have been already ob¬ 
tained in connection with the scheme, and copies of the Ameri¬ 
can Monthly Weather Retntw and Daily Meteototoejeal Recard 
have, along with the special schedules for the observations, been 
sent to them, ay an acknowledgment on the part of the Ameri¬ 
can Government for their assistance in the work. The Council 
are ready to receive the assistance of others of their own ob¬ 
servers, and of any other observers who may be willing to co¬ 
operate in this cosmopolitan scheme, from which cosmopolitan 
benefits may be confidently looked for. 

Alexander Buchan 

Scottish Meteorological Society, Edinburgh, March 2 


The Limits of the Gulf-stream 

Much discussion has recently taken place respecting the limits 
of the Gulf-stream, and the Admiralty Chart of the North At¬ 
lantic, published last year, is supposed to embody all that is 
known of its boundaries. My observations, however, which have 
extended over a scries of years, differ so widely from it that I am 
induced to send you an abstract chart of them. 

In December I872 I found the stream wedged in to a distance 
of fifteen miles off Cape Halt eras, and following the coast-line at 
that distance to Roanoke Sound. On arriving in Norfolk I 
found that the reports of several ships corroborated my observa¬ 
tions. 

The remarkable bend east of George’s Shoals is confirmed by 
H.M.S. Gaunet t and also by the Nantucket fishermen and pilots. 

Maury, in his “ Physical Geography of the Sea,” makes the 
stream, in summer, wash the southern shores of Newfoundland, 
but in no month of the year have I found it so far north as the 
red line in the accompanying chart. I am of opinion that if it 
once passed over the bank every codfish would be destroyed. 
The highest temperature recorded by me in September on this 
line is 56®. 

At the points of sudden change I have seen the ripples at the 
distance of a mile previous to entering them. Those which are 
recorded may be relied on to a mile, as I have discarded those 
made from dead reckoning. In every cose the deep blue colour 
of the sea, the presence of sun-fish, Portuguese mcn-of-war, and 
numerous debris, confirmed the observations made with the ther¬ 
mometer, and I may add, what is of more importance to seamen, 
the strong easterly set. 

The southern boundary of the stream is taken from the observe* 
tions of five yeax*s. As summer advances it becomes more difficult, 
when east of Bermuda, to detect the line of demarcation, for the 
rays of the sun heat the water almost to Gulf-stream temperature 
right down to the limit of the trade-wind. From the data which 
I have beenable to collect, as well as from personal observation, the 
limits of icebeig* in the Admiralty Chart appear to be equally 
erroneous* To me it appears impossible that berg* could drift 
square across the heated waters of the Gulf-stream to lot. 39° N. 
almost in the teeth of the prevailing summer wind*, and a strong 
north-easterly set of two mile* per hour. The Admiralty Chart 
gives the current a higher velocity. 

The most southern iceberg ever seen by a Cunard steamer 
(and there cannot be a higher authority) was in lat 43® 10' N,, 
long. 49 0 40' W., and die most eastern, which has come under my 
observation, by the Grace Gibson, on June it, 1868, which ship 
passed four between lei 43° i$'N. and 43* *o' N. and long. 41*30' 



AV. to 42* 10'W. It certainly must appear singular to geographers 
that the limits of the best-known stream in the world should be 
«o Undefined; but the temperature of the sea at the places 
marked in the chart cannot suddenly change 12 0 from any other 
cause than the irruption of the Gulf*stream or the ordinary 
waters of the ocean. Had it occurred in a single season only, 
the correctness of the observations might have been impugned ; 
but extending, as they do, over several years, their accuracy can¬ 
not be challenged. 

It is the opinion of many that the Gulf*stream is extending its 
boundaries northward, and ameliorating the climate of the British 
islands. Such an assumption is not an impossibility, although 
there are no changes of volume or velocity at its outlet into the 
Atlantic, There are, however, grounds for believing that the 
Labrador current does not run with its former force, as icebergs 
ane seldom seen south of the parallel of 43 0 30' north latitude. 
Observation can alone confirm this theory, but whether correct 
or not it in nowise affects the accuracy of my data, 

Wm. W. Kiddle 

U.S. White Star Mail Steamship Oceanic , Feb, 2 

[We have received a chart from Mr, Kiddle; but it is too 
large for insertion in Nature.] 

A Lecture Experiment 

Mr. Tait’s letter in Nature of February 26 calls to mind an 
effective lecture illustration I have used in my classes to Ulus* 
trate a fog or cloud produced by cooling air containing moisture. 
Instead of using an air*pump as described in “ Heat, a mode 
of Motion ,** take a flask of one or two litres capacity, rinse il 
out with distilled water, and attach to the neck a cork and glass 
tube of about twenty or thirty centimetres in length. Place the 
glass tube in the mouth and exhaust, when a dense cloud will be 
formed; then on blowing into the flask the cloud disappears. 
The cloud may be produced and dissolved as often as wished, 
and if a beam from the oxy-hydrogen light be sent through the 
flask, the experiment becomes very effective. 

Midland Institute, Birmingham C. J. Woodward 


The '*Treasury of Botany” 

IT might be Inferred from your notice of the new edition of the 
“Treasury of Botany ** (Nature, vol. ix. p. 300) that the stereo¬ 
typed pages of tlie original text of that work—of which you are 
pleased to speak in terms of commendation—had been reprinted 
without alteration. Will you allow me space to state that this 
it by no means the case (as indeed is stated in the preface), but 
that a large number of corrections have been made, as may be 
detected by a keen eye in consequence of the slight difference 
which is observable in the type where the alteration has extended 
over two or three lines or more. Hence it is not to the Supple¬ 
ment alone that the reader must look for such of the “additions 
to botanical knowledge made during the last eight years ** as it 
has been found practicable to include in the revised edition. 

Tiros. Moore 


[We are glad of the opportunity afforded by the foregoing 
letter of repeating our opinion, already expressed, that in the 
department of botanical nomenclature and classification, the new 
edition of the “Treasury of Botany 5 * is an altogether admirable 
and indispensable work. It is in this department only, or almost 
exclusively, that the corrections alluded to by Mr, Moore—and 
to which we perhaps ought to have called special attention—have 
been made, at least os far as we have been able to detect. We 


regret that we cannot withdraw from our statement that the 
same care has not been taken with the histological and physio¬ 
logical section. We might quote a number of instances in sup¬ 
port of this assertion—a very ungracious task in speaking ofa work 
so excellent in other respects—but will only refer to a single one. 
Notwithstanding that a very good and useful epitome of the more 
important properties of “Cellulose ” is given in the Supplement, 
the statement is allowed to stand in the article in the body of the 
work, that “ its composition, according to the latest analysis, is 
10 ” a formula which does not, and never did, even 
under the old notation, represent anything near its composition. 

—A W, J 


The Moons of Uranus 

In your “Not*” this week, it is stated that since Mr. Lossefl's 
observations at Malta, no one has seen the four moons of Uranus, 


until the re-discovery of the two small ones lately with theneW 
Washington telescope. 

In 1869-70, the planet was observed with the Melboume re- 
flector; the observations were specially directed to the disc, but 
at the same time the positions of the four satellites were noted 
on successive nights and thus identified. 

I speak from memory, but have no doubt that the observations 
are to be found in the Melbourne records. The statement 44 have 
actually been measured by Prof. Newcomb,* 5 probably refers to 
position, angle, and distance. 

March 1 I* S« 


MEN OF SCIENCE , THEIR NATURE AND 
THEIR NURTURE* 

HP HE lecturer spoke of the qualities by which the 
J- English men of science of the present day were 
characterised ; he showed the possibility of defining and 
measuring the amount of any of those qualities, and con¬ 
cluded by summarising the opinions of the scientific men 
on the merits and demerits of their own education, 
and gave bis interpretation of what, according to their 
own showing, they would have preferred. His data were 
obtained from a large collection of autobiographical notes, 
most obligingly communicated to him, in response to his 
requests, from the larger part of the leading members of 
the scientific world. He had addressed 180, who, being 
Fellows of the Royal Society, had, in addition, gainea 
medals or filled posts of recognised scientific position ; 
115 answers had already been received, of which 80 or 90 
were full and minute replies to his long and varied series 
of questions. He dealt with only a small part of his 
deductions from this valuable material, referring to a 
forthcoming work for the rest. 

Regarding the chief qualities in the order of their pre¬ 
valence among the scientific men, they were—{1) Energy 
both of body and mind ; (2) Good health ; (3) Great in¬ 
dependence of character ; (4) Tenacity of purpose ; ($) 
Practical business habits ; and (6) What was usually tne 
salt of the whole, strong innate tastes for science gene¬ 
rally or some branch of it. He illustrated his remarks by 
reading many anonymous extracts from the returns, and 
explained in what way a notable deficiency in any of the 
above-mentioned qualities would tend to disqualify a man 
from succeeding in science. 

As to the measurement of qualities, it was argued that 
the law of constancy in vital statistics might be taken for 
granted, being evidenced by the experience of insurance 
offices against fire, death, shipwreck, and other contingen¬ 
cies, always with the proviso that the facts are gathered 
with discretion, on well-known general principles. Hence 
we may say with assurance, that although two common 
nuts may differ, yet the contents of different packets, each 
containing 1,000 nuts, will be scarcely distinguishable, for 
the same number of nuts of different sizes will be found in 
each. Let the contents of the several packets be each 
arranged in a long row, in order of size, beginning with 
the biggest nut ana ending with the smallest, and place the 
rows rank behind rank; then by the law of statistical 
constancy the nuts in the same files will in eB cases be 
closely alike (except the outside ones, where more irregu¬ 
larity prevails), Agaftn, if we incorporate two rows into 
one of double length, still preserving the arrangement as 
to regular gradation in size, the centre nuts or the two 
original senes will still be found at or near the centre of 
the compound series, the nuts in quarter positions wfft 
still be in quarter positions, and so on. Hence; whatever 
be the length of the scries the relative position iq it of 
the nut wifi be a strict criterion of its Si* this is of 
course equally true of all groups ofqualitie* 0* characters 
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whatever, in which the law of statistical constancy pre- 
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tails* the eerie*, in each case, being arranged accord¬ 
ing to gradation* of the quality in question. Each 
individual is measured against his neighbour, and it 
i* quite unnecessary to have recourse to any ex¬ 
ternal standard. As regards a scale of equal parts, 
the lecturer made use of a converse application of the 
law of “ frequency of error/* which he illustrated by 
many experiments, and which showed that in a row (say 
as before) of nuts, if we took those which occupied the 
three quarterly divisions (ist quarter, centre, 3rd quarter) 
as the three elementary graduations of size, a range of 
successive graduations would be obtained by the follow¬ 
ing series, in which the places of the nuts are supposed 
to be reckoned f{om the end of the row where the large 
nuts are situated, and to be given in per-thousandths of 
the entire length of the row. It might be called the 
* Common Statistical Scale w (S. S.). The place of + 4 0 
would be at 4 thousandths from large end ; + 3°, at ar 
thousandths ; ■+ 2 0 at 89 ; + 1, at 250 ; o° at 500 ; - i° 
at 750 ; - 3° at 911 ; - 3° at 979 ; and - 4 0 at 996, or 4 
thousandths from the small end of the row. Thus if we 
say that the sue of a nut is + 2 0 S. S., we absolutely de¬ 
fine it Anybody can procure such a nut independently 
by getting a quart of nuts and arranging them. 
Also wc know that the difference between a nut of 
+ 4 0 S. S. and + i° S.S. is 3 n , and therefore three 
times as great as between one of + 2* S. S. and the 
latter. It cannot be affirmed that this is a precise 
scale of equal parts for all qualities, but it is found to 
hold surprisingly well in a great variety of vital statistics ; 
perhaps, too, the mere thickness of tissues may be a chief 
element in the physical basis of life. This scale appears, 
at all events, more likely to be nearly approximative 
to one of equal parts, for qualities generally, than any 
other that can be specified, and it certainly affords defi¬ 
nite standards subject to the law of statistical constancy. 
The habit should therefore be encouraged in biographies, 
of giving copious illustrations which tend to rank a man 
among his contemporaries, in respect to every quality 
that is discussed, in order to give data for appraising 
those qualities in terms of the Statistical Scale, tty the 
general use of a system of measurement like the above, 
social and political science would be greatly raised 
in precision. 

Regarding education, the lecturer disavowed speaking 
of what might be suitable for boys generally, but he sum¬ 
marised the replies of the scientific men with reference 
to their own special experience, and notwithstanding the 
diversity of branches of science, he found unanimity in 
their replies. They commonly expressed a hatred of 
grammar and classics, the old-fashioned system of educa¬ 
tion being utterly distasteful to them. The following seems 
the programme they themselves would have most liked 
x. Mathematics, rigorously taught up to their capacity, 
and copiously illustrated and applied, so as to throw as 
much interest into its pursuit as possible. a. Logic. 3. 
Some branch of science (observation, theory, and experi¬ 
ment), some boys taking one branch and some another, 
to insure variety of interests under the same ro of. 4. 
Accurate drawing of objects connected with that branch 
of science. 5. Mechanical handiwork All these to be 
rigorously taught. The following not to be taught 
rigorously; reading good books (not trashy ones) in lite¬ 
rature, history, and art. A moderate knowledge of the 
more usefullanguages taught in the easiest way, probably 
by going abroad in vacations. It is abundantly evident 
that the leading men of science have not been made by 
much or regular teaching. They craved for variety. 
Those who had it, praised it; and those who had it not, con- 
stated in regretting it There were none who had the old- 
fashioned fcigh-and-dry education who were satisfied with 
ta i%tse who came from the greater schools usually did 
there, and mm abused the system heartily. 


INFLUENCE OF GEOLOGICAL CHANGES ON 
THE EARTHS ROTATION 

A T the annual meeting of the Geological Society of 
Glasgow, on Feb. 12, the president, Sir WiHiam 
Thomson, F.R.S., gave an address on the above subject, 
of which the following is an abstract:— 

He first briefly considered the rotation of rigid bodies 
in general, defining a principal axis of rotation as one for 
which the centrifugal forces balance while the body re¬ 
lates around it. He then took the case of the earth ; and, 
having pointed out the position of its present axis, showed 
that if from any cause it were made to revolve round any 
other, that would be an “ instantaneous axis,” changing 
every instant, and travelling through the solid, from west 
to east, in a period of 296 days round the principal axis 
It would shift continually in the figure, owing to the vary¬ 
ing centrifugal force of two opposite portions of the body. 
This would produce, by centrifugal force, a tide of peculiar 
distribution over the ocean, having 296 days for period. 
An inclination of the axis of instantaneous rotation to 
principal axis of i", or 100 ft. at the earths surface, 
would produce rise and fall of water in 4$° latitude, where 
the effect is greatest, amounting to '17 of afoot above and 
below mean level. 

He noticed, in passing, the application of these 
dynamical principles to the attraction which the sun and 
moon exercise on the protuberant parts of the earth, 
tending to bring the plane of the earth's equator into coin¬ 
cidence with the ecliptic. This causes an incessant 
change, to a certain limited extentj in the position of the 
axis of rotation, thereby occasioning what is known as 
the 4< precession of the equinoxes.” Having illustrated 
these remarks by some interesting experiments, Sir William 
Thomson proceeded to consider more particularly the cir¬ 
cumstances according to which the axis of the earth 
might become changed through geological influences, and 
the consequences of any such change. The possibility of 
such a change had been adduced to account for the great 
differences in climate which can be shown to have ob¬ 
tained at different periods in the same portion of the 
earth’s surface. In the British Isles, for example, and in 
many other countries, there is clear evidence that at a 
comparatively recent period a very cold climate*—much 
colder than at present-prevailed; while in the same 
places the remains of plants and animals belonging to 
several preceding eras indicate a high temperature and a 
comparatively tropical climate. The question arose, can 
changes in the earth's axis account for these changes of 
climate? In the present condition of the earth, any 
change in the axis of rotation could not be permanent, 
because the instantaneous axis would travel round the 
principal axis of the solid in a period of 296 days, as 
already stated. Maxwell had pointed out that this 
shifting of the instantaneous axis in the solid would con¬ 
stitute in its period a periodic variation everywhere of 
4< latitude,” ranging above and below the mean value, to 
an extent equal to the angular deviation of the instan¬ 
taneous axis of rotation from the principal axis ; and, by 
comparing observations of the altitude of the Pole-star 
during three years at Greenwich, had concluded that 
there may possibly be as much as of such deviation, 
but not more. 

In very early jgedlogic ages, if we suppose the earth to 
have been plastic, the yielding of the surface might have 
made the new axis a principal axis. But certain It is that 
the earth at present is so rigid that no such change 
is possible. The precession of the equinoxes shows that 
the earth at present moves as a rigid body] and during 
the whole period of geologic history, or Whue it has been 
inhabited by plants and animals, it has been practically 
rigid. Changes of climate, then, have not been produced 
by changes of the axis of the earth* The learned pro¬ 
fessor then inquired what influence* freat tutaKciwsf or 



great elevations in different parts of the earth mght have 
w£Ke axis of rotation. No doubt the removal of a large 
qbmttv of ^olicl ma r ter from one part of the globe to 
another would semsibly alter the principal axis, as well as 
the axis of rotation, which so nearly coincides with it; 
but it could be shown that it would produce in the latter 
only about t-3ooth part of the change produced in the 
former. We know too little of the changes in the interior 
of the earth accompanying such changes on its surface to 
be able to state results with certainty, But he estimated 
that an elevation, for example, of 600 feet on a tract of 
the earth’s surface 1,000 miles square and 10 miles in 
thickness would only alter the position of the principal 
ax's bv one-third of a second, or 34 feet. He called atten¬ 
tion to the effect of tidal friction and subterranean vis- 
c^rv in reducing anv such deviation, and pointed out 
that it must be exceedingly slow ; using for evidence the 
observational ly proved slowness of the diminution of the 
earth's rotational velocity, and of the inclination of its 
equator to the ecliptic. It therefore seemed probable that 
geological changes had not produced any perceptible 
change in the principal axis or in the axis of rotation 
within the period of geological history. 


OBSERVATIONS OF MAXIMUM AND MINT 
MUM SEA-TEMPERATURES BV CONTINU¬ 
OUS IMMERSION 

VITHEN the Scotch Meteorological Society wasinsti- 
* v tuted, now nearly twenty years ago, observations 
on sea-temperature were set on foot at the suggestion of 
the late Prof. Fleming, and have since been continued. 
These observations were made by the immersion of ther¬ 
mometers with small cisterns attached, and were taken at 
the surface and at a depth of 6 feet. Besides these, spe¬ 
cial observations were made for me on the temperature of 
the flood and ebb tide at depths extending to 50 feet 
in the Pentland Frith,* and hourly observations con¬ 
tinued at intervals during four years ending in 1863 by 
Capt. Thomas, R.N., at depths extending to So feet.f Such 
occasional observations seemed to me to be insufficient to 
show properly the changes in temperature to which the 
sea is subject, and in August 1872 I suggested to my 
friend, Prof. Wyville Thomson, the propriety of ascer¬ 
taining, on his exploring voyage, maximum and minimum 
temperatures by means of thermometers constantly im¬ 
mersed in the sea. For this purpose a thin malle¬ 
able iron plate of an oval shape, as shown in Fig. 1, 
is fixed to the outside skin of the ship so as to form a 
small cell into which the sea-water finds ready ingress 
through numerous perforations. This cell, which need 
not project more than two inches, so as not to cause any 
appreciable obstruction to the speed of the vessel, should 
extend so far under the smooth water level as to pre¬ 
vent its lower end from rising above the trough of the 
sea, or an upright pipe might be placed within the vessel. 
In sailing ships there might be a cell on each side so as 
to secure constant immersion while the ship a is on a 
wind.” In this cell a frame carrying a maximum and 
minimum thermometer slides in checks so as to be capa¬ 
ble of being raised above water to the level of the cabin 
or the deck, where there should be a porthole to admit of 
the instruments being read and the indices being re¬ 
adjusted. 

An arrangement similar in principle* to that described 
was made in the Challenger exploring vessel before she 
left on her voyage. 

In this way, during the whole of an over-sea voyage, 
regular observations of maxima and minima may be ob¬ 
tained as often as may be desired* This arrangement is 

* JW. Jour " Nw, ?ej. 1857, 'V 

f Jour. Scot, Met. *ok p, 


peculiarly suitable to floating lights, and lisa 
Meteorological Society have beenm correspondence with 
the Mersey Board in order to establish observations at 
the North-West Lightship. 

The Marquis of Tweeddale in 1873 proposed that the 
Scotch Meteorological Society should enter upon the 
investigation of the migrations of fishes, and particularly 
those of the herring, in connection with sca^temperatures 
and weather generaHy.and his Lordship informed me that 
in his opinion it was likely that the herrings followed belts 
of water of a higher temperature than that of the se* 
generally. 

In carrying out his Lordship’s suggestion the Society 
has been favoured through the courtesy of the Fishery 
Board with returns of the daily catch of herrings and of 
the weather from the different fishing districts of Scotland 
for the last two years ; and already two elaborate reports 
on the subject have been drawn up by Mr. Buchan, 
the Secretary, and published, which give good ground 
to hope that some positive results of considerable im- 
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portancc will be obtained. With reference to this in¬ 
vestigation, I suggested, for piers and harbours, the adop¬ 
tion of a cast-iron pipe for containing the thermometer 
as shown in Fig. 2, and application was accordingly 
made to the Trustees of Peterhead harbour, where 
observations by continuous immersion have been made 
by Mr. William Boyd, F.R.S.E., since May 1873. It is 
to be regretted that these observations have in the mean¬ 
time been stopped, owing to a ship having come in 
contact with the pipe. 

In addition to observations near the surface at floating 
lights, it would be extremely desirable to have thermo¬ 
meters immersed at greater depths, and for this purpose 
a copper vessel weighted below should be use<£ as 
represented in Fig. 3, with perforations in the upper 
part and a cistern about 4 ia deep in the lower part, 
rhe Scotch Meteorological Society, at its me$iag bn 
February 9 last, authorised an application to the different 
lighthouse authorities for sanctioning these deep-water 
observations as well as those of the surface ipgri of the air* 

, tm*w 








OZONE* 

: y . i. 

^TOWARDS the end of the last centuiy, Van Marum, while 
^ experimenting with his powerful electrical machine, ob¬ 
served that oxygen gas through which electrical sparks had been 
pSlscri acquired a peculiar odour and the property of attacking 
mercury. This subject attracted no further attention for up* 
maids of half a century after the publication t of Van Marum’s 
ofomatfons. 

The discovery of ozone was announced by Schonbcin in a 
memoir which he presented in 1840 to the Academy of Munich. 
In this important communication he states that in the electro* 
lysis of water, an odorous substance accompanies the oxygen 
evolved at the positive pole, that this substance may be preserved 
for a long time in well*closed vessels, and that its production is 
influenced by the*nature of the metal which serves as the pole, 
by the chemical properties of the electrolytic^ fluid, and by the 
temperature of that fluid, as well as of the electrode. The same 
body he found to be produced by holding a strip of platinum or 
gold near the knob of the prime conductor of an electrical 
machine in good order. With great sagacity he recognised the 
Identity of the peculiar odour which accompanies a flash of 
lightning with that of the new substance. In this memoir 
Schbnbein supposes the odorous body, for which, in a note at 
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flit aid, he proposes the name of orone, to be a new electro* ' 
negative element belonging to the same class as chlorine and [ 
bromine; but in a paper published a little later he^ hints that 1 
ozone may be one of the constituents of nitrogen. ' 

Bchdnbem soon afterwards discovered that ozone is formed when 
phosphorus oxidises slowly in moist air or oxygen. 

In the following year, he returned to the ccmaideration of the 
subject, and partly from his own Observations, partly from 
experiments communicated to him by Be la Rive and Marignac, 
he abandoned his former view of the nature of ozone, and con¬ 
cluded that it is an oxide of hydrogen different from the peroxide 
of hydrogen of Thdnard. 

Many of the properties of ozone described by Schbnbein were 
seem a&arwaidf verified by Marignac, who found, as Schbnbein 
had already stated, that it is only in the presence Of moisture that 
air ot oxygen when passed over phosphorus produces ozone, 
and that no ozone nan be formed from ait, even if moist, which 
has been deprived of Us oxygen. He also confirmed the obser¬ 
vations of Schbnbein that the peculiar properties of ozone dis¬ 
appear when it it heated to a temperature between 3bo° C. and 
*»d that it is not absorbed by water or sulphuric add. 

JU Add**** delivered btwye the Rove! Society of Rdiifturgh on 
vSyv, by Dr, Andrew*, LlJD., F.R.S., Honorary Follow of 
; STleSSditytf idtebuifh* 


In a subsequent investigation (1845) which Marignac con* 
ducted with De la Rive, the important fact was established that 
ozone is formed by the passage of electrical sparks through pure 
and dry oxygen gas. Frdmy and Becqucrel also showed that 
pure oxygen contained in a tube inverted over a solution of iodide 
of potassium is entirely absorbed by that liquid, if electrical 
sparks are passed for a sufficiently long time through the gas. 

The last hypothesis of Schbnbein, according to which ozone 
is an oxide of hydrogen, was manifestly inconsistent with the 
production of that body by the passage of electrical sparks 
through pure and dry oxygen. On the other hand, it received 
support from inquiries which appeared about 

this time, and pMtiWNtly from an elaborate investigation which 
was conducted by Btameit in the laboratory of the University of 
Heidelberg, and published in Poggmdorff's Anttaltn for 1853. 
Bauraert maintained that water is always formed when dry ozone, 
prepared by electrolysis, is destroyed or decomposed by heat, 
an a further endeavoured to establish its composition by deter¬ 
mining the increase of weight of a solution of iodide of potassium 
when it is decomposed by ozone. He inferred, as the result of 
his researches, that two distinct bodies had bttn confounded 
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under the name of ozone; (1) allotropic oxygen, formed by the 
passage of the electrical spark through oxygen; and (2) a 
teroxide of hydrogen, produced in the electrolysis of water. The 
experiments and conclusions of Baumert attracted a great deal 
of attention at the time they were published, and received very 
general assent. 

Having repeated, soon after it was announced, the experiment 
of Baumert, in which ozone prepared by electrolysis was de¬ 
stroyed by heat, and having failed to obtain the slightest trace of 
water in numerous trials. I deemed it important to undertake a 
careful investigation of the subject, the results of which were com* 
municated in 1853 to the Royal Society of London. By em¬ 
ploying an acidulated solution of iodide of potassium, 1 found 
that its increase of weight, when decomposed by ozone^ exactly 
agreed with the weight of the ozone calculated as allotropic 
oxygen from the iodine set free. The numbers deduced from 
five careful experiments were 0*1170 grammes for the increase in 
weight of the solution, and 0*1178 grammes for the calculated 
weight of the oxygen. As regards the supposed formation of 
water in the destruction of ozone by heat, it may be sufficient to 
mention the results of two experiments performed with great 
care, in one of which 6*8 litres of ^acM^tic oxygen containing 





milligrammes of ozone, and In the other 9*6 litres 
the same gas containing 3S milligramme* of ozone, 
were exposed to the action of heat, so as to destroy 
all ozone reactions, when not a trace of water was ob¬ 
tained : the increase in weight of the desiccating apparatus 
being in the first case only one-third, and in the second one-half, 
of a milligramme. If Baumert’s experiments had been correct, 
24 railligranunos of water should nave been formed in these 
experiments. The general conclusions at which I arrived were : 
<f that no gaseous compound, having the composition of a per- 
oxide of hydrogen, is formed during the electrolysis of water, 
and that ozone prom whatever source derived is one and the same 
body, having identical properties and the same constitution , ami is 
not a compound body , but oxygen in an altered or allotropic condi¬ 
tion^ (“Phil. Transactions ” for 1856, p. 13*) 

The next step in the investigation of this singular body was 
the discovery tiiat oxygen gas in changing into ozone diminishes 
In volume, or becomes condensed, recovering its original volume 
when the ozone is changed back into oxygen by the action of 
heat or otherwise. This relation between ordinary oxygen and 
ozone was first announced in i860 by Prof, Tait and myself in a 
communication to the Royal Society of London. Oxygen gas in 
a dry and pure state was introduced into a tube sealed at one 
end and terminating at the other in a fine tube bent as shown 
in Fig. x, and containing a short column of sulphuric acid. Two 
platinum wires were hermetically sealed into the sides of the 
wide tube, the distance oi the ends within the tube being about 


remaining two-thirds would beietlree and consequently expand 
to their normal bulk, or two volumes'-** 

- + - + 4 * ~ - 

OOO + H|»*» Hg a O 4- O 0 .” 

Soret, experimenting in 1866 upon the mixture of oxygen and 
ozone obtained by electrolysis, made the important discovery, 
that if this mixture is brought into contact with oil of turpentine, 
or oil of cinnamon, a diminution of volume takes place, aqua! in 
amount to twice the augmentation of volume which the same 
mixture would sustain if the ozone were converted by heat into 
ordinary oxygen. In other words the volume of ozone, measured 
by its absorption by the essential oil, is twice as great as the dif¬ 
ference between the volume of the same ozone and oxygen. 
Hence Soret concluded that the density of ozone is one and a naif 
times that of oxygen gas. 

The latest Investigations on this subject are due to Meissner 
and Brodie. The former has fully confirmed my early experi¬ 
ments, according to which the increase in weight of an add solu¬ 
tion of iodide of potassium, when electrolytic ozone is passed 
through it, corresponds exactly to the weight of oxygen absorbed, 
as calculated from the liberated iodine. Meissner has also found, 
as I had long before stated, that when a neutral solution of iodide 
of potassium is employed, the results are variable and untrust¬ 
worthy. 

Brodie has examined the action of ozone on a variety of liquids, 
and has confirmed the results of Prof. Tait and myself that no 
diminution of volume occurs when ozone is removed from a mix- 


20 millimetres. 

When an electrical discharge without visible sparks was passed 
between the extremities of the platinum wires, the sulphuric acid 
rose in the adjacent leg of the U-tube, and from the change of 
level the amount of the condensation, or diminution of volume, 
which the oxygen had undergone was easily calculated. The 
apparatus was then hermetically sealed and the reservoir heated 
to 270° C., so as to destroy the ozone. After allowing the reser¬ 
voir to cool, the sealed end of the U tube was opened, when the 
original volume of the gas was found to be restored. Strong 
electrical sparks were found to give scarcely one-fourth of the 
contraction which occurred with the silent discharge, and if 
sparks were passed through the gas when fully contracted by the 
silent discharge, the contraction was reduced to that which the 
spatk would have produced in the original gas. In the same 
paper It was shown that no further diminution of volume occurred 
when the contracted gas was agitated with a solution of iodide 
of potassium so as to absorb the ozone. A similar result was 
obtained on agitating the contracted gas with iodine. The ozone 
reactions in aU these cases disappeared, but without any change 
in the volume of the gas. With mercury and silver, not only was 
there no contraction, but expansion actually occurred, which was 
explained on the assumption that the oxide at first formed exer¬ 
cised a catalytic action on part of the ozone and restored it 
to the state of ordinary oxygen. Similar results were obtained 
with electrolytic ozone. Three years later fhese experiments on 
the condensation of oxygen in changing into ozone, and on the 
action of ozone upon a solution of iodide of potassium were re¬ 
peated and confirmed by Von Babo and by Von Babo and Claus. 

We did not attempt to give any absolute explanation of these 
singular facts; but discussed them under different aspects. We 
showed that on the allotropic view of the constitution of ozone 
its density must be enormously great; unless it was assumed that 
** when ozone comes into contact with such substances as iodine, 
or a solution of iodide of potassium, one portion of it, retaining 
the gaseous form, is changed back into common oxygen, while 
the remainder enters into combination, and that these are so re¬ 
lated to one another that the expansion due to the former is 
exactly equal to the contraction arising from the latter. 5 ’ On 
this assumption, which however we did not consider probable, 
we remarked that “ our experiments may be reconciled with the 
allotropic view, and an ordinary density, but still one greater 
than that of oxygen. ” A similar explanation of our experiments 
but connected With a peculiar view of the molecular constitution 
of oxygen was proposed in 1861 by Dr«* Odling. “ If we con¬ 
sider, he remarks, “ozone to be a compound of oxygen with 
oxygen and the contraction to be consequent upon their combi¬ 
nation, then if one portion of this combined or concentrated 
oxygen were absorbed by the reagent, the other portion would 
be set free, and by its liberation might expand to the volume of 
the whole * thus, if we suppose three volumes of oxygen to be 
condensed by their mutual combination into two volumes* then 
on absorbing one*thfcti of this combined oxygen by mercury, the 


ture of ozone and oxygen by a solution of iodide of potassium. 
With other liquids he has obtained volumetric results which he 
considers to be definite and which differ from any previously 
observed. I am inclined to think that they are rather complex 
cases, involving the voiumetrical changes already known in vari¬ 
able proportions. His experimental results, moreover, when 
examined in detail, do not appear to be sufficiently concordant 
to justify the sharp conclusions he has deduced from them. 

Brodie has obtained for ozone prepared by the electrical dis¬ 
charge the same density {one and a half times that of oxygen) 
which Soret had previously obtained for ozone prepared by elec¬ 
trolysis. He considers a suggestion of Prof. Tait and myself, 
that oxygen may possibly be decomposed by the electrical dis¬ 
charge, not to be supported by the facts he has observed. 

I will now give a brief statement of the methods of preparing 
ozone and of its leading properties. 

Ozone may be obtained by the action of the electrical spark, 
or the glow or silent discharge on pure oxygen. With the 
silent discharge, as has been before stated, at least four times as 
Urge an amount of ozone is obtained as with the spark. As re¬ 
gards the actual amount of oxygen which, under the most favour¬ 
able conditions can be converted into ozone, the highest recorded 
result was obtained in an experiment by Prof. Tait and myself, 
in which a contraction of one-twelfth of the original volume of 
the oxygen, or 8*3 per cent, occurred; but we were unable in 
other trials to produce again so great a diminution of volume. 
The greatest contraction attained in the experiments of Von 
Babo and Claus amounted to 5 74, and in those of Brodie to 
6’52 per cent The doubt which existed as to the accuracy of 
our solitary experiment I have lately been able to remove, and 
by a slight modification in the form of the apparatus I have 
succeeded in obtaining greater contractions than any hitherto re* 
corded. In one of the first trials the diminution of volume 
amounted to more than xo per cent, and there can be little 
doubt that with care even greater contractions than this may be 
attained. 


As the method referred to enables the contraction of o xy gen 
in changing into ozone to be exhibited at a class experiment, I 
will describe it in some detail The excellent induction tube of 
Siemens, in which the electrical discharge from an induction coil 
acts upon air or oxygen, as it flows between two tliia tubes of 
glass, whose surfaces *fe at a distance ef a few millimetres from 
one another, has hitherto been employed to obtain a continuous 
stream of ozone in a more or lees concentrated state. But this 


apparatus can easily be modified so as to show the contend* 
tion which takes place when oxygen is converted mto teote 
Fig. 2 exhibits the modifieatfon I have given ter this purpose 
to the ordinary form of .Siemens? tube. At c it terminate* ttt a 
capillary tube, the end of which is hermetically sea le d, alter a 
stream of pure and dry oxygon get has been punted through ties 
apparatus for a sufficient time to displace the air. In greet 
hxpafoents the 

wards opened under sulphuric itettT fw olate i«rpoereteW*B^ 
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'•hi fbotMi sufficient to immerse it quickly coder the odd, con* 
tained In the beaker («), as shown in Fig. 3, where the induction* 
tube is seen immersed to within ta millimetres of its upper sur- 
lace in water contained in an insulated cylindrical vessel (A A'). 
The inner cavity of the induction-tube is also filled with water to 
f about the same level By means of wires covered with caout¬ 
chouc, except at the lower ends (//), the discharge from an 
Induction-roll, capable of giving 10 millimetre sparks In air, can 
be passed through the apparatus. The water in A A' is main¬ 
tained as steadily as possible at the temperature of the 
Apartment, and any slight changes in the course of the 
experiment are noted by means of a delicate thermometer {/). 
The variations of the barometer are also carefully observed. In 
very exact experiments the surfaces of the induction-tube should 
be covered with tinfoil and the cylindrical vessel filled with ice. 
Before commencing the observation, it will be found convenient, 
if the temperature has not already effected the adjustment, to expel 
a little oxygen from the induction-tube, so that the level of the 
acid may stand somewhere about V. On passing the electrical 
discharge, the acid will at first be depressed a few millimetres, 
from the repulsive action of the particles of the electrified gas, 
but will afterwards steadily rise f and for some time with such 
rapidity that the ascent of the acid column can be easily followed 
by the eye. When the current is interrupted, a sudden rise of 
the add column will occur equal to the depression which took 
place on first making connection with the induction coil after 
which the new level of the acid may be read. 

Another method of obtaining ozone is by the electrolysis of 
water and of certain acid and saline solutions. The most conve¬ 
nient liquid for this purpose is a mixture of one part of sulphuric 
acid with six or eight parts of water, and the lower the tempera¬ 
ture at which the electrolyte is maintained during the process the 
greater is the amount of ozone. The simplest and most effi- 
cacious arrangement for obtaining ozone by this method is one I 
have used for many years and exhibited in my lectures. It consists 
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of a bell-jar (Fig. 4, a), or glass cylindrical vessel, open below, and 
contracted to a neck above, which U suspended in a round cell 
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whole is placed in a glass jar {c d) of somewhat larger dimensions 
than the cell; * bundle of pktinum wire* (/) suspended below 
the bell-jar serve* as the positive pole, and a broad ribbon of 
platinum (« ri’) placed between the outer glass jar and the porous 
«eil aa thenwnve pole of a voltaic arrangement of three or four 
couples. A delivery tube hermetically united to the neck of the 
bell-jar convey* the mixture of oxygen and ozone disengaged at 
the poeitlve pole to a eulphuric aod drying tube (</). From the 
rUccating tube the gee passes through the connecting tube (<) 
and thence to other (tabes, for the purpose of illustrating the pro. 
parties of ozone. Thu*, in the figure, it is represented as 
traversing x tuba of hard glass (//') covered with fine wire gauae, 
sad terminating near the surface of mercury contained m the 
fink .(jtt, So long as the gas is heated strongly as it pease* 
through the tubes (//'),by the spirit iam»(<g/'),nrtaie^ighte«t 
ihange i* produced upon the mercury t but when the lamps are 
ammed, and the tube allowed to cool, the mercury is rapidly 
mask'd’ X cnifrt, perhaps, to mention that all the junctions 
arnuttda with dry and tightly fitting corks, can being taken that 
Dm endaof the connecting tube* project a little beyond the 
, rrtf With these precautions the lou of osonet from its action 
In flltOGol^or ksjgnificant. 

Ofahe out' also be obtained by the slow oxidation of phos¬ 
phorus, and of certain ethers end essential oila in pretence of 
^snniMfc&re* *. >* . 


* NOTES 

OnS of the lost and one of the best acts of the late Govern r 
ment was to grant a pension of 150/. a year on the Civil Lint t< 
Profi Sharpey. t)r. Sharpey has done as much as any living 
teacher for the advancement of physiological knowledge, while 
his personal worth has secured for him universal respect and 
esteem. 

At the lost monthly meeting of the Russian Imperial 
Geographical Society M. Venioukaff, the secretary, before 
proceeding with the business of the evening, said the Society 
owed a duty which must first be fulfilled, and that was to render 
homage to the memory of Dr. Livingstone, the importance of 
whose discoveries and the perseverance of whose labours hod 
placed him in the rank of the most remarkable travellers of all 
times and of all nations. His biography belonged to the annals 
of geographical science. M. Venioukoff then read a memoir of 
Livingstone, which concluded os follows :— 11 Let England, 
which may be proud of having given birth to Livingstone, and of 
having supported him in his labours, learn that among us the 
merit of her great men can be appreciated.” The whole 
assembly, which was very large, then rose in order to pay a last 
tribute of respect to the memory of Dr. Livingstone. 

The University of St. Andrew’s has conferred upon Mr, 
J. Gwyn Jeffreys, F.R.S., the honorary degree of LL.D, 

We would draw special attention to the programme, which 
has just been issued, of a new course of twelve lectures on 
Zoology, to be delivered during the ensuing spring, in the Zoo¬ 
logical Gardens, Regent’s Park ; the Council of the Society 
having determined to appropriate the interest of a small bequest 
which they hold for scientific purposes—the Davis Fund—to the 
subject Mr. P, L. Sclater, F.R.S., the Secretary to the Society, 
will deliver the Introductory Address on April 14 ; and he will 
follow it by four lectures On the Geographical Distribution of 
Mammals . After these Mr. A. H. Garrod, the Prosector to the 
Society, will give five lectures On the Getieral Classification of 
the Vertcbrata ; and Dr. Carpenter, F.R.S., will conclude the 
course by giving two On the Aquarium and its Inhabitants . The 
lectures will be delivered on the Tuesdays and Fridays in April 
and May, at 5 o’clock in the afternoon; they will be free to 
Fellows of the Society and their friends, and to other visitors to 
the Gardens. The subjects will be treated in a manner which 
will nuke them of general interest, and it is to be hoped that 
ladies will avail themselves of the opportunity thus afforded, of 
obtaining information on this too much neglected branch of the 
great science of Biology* 

Mx. Philip Barnes, who died on Feb. 24 , at the age of 82, 
was one of the oldest Fellows of the Linnean Society. He was a 
native of Norwich, and a cousin of the Sowerbys. Thirty-four 
years ago he founded the Royal Botanic Gardens in the Regent’s 
Park, and was the oldest Fellow and father of the Society. A 
portrait of Mr. Barnes was in the last International Exhibition, 
and a bust in that of the year before. He was father of Robert 
Barnes, M.D., and of the late Philip Edward Barnes, the 
former known la the scientific world by his professional dis¬ 
coveries and writings, and the latter the author of a work on the 
Belgian Constitution* 

The death, from heart-disease, of Prof. J* F. Holton is an* 
nounced as having taken place in Everett, Massachusetts, U.S., 
on the 35th of January. Prof. Holton was weU known as a 
botanist, having devoted many years to the study of the science. 
He visited South America with special reference to prosecuting 
his researches in this direction, and studying the relation between 
the physical geography and the vegetation of the Andes. His 
somewhat extended sojourn in that country enabled him to col* 
lect materials for a work, whidh'was published afur his return 
by Harper and Brothers, and is frequently quoted by botanists. 
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liquides 'soumis aux seulea force* mol6culaires M (London: 
Triibner). M. Plateau has effected the realisation, on a targe 


Mr. William Dunvjlle has presented a valuable endow¬ 
ment in trust for ever to the Queen’* College, at Belfast. The 
endowment consists of two studentships, one for the encourage* 
ment of the mathematical and physical and the other for that of 
natural sciences. They are intended by the donor to enable dis¬ 
tinguished students who attained graduation to pursue their 
collegiate studies further. The studentships are tenable for two 
years, and are of the value of 45/, for the first, and 100/. for the 
second year. 

Wr hear from Cambridge, Massachusetts, that the chair of 
Zoology held by Professor Agassi/ during his lifetime is most 
probably to be discontinued, and that the teaching he was accus¬ 
tomed to give will, for some time at least, be carried on by Prof, 
McCrady and Prof, Shaler. Mr. Alexander Agassiz is to be 
Curator of the Museum, which post being very onerous, pre¬ 
vents Mm from accepting any professorial work. The new 
Zoological School at Penikese is also to be under his charge, 
and we hope that that promising institution will be kept up 
with vigour notwithstanding the great loss it has sustained in the 
death of its illustrious founder. 

Wr learn from the Lancet that a memorial to Agassiz is in 
contemplation. At Boston a meeting for the purpose was 
addressed by Profs. Rogers and Wendell Holmes, after which it 
was resolved to make the Museum of Zoology at Cambridge™ 
the work of Agassiz’s best years— a memorial monument. For 
this it was proposed to raise the sum of 300,000 dols. to com¬ 
plete its endowment. 65,000 dols. were subscribed before the 
proceedings closed, 

Thk first part of a new Russian work by M. Prijevalsky, en¬ 
titled “Mongolia and the country of the Tanguts,” may be 
expected before the end of the year. It will contain an account 
of the author's travels in Central Asia, together with a descrip¬ 
tion of the Zoological and Botanical results he has arrived at. 
In all, 64 species of mammalia, and 292 species of birds were 
obtained, including among the most remarkable of the former, 
the Wild Yak, the Orongo Antelope and Orispolii; of the latter 
Gyps n 'wicula and a new species of Fterorhimts. The bo¬ 
tanical collection includes, according to the botanist Maczimovitch, 
a great many new and rare specimens. In the mountains of 
Kansu about 500 different plants were obtained, including the 
seeds of the medicinal rhubarb. 

The Cambridge Syndicate appointed to organise courses of 
lectures or classes with the necessary examinations in a limited 
number of centres of population have received applications from 
several places to supply teachers during the ensuing winter. 
Among the subjects suggested for choice are Political Ecouomy, 
Mental and Moral Science, History, English Literature, Physio¬ 
logy, Physical Geography, Geology, Astronomy, Mechanics, 
various branches of Physical Science, and other subjects of a 
kindred character to these. The remuneration offered varies 
from 125/. to 300 /. for the term of three months, there being two 
such terms to be provided for between October and May. The 
pupils are chiefly from among young men and women of the 
middle and working classes. The Syndicate request any gentle¬ 
man willing to take part in such work to send his name and the 
statement of subjects he would be willing to give instruction in 
to Mr. Stuart, M.A., Trinity College, the secretary. 

The Council of the Senate of Cambridge University recom¬ 
mend that a Demonstrator of Experimental Physics be appointed 
at an annual stipend of 150/. The duties of such person shall 
consist of assisting the Professor in giving class instruction and 
making experiments. He is to be appointed by the Professor, 
with the consent of the Vice-Chancellor. A discussion of this 
report takes place to-day. 

M* J. Plateau has recently published, in two volume*, a 
wotk entitled <« Statiqae experimental et th*orique doi 


scale, of a part of the figures of equilibrium, indefinite in num¬ 
ber, which would affect liquid* If gravity did not act upon them ; 
he has thus furnished the experimental verification of a series of 
results obtained by geometers in respect to surfaces whose mean 
curvature is constant, such surfaces as those of figures of equili¬ 
brium, 5 " The work referred to contains an account of the* author** 
researches on the forms and phenomena presented by li quids In 
the condition named, as well as the consequences”whicn result 
therefrom. The following are two examples of these conse¬ 
quences 1, The froth which is formed on champagne and 
other liquids is evidently an assemblage of laminar, which enclose 
in their interstices small portions of gas. One might naturally 
expect that in this assemblage all would be ruled by chance, but 
it is nothing of the kind ; the small lamina: never unite but three 
and three, and make with each other, at the small liquid edge 
which unites them, equal angles of 120°. Moreover, the liquid 
edges throughout unite four and four, and thus form between them, 
at the point where they meet, equal angles, angles whose cosine is 
— L 2. The beautiful observations of Savarthave taught us that 
a vein of liquid pierced by a circular orifice is gradually converted, 
during the passage of the liquid composing it, into a series of iso¬ 
lated masses. The illustrious French phyaicisl, to account for this 
phenomenon, has tried to prove that the very act of flowing gives 
rise, in the orifice, to pulsation* which produce in the vein suc¬ 
cessive protuberances, and tills hypothesis has been adopted by 
most of the students who have inquired into the matter. M. 
Plateau shows that this ingenious notion is quite insufficient to 
account for the facts, that the conversion into isolated masses is a 
result of the molecular forces which arc in action at the surface 
of the vein, and that from this naturally result all the particulars 
established by Savart. 

Science seems likely to be treated royally in Sweden this 
year. For the expenses of the Congress of Archaeology and Pre¬ 
historic Anthropology, which will be held at Stockholm from 
Aug. 7th to 16th, the Government has asked from the Diet a 
grant of 20,000 fr. ; a magnificent palace has been set apart for 
the holding of the congress ; two grand fetes will be given by the 
king and by the city ; and visitors will be carried by the railway® 
at half-fares. The programme includes papers and discussions 
on the stone age, bronze age, and iron age, and on prehistoric 
archeology; and excursions will be made to places of archaeological 
interest and remains of prehistoric man in the neighbourhood. The 
“ Congtes d'archcologic slave * f will also be held at Kiew, from 
Aug. 14 to Sept. 3. Altogether, students of prehistoric man 
will have a good time of it in North Europe this summer. 

The appointments to the Bureau des longitudes at Pari® for 
1875 are—M. Puiseux as president, M. Faye as vice-president! 
and M. Yvon-Villarceau as treasurer and secretory. 

The French Academy is publishing a large 4to volume of 
300 page*, containing all the reports and maps relating to the next 
Transit of Venus. A copy has been presented to each member, 
and the book is to be had at M. Firmin Didot's, the publisher to 
the French Institute. 

Some carpenters are at present engaged in building inthejardio 
de Luxembourg at Paris a photographic studio, for the use of the 
photographers who are to be sent out with the Transit eipedL* 
tidn. The observations are soon to begin, and will be unde* tW 
direction of M. Fizeau, member of the French Institute; but 
that gentleman will not leave Paris to follow the operations. 

TBe young King of Siam having come of age on October 
10 last, great feasts were given to his subjects at Bangkok, 
the chief town of his dominion. Amongst othdr attractions wa* 
the ascent of a small mounted balloon, which hod been com,, 
Itnicted in Paris and hadnrtfvtd tytteMra days previously* j 
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■ liberal offers were made to procure an aeronaut, but were of no 
avail, nobody amongst the Siamese presuming to ascend. Con¬ 
sequently bis Majesty ordered a slave, selected from amongst 
the less heavy of his household, to be sent up in the ear. In 
order to eficourage the poor aeronaut, so frightened for his life, 
was promised to be rewarded with his enfranchisement. The 
ascent took place and elicited much enthusiasm from the by¬ 
standers; but, unhappily, nothing was heard from the poor 
fellow or of the craft. 

Til# Universal Exhibition to beheld in the Champs Llysees Pa¬ 
lace in 1875 is merely a private enterprise; the French Government 
having no intention to interfere except in giving its authorisation. 
No charge will be made on the national Exchequer, but it is 
rumoured and hoped that the Municipal Council of Paris will 
grant a considerable sum of money. 

Mk. G. J. Symons writes to yesterday’s Tima suggesting 
various methods, all good, and we think practicable, of distri¬ 
buting daily, or even at certain intervals during each day, the 
accurate time throughout London. This is an advantage pos¬ 
sessed for long by many provincial !owns ; though London in 
this, as in many other respects, is far more “ provincial ” than 
many a second-rate provincial town. We arc glad to see, how¬ 
ever, from Mr. W. Abbott’s letter in the same paper, that the 
want complained of by Mr. Symons will soon, to some extent, 
be remedied ; as one of the objects of the British Telegraph 
Manufactory (Limited), which has just taken over all the inven¬ 
tions of Sir Charles Wheatstone, is to establish a large electrical 
driving clock in % central position of the metropolis. 

Thk Commissioners of the Fair mount Park, Philadelphia, 
U.S., are making great efforts in the way of bringing together, 
In the form of a zoological garden, a complete collection of 
animals of North America, with a view of their exhibition at the 
approaching Centennial Exhibition, The Commissioners are 
also expecting considerable consignments from other parts of the 
world, as South Africa, South America, &c., and the whole 
enterprise bids fair to assume a very great magnitude. 

At a meeting of the California Academy of Sciences in No. 
vember last, photographs of strange but beautiful hieroglyphics, 
cut in wood, and found on Easter Island, were received from 
Mr. Thomas Croft, of Papeeti, Tahiti. From vague traditions 
among the natives, they were supposed to represent the written 
language of some prehistoric nation. The stone idols found on 
the island exhibit a refined form of art, and other relics found 
there go to prove that the present population has gradually de¬ 
generated from a previous one. In the letter accompany¬ 
ing the hieroglyphics, Mr, Croft stated from the best infor¬ 
mation he could obtain, that none except the priests and a chosen 
few could decipher these strange characters. A letter was read 
from this gentleman at the last meeting, in which he slated that 
he had found a native of the island who could read them, and 
who was going to teach Mr. Croft the language, so that he will 
shortly be able to translate them. Mr. Croft thinks that he has 
discovered the relics of a great Malayan empire* which extended 
its power over that part of the ocean at some former period of 
the island’s history. 

“ Thk Treasury of Languages, a Rudimentary Dictionary of 
Universal Philology ” (London s Hall and Co.), is an attempt at 
making cm exhaustive alphabetical list, with brief explanations, 
of all the known languages and dialects of the world. It con¬ 
tains, besides, explanations of terms used in the science of 
language. The volume contains 300 page** with an average of 
fifteen names on each page; this will convey some idea of the 
variety of tongues on the face of the earth, The author, who is 
nameless, bat who, we ore told, is a “ literary amateur,” more* 
nvor intimate* that he has received additional material sufficient 
to make s second volume. What a bewildering field is before the 
tof ot languages, to whom the present work Is Sateulated 


Wk have received a second and richly illustrated edition of 
Mr, Hartwig’s “ Polar World ” (Longmans). The record of 
Arctic discovery has been succinctly brought up to the present 
time, and the work is well calculated to convey to the general 
reader a vivid, and on the whole correct, idea of man and nature 
in the Arctic and Antarctic regions of the globe. 

Part I. of Vol. V. of the “Natural History Transactions of 
Northumberland and Durham ” (Williams and Norgate) has 
come to hand. It contains the usual Annual Address of the 
President, Mr, H. B, Brady, F.L.S., who recounts the excur¬ 
sions of 1872, and touches on one or two important questions of 
the clay, with clearness, vigour, and brightness. The following 
arc the titles of the papers in this part;—“Note on the recent 
occurrence in Northumberland and Durham* of the Camberwell 
Beauty Butterfly,” by T. J. Bold, who also contributes papers 
on ‘‘The Museum Collection of British Insects,” and “The 
Occurrence of Lepidoptera in Northumberland and Durham in 
1873 “ Note on Bones dredged from the bed of the river Weir 

in 1872/’ by Dr, D. Embleton; “Meteorological Report for 
1872,” by the Rev. R. F. Wheeler and the Rev. Dr. R. E. 
llooppell; “ First Instalment of a Catalogue of the more remark¬ 
able Trees of Northumberland and Durham,” by Mr. G. C. 
Atkinson, who has devised a “ hypsometer, ” a simple but useful 
instrument for ascertaining the height of trees; “Note on 
Cinerary Urns found at Humbledon Hill, near Sunderland.” 

Part III. of Vol. III. of “Proceedings and Transactions of 
the Novin Scotian Institute of Natural Science,” has been sent 
us. Besides a summary of the Proceedings of the Society, it 
contains twelve papers of varying value on scientific subjects, 
eight of these being by three of the members ; this Society, like 
many others at home apparently, having many names on its roll 
but few working members. Three papers are by the Rev. Dr. 
Honey man, F.G.S., Director of the Provincial Museum :—“ On 
the Geology of Nova Scotia and Cape Breton,” “On the 
Metamorphism of Rocks in Nova Scotia and Cape Breton,” 
and “ The History of a Boulder.” Of the other papers we. may 
mention two by Dr. J. B, Gilpin on “The Eagles of Nova 
Scotia,” and “The Stone Age of Nova Scotia;” “TheGreat 
American Desert,” by Mr. H. S. Poole ; and “ The Vegetation 
of the Bermudas,” by Mr. J. M. Jones, F.L.S. Appended is a 
brief note on the visit of the Challenger to Halifax. 

Thk “ Report of the Birmingham School Natural History 
Society for the year 1873,” w on the whole satisfactory. All 
the sections seem to be in good working order, their meetings 
fairly attended, and some profitable field-work U being done. The 
papers, abstracts of which are published in the report, are credit¬ 
able to the young gentlemen who wrote them, 

Wk have received a large sheet containing Statistical Tables 
relating to the Colony of Victoria, compiled from official records in 
the Registrar-General’s Office, Melbourne, by Mr, W. H, Archer, 
Registrar-General. The tables contain a vast amount of infor¬ 
mation,'well and compactly arranged, concerning the population, 
industry, education, &c., of the colony. The sheet contains 
also the usual meteorological statistics for the twelve months 
of the year, and extending over a period varying from six to 
fourteen years, 

Thk additions to the Gardens of the Zoological Society during 
the past week include a Common Rhea [Rhea Americana) from 
S. America, presented by Mr. A. Maxwell; a Black-tailed 
Godwit [Limosa mdanura\ British, presented by Mr. H. Stacy 
Marks; a Red-faced Deer (Cervus anops) and two Falcated Teal 
[Querquedula fulcata) from China, purchased; a Chinese Water 
Deer [Bydropote: inmnis), a Reeves’ Mantjac (Ctrtwfw retmf), 
and a Japanese Test! {QuerqvtMa fameta) from China; a OH* 
lared raewy ( DiMyl# tajufo) from & America* deputed. 






SCIENTIFIC SERIA LS 

American Journal of Sciences and Arts, January 1874,—This 
number commences ’with an account, by Mr. H, Giliman, of 
gome Indian mounds and skulls in Michigan. The numerous 
tibise unearthed showed the compression or flattening which cha¬ 
racterises platycnemic men; and the race, from Detroit River to 
St. Clair and Lake Huron, seems to have been marked with 
platycnemiem to an extreme hitherto unobserved in any other part 
of America, or perhaps any other country in the world, The 
writer thinks the type of bone will be found predominant in the 
entire region of the great lakes.—Mr. Hilgard follows with a 
note on silt analyses of Mississippi soils and sub-soils (the author 
having used his “churn elutriator “); and Mr. Longbridge dis¬ 
cusses the distribution of soil ingredients among the sediments 
obtained in silt analysis, and the influence of strength of acid and 
time of digestion in the extraction of soils.—Mr. Lesquereux 
communicates the remarkable discovery that traces of land vege¬ 
tation exist in the Lower Silurian of America; branches or small 
stems of a species referable to Si^UIaria having been found by 
the Rev. II. Herzer in clay beds of the Cincinnati group. The 
only records hitherto had of vegetable remains from the Silurian 
of North America are some fragments Of stems and rhizomes of 
Psilophyton observed by Dawson in the Gaspd group of Canada; 
the only link of connection of the Devonian flora with that of 
the Silurian period. Tn Europe, too, the first remains of land 
plants have been found in the Lower Devonian; and as yet 
only a single specimen of SigillaHa . The same writer, in 
another note, argues against the view, recently Advanced, that 
the lignite beds of the Rocky Mountains have been formed by 
the heaping up of drifted materials. We also find notes on the 
geology of Western Texas (Jenney), on the results of recent 
dredging expeditions on the coast of New England (Vcrrill), on 
fossil woods of British Columbia (Dawson), on a combination of 
silver chloride with mercuric iodide (Lea), &c.~-An appendix 
contains a paper (with two plates) by Prof. Marsh, treating of 
the structure and affinities of the Bronlotheridte. 

Poggcndcrf's Annahn der Physik und Chemic. No. II, 1873. 
—This numW contains the concluding part of M. Kundt’s 
paper on the vibrations of square air plates.—Dr. Schiingcl de¬ 
scribes some experiments made with reference to change in the 
pitch of sounds through a movement of translation of the sound¬ 
ing body. He arranged an apparatus in which a tuning fork, 
mounted, with its case, on a little waggon, was rapidly drawn 
along (by a cord passing round a drum) towards the observer, 
who stood beside another fork making a slightly greater number 
of vibrations than the moved one. In this way a different num¬ 
ber of beats was obtained ; less than that produced when both 
forks were at rest. The pressure of a key, giving rise to this 
motion (through electro-magnets, &c.), caused a telegraphic strip 
of paper to be at the same time impressed, showing a continuous 
line; and a second pendulum, closing a current at each swing, 
produced a series of points on the same strip. By this means 
could be measured the time in which a certain number of suc¬ 
cessive beats was heard, and the rate of motion of the travelling 
fork. The author points out how the method may be employed 
for determining the velocity of sound, and commends it to the 
attention of physicists for further development—M. Zollncr re¬ 
plies, at some length, to the considerations urged by M. Reye 
ainst his explanation of the sun-spots and protuberances ; and 
. Behrens communicates a note on porcelain and allied pro¬ 
ducts,—A mercury air-pump, of improved construction, is de¬ 
scribed by M. Mitschcrlich ; and a variation-barometer by M, 
Kohlrausch ; the latter instrument being formed with the vacuous 
metallic ring of a Bourdon aneroid,—M, Iierwig makes a calcu¬ 
lation of the number and weight of ether-molecules contained in 
electrical conductors.—Among the extracted matter, we note 
several important papers ; one by Dr. Heinrich Streintz (Vienna 
Acad,), on the changes in elasticity and length of a wire tra¬ 
versed by a galvanic current; one by M. Plateau (Belgian Acad,) 
on the measurement of physical sensations, and the law which 
connects the intensify of these with that of the exciting cause; 
and one by M. Helmholtz (Berlin Acad.) on galvanic polarisation 
in gasless liquids. 

Asb'onomischc Mich rich ten, No, 1,974.—In this number Prof. 
Spoerer writes a very interesting account of his sun-spot and 
prominence observations, from which he concludes that faculse 
occupy the same places where protuberances arise or where the 
points of the ‘ ‘ flaming chromosphere ” are situate; and further, 
that protuberances are in most cases connected with spots, and 



am very conspicuous before and at the commencement of a group 
of spots. In many cases, he says, it is possible to calculate when 
a spot will appear, from the observation of a flaming protube¬ 
rance, and that the spots are produced by the substances thrown 
up becoming cooled and producing a cloud of products of eon* 
densation.—Dr. Hugo Goricke contributes a number of observa¬ 
tions of position of the minor planets Asia, Flora, Thetis, and 
Hera. 

Astrommische Nachricktcn, No, 1,975. —l n titf* number Prof* 
Schmidt gives an account, in full, of his observations on Sun¬ 
spots, the number of groups being given for each day in 1873, 
the maximum number on any one day being 9, and the minimum 
1. There is no day on which the sun was See from spots. Prof* 
Schmidt says that clouds have prevented observations on 12 
days; we, in this country, should be content with missing 120 
days, Prof, Schmidt also gives the maxima and minima of a 
number of variable stars, and we regret that want of space 
prevents our reproducing his results, which are worthy of peru¬ 
sal by those interested in the matter. 

Der Naturforseher, Jan. 1874. In this number we may first 
note an account of some observations by M. Harm, at Hong 
Kong and in Ceylon, as to the decrease of temperature with the 
height. It appears that the yearly average of decrease is much 
the same in the tropics as in central Europe. During the 
regular monsoons, the decrease is much more gradual on the 
windward side of a mountain than on the lee. The quick de¬ 
crease in time of rain is due, in port, to increase in quantity of 
rain with the height, and greater cooling in consequence.—From 
experiments on alcoholic fermentation, by M. Brefeld, it is con¬ 
cluded that alcohol yeast always requires Tree oxygen for its 
growth ; it cannot grow on oxygen from a compound like sugar; 
further, that living, but non-growing, yeast-cells (free oxygen 
being excluded) may yet excite fermentation In sugar solution. 
As .showing the affinity of the yeast-cell for free oxygen, the 
author states that it may grow in CO* containing less than x ft Vn 
of its volume of Buch gas, and will fully absorb it.—We also find 
a note of some experiments on butyric fermentation, by M. 
Paschutin; and in the botanical department there are 
several interesting notes.—On the reaction of plant 
protoplasm to mechanical injuries, by M, Hanstein; the 
cause of periodical motions in leaves, by M. Batalin, 
stated to be, chiefly, unequal growth, preponderating at 
one side or the other, through varying conditions of light, tem¬ 
perature, and turgescence; on the morphological differentiation 
of the lower plants, by M. Pfingsheim, and others.—In a sugges¬ 
tive mineralogical paper, M. Hirschwald theorises on the co¬ 
hesion-relations in drops and in crystals.—Physics is represented 
by several extracted notes—on evaporation, on phenomena of 
polarisation produced through dispersion of light, on relations 
between capillary and electric phenomena, on intermittance of 
the electric current, &c., most of which have already been 
noticed elsewhere in our columns; and in physiology there is an 
account of a valuable investigation by M. Forster, as to the signi¬ 
ficance of ash-constituents in food. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Feb. 12.—“On the influence of Ethyl Al¬ 
cohol on the Bodily Temperature, the Pulse, and the Respirations 
of a healthy man. By K« A. Parkes, M.D., F.R.S., Professor 
of Hygiene, Army Medical School 

The author made a large number of experiments on a strong 
healthy soldier, T.R., aged twenty-five, height 5 ft &£m<, 
weight (naked) 67*46 kilogrammes, or 148 lbs. 

T he course of the experiments was as follows 1 —His breakfast 
was taken at 6.30, was'finished every day by 7 jl.m. ; he took for 
breakfast 8 ounces of bread, b ounce of batter, end 17 fluid 
ounces of tea with sugar, and with 3 ounces of milk. Imme¬ 
diately after breakfast he went to bed again, and did not get out 
of the recumbent position for any purpose until a o’clock* He 
then dined on 12 ounces of beefsteak, 4 ounces of bread* and 
8 ounces of water. 

After dinner he took exercise and smoked, had tea (same food 
as at breakfast) at 6, and a glass of water at 9 P.M»> when, he 
went to bed. . - He took daily precisely the lame diet and, 
quantity of water. ' - \ ■; 

Thermometers (tested for accuracy and exactly corresponding) 
were placed in the axflla and rectum at 6 o'cfock, and, except 




■tbteokt fast* they were removed only for the purpose of being 
read at first every 30* and then every 15 minutes, and were 
atones replaced, until a o'clock; after which time the tempera¬ 
tures were only taken every two hours. 

Alter several days' preliminary examination (during which 
time he took no alcohol) the experiments were commenced and 
carried on for six days without alcohol; then during five days 
undiluted brandy containing 50 per cent of absolute alcohol was 
given once daily, viz. at u a.m., four hours after breakfast. 

On the first day one fluid ounce of brandy (=* 4 ounce of 
alcohol) was given ; on the second day two ounces, on the third 
day four ounces, on the fourth day six ounces (- 3 ounces of 
alcohol), and on the fifth day also six ounces. 

The following were the conclusions arrived at 

1. The change in the temperature of the axilla and rectum 
produced by brandy was very slight. It was never increased, 
but was probably slightly lowered; but the result is not quite 
certain; and if any lowering occurred, it did not exceed o 0, 35 
Fahr,, and may not have been more than o 0, O7 Fahr. 

3. The pulse, which was lessened in number by long rest in 
a recumbent position, was increased in frequency by a single 
dose of brandy for three hours, but subsequently fell in number, j 
«o that the daily work done by the heart was the same on the 
water and the brandy days. What occurred was accelerated 
work for a certain time, and compensation for this by lessened 
work afterwards. That brandy increases the force as well as the 
number of the pulse, was shown by sphygmographic tracings in 
the papers already communicated to the Royal Society; and 
in order not to disturb the state of rest, no sphygmographic 
observations were taken in this case. 

3. The respirations appeared to be slightly lessened by 
brandy ; but the evidence is not very strong, 

Tire author made another series of experiments to determine 
the effect of alcohol after sixteen hours' fasting. 

The following conclusions may be drawn from the observations 
formerly recorded (“ Proceedings of the Royal Society," Nos. 
t 2 Q, 123, and 136), and from those now laid before the Royal 
Society s—■ 

1. When alcohol in dietetic doses ( = 2 fluid ounces, or 57 
cub. centims,, of absolute alcohol) was given to a healthy man 
fasting and at rest, a decided though slight lowering of bodily 
temperature (as judged of by the heat of the rectum) was 
caused. The amount of lowering was under half a degree of 
Fahrenheit j and sometimes even this amount was not percep¬ 
tible, being probably counteracted by the opposing influence of 
the heat-producing changes in the body, which cause slight varia¬ 
tions of temperature independent of food and movement. The 
greatest effect was produced about from one to two hours after 
the alcohol was taken, and the effect was evidently passing off in 
three hoars* 

a* When alcohol in dietetic doses was given to a healthy man 
at rest, and in whom the process of digestion was completed, and 
whose temperature, raised by the food, was again commencing to 
falL a lessening of temperature was also proved, but its amount 
was not so great; it could not have been more than o°'3S hahr., 
and may have been only 0 07 Fahr. 

3. When alcohol was given with food with cither usual or in¬ 
creased exercise, no effect on temperature was perceptible, even 
though the alcohol was given in large quantities, viz* from 
A too fluid ounces of absolute alcohol (114 to 227 cub. centims.) 
in twenty-four hours* It is to be presumed that the amount of 
heat generated from the food and movement concealed the effect 
Of the alcohol, which would require a more delicate method fox 
detection. 

4* In no case did alcohol raise the temperature. 

I The effect of alcohol on the pulse was uniform in the four 
men experimented upon. The contractions of the heart were 
more frequent during complete rest, from five to ten beats per 
minute for some time; and when exercise was taken the increase 
was greater* The mean pulse of the twentydour hour* was, 
not increased unless the amount of alcohol was large 


.however, not increased unless the amount of alcohol was large 
; «nd repeated. In other words, the heart's beatewere less fre- 
ouent SSmnatural when the effect of the alcohol had passed off 
The pulse became both fuller and softer to the touch; and this 
mmm ti the tadial artery was shown also by tba- : nrhygmo* 
fee smaller vessels were tekxed war shown by 
. therednw# of the surface and by the evident ease with which the 
travma ed due capfllaiite, as shown by the sphygmographic 


they were indeed lessened, and were deeper in some of the ex¬ 
periments ; but the effect was not very marked. 

Feb. 26,—“The Winds of Northern India, in relation to 
the Temperature and Vapour-constituent of the Atmosphere,*** 
by Henry F. Blanford. F.G.S,, Meteorological Reporter to the 
Government of Bengal. 

Geological Society, Feb* ao.—-His Grace the Duke of 
Argyll, K.T, F.R.S., president, in the chair. In handing the 
Wollaston Gold Medal to the foreign secretary, Mr. W. 
W. Smyth, for transmission to Prof. Heer, of Zurich, the pre¬ 
sident referred to the fact that last year the council had awarded 
the balance of the proceeds of the Murchison Geological Fund 
to Prof. Heer, and remarked that it gave him much pleasure that 
the Wollaston Medal, the highest honour which the Society had 
it in its power to confer, should be so worthily bestowed. He 
alluded briefly to the labours of Prof. Heer in the difficult 
departments of Fossil Botany and Entomology, and to the admi¬ 
rable works in which he had given to the world the results of his 
indefatigable researches. 

Mr. W. W. Smyth, in reply, said M My Lord President, it is 
with a great pleasure that I undertake the transmission to Prof. 
Heer of this new testimony of the importance attached by this 
Society to his long-continued labours. I have received from our 
valued foreign member a letter stating that my announcement of 
the award had found him extended on the bed of sickness, and 
begging me to assure the Society that, but for this misfortune, 
nothing would have given him greater pleasure than to have been 
present at this meeting, and to have thanked the Society person¬ 
ally for the high honour which has now been awarded to him.'* 
The President then presented the balance of the proceeds of 
the Wollaston Donation Fund to the foreign secretary for trans¬ 
mission to Dr. H. Nyst, of Brussels, remarking that this dis¬ 
tinction had been well earned by Dr. Nyst by hia admirable 
researches upon the Molluscan and other fossil remains of his 
native country.—Mr. W. W. Smyth briefly thanked the presi¬ 
dent on behalf of Dr. Nyst. 

The president next presented the Murchison Medal to Dr. J. J. 
Bigsby, F.R.S., and remarked in so doing that there was a 
peculiar fitness in this award, which would have met the ap. 

E roval of the distinguished geologist in accordance with whose 
1st wishes this medal was given. It was awarded to Dr. Bigsby 
in recognition of his long and valuable labours in that depart¬ 
ment of geology and palaeontology with which the name of 
Murchison is more particularly connected.—Dr. Bigsby replied, 
thanking the Society for the honour conferred upon him, and 
the president for the terms in which he had spoken of his 
labours. 

The president then handed half the balance of the proceeds 
of the Murchison Geological Fund to R. Etheridge, F.R.S., 
for transmission to Ralph Tate, F.G.S., expressing a hope that 
it would be regarded by him as a testimony of the value set by 
the Society upon his paleontological researches, especially on 
the Fauna of the Lias, and that it would enable him to enlarge 
the sphere of his investigations.—Mr, Etheridge, in reply, read 
the following letter of acknowledgment from Mr. Tate:— 

<f My Lord President and Gentlemen, To say that I am unworthy 
of the honour that you have awarded me by the bestowal of the 
1 Balance of the Proceeds of the Murchison Fund,* would be to 
call into question your judgment, and would render nugatory its 
value to me. The encouragement that such an award conveys 
is ample recompense for labour bestowed in paleontological re¬ 
search, and is a real incentive to more diligent work. It is in 
this spirit that I accept the award, and tender my warmest thanks 
to you for the distinction it confers. It is now twelve years 
since I was led to select for special study the geological history 
of the Lias, which appeared to me not to have received that 
attention at home that it had upon the Continent, and which it 
claimed by offering the earliest phase of Mesozoic life, and pre¬ 
senting a number of physical problems that seemed upon the 
threshold of the inquiry to reward even the casual observer with 
a rich harvest 1 nave published from time to time fragments 
relating to the stratigraphy and palaeontology of this period, but 
I hope soon, in conjunction with my friend Mr. T* F* Blake, 
F.G.S*, to submit, in a work entitled * The Yorkshire Lias,'a 
comprehensive review of the chief characteristics of the period* 
embracing the remarkable variation of mineral conditions, and 
the particular distribution of organic life, as indicative of 
peculiarities of depth of ocean, the direction and proximity of land* 
&c, Despite all these efforts, the ambitfon to acquire the position 
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am to the completion of * Prtdrmms or Thesaurus Liassicus, the 
materials for which have been accumulated during several years; 
but from the great labour demanded to bring into harmony the 
nomenclature of the fossils, without which me compilation can 
have no real value, some time must elapse before the results can 
be submitted to you.—Faithfully yours, Ralph Tate.” 

The President then presented to Mr; Alfred Bell the other half 
of the balance of the proceeds of the Murchison Geological Fund, 
and stated that this was awarded to him in recognition of his 
valuable researches upon the fossils of the newer Tertiary beds 
of this country, and to assist him in the completion of KU work 
upon the Crag deposits of the eastern counties. Mr. Bell, in 
reply, said that he was most grateful for this token of the 
Society's appreciation of the value of his labours, and stated that 
up to the present time he had been enabled to distinguish about 
3,ado fossil species from the newer Tertiaries of Britain, and that 
ne hoped yet to add very largely to their number. 

The President then proceeded to read his Anniversary Address, 
in which he stated that the pressure of his official duties during 
the period of his presidency had prevented his keeping himself 
thoroughly acquainted with the recent progress of geological 
research, and he therefore proposed in nis present address to 
advert rather to those questions in geology wMch seemed to him 
still to require an answer. He referred to the relations between 
geology and cosmogony, to the effects and causes of volcanic 
and earthquake action, and finally to the great questions which 
axe atUl unsettled as to the origin of life and the sequence oi 
organic beings on the face of the earth. The address was pre¬ 
faced by some obituary notices of Fellows and Foreign Members 
and Correspondents deceased during the past year, including 
Mr. T. Wickham Flower, Mr. J. Garth Marshall, Prof, Agassi/,, 
and M. de Vemeuil. 

The Ballot for the Council and Officers was taken, and the 
following were duly elected for the ensuing year :—President— 
John Evans, F.R.S. Vice-Presidents—Robert Etheridge, 
F.R.S. ; R. A. C. Godwin-Austen, F.R.S. ; Sir Charles Lyell, 
Bart., F.R.S. ; Joseph Prestwich, F.R.S. Secretaries- David 
Forbes, F.R.S. j Rev. T. Wiltshire, M.A. Foreign Secretary 

’Warington W. Smyth, F. R.S. Treasurer—f. Gwyn Jeffreys, 
F.R.S. Council—The Duke of Argyll, K.l\, F.R.S. ; H. 
Bauermatt} Prof. G. Busk, F.R.S. ; J. F. Campbell; Frederic 
Drew j SirP. de M. G. Egerton, Bart., F.R.S.; R. Etheridge, 
F.R.8.5 John Evans, F.R.S. ; David Forbes, F.R.S. ; Capt 
Douglas Galton, F.R.S. ; R. A. C. God win-Austen, F.R.S. j 
J, Gwyn Jeffreys, F.R.S.; Sir Charles LycU, Bart., F.R.S. ; 
C. T. A* Meyer; J.Carrick Moore, F.R.S. ; Joseph Prestwich, 
F.R.S. ; Prof. A. C. Ramsay, F.R.S. ; Samuel Sharp, F.S.A. j 
Warington W. Smyth, F.R.S.; Prof. J. Tennant, F.C.S. ; 
W. Whitaker, B,A. j Rev. T. Wiltshire, F.L.S.j Henry 
Woodward, F.R.S. 

Anthropological Institute, Feb. 24.—Sir Duncan Gibb, 
Bart, M.D., in the chair.-Mr. Biddle Lloyd, C.E., F.G.S., 
read a paper on the Beothucs, a tribe of Red Indiana, supposed 
to be extinct, which formerly inhabited Newfoundland. The 
author, after reviewing the various accounts related of the 
aborigines of the island from the time of Sebastian Cabot down¬ 
wards, gave the results of the information he picked up from 
various sources during an exploratory cruise he made last 
gammer round the coast of Newfoundland, respecting the strange 
tribe of Indians which inhabited the island up to a period which 
terminated about forty years ago, when, by reason of the cruelties 
practised on them by the English fishermen, and the warfare 
carried on against them by the Mic-mac .Indians, they were re¬ 
duced in number, and finally the few of them that were left, it is 
supposed, crossed over the straits of Bellcisle, or at all events 
disappeared. Several singular circumstances in connection with 
the Beothucs, as they styled themselves, were noticed : namely, 
the curious shape of their birch-bark canoes, the fact that the 
dog was not domesticated by them, and their manner of hunting 
the Caribou by means of long lines of fencing put up to keep the 
herds of deer along certain tracks,—Mr. Lloyd also read notes 
on Indian remains found on the coast of Labrador. The Indian 
remains found on the coast of Labrador consisted of rudely-con¬ 
structed buildings, of stone slabs, which were discovered an the 
seashore at the western entrance of the straits of BellcUk. 
They were described to the author as Indian graves, but there 
was no evidence to show that such was the use to which they 
had been applied. On the contrary, it seemed probable they were 
stone wwi 4 »'htiR by some Indian families for n summer resi¬ 
dence. wasted 


du Diable, which is a cave situated about 20 mites east of the 
locality where the so-called Indian graves were found, a few 
arrow-heads of quartzite and hyaline quartz on a sandy :* 4 baman w 
which stretched Inland from the head of the cave. From c in 
cumstances connected with the cave, the author concluded that 
the locality had been chosen by some unknown tribe of Indiana 
for the manufacture of their arrow-heads during an occupancy of 
some considerable time on the spot—A paper was read by Dr. 
Sinclair Holden on a peculiar Neolithic implement from 
Antrim. 

Royal Horticultural Society, Feb. 10,— Annual General 
Meeting.—Viscount Bury, president, in the chair.— The Report 
of the Council having been taken as read, it was moved by Mr, 
Haughton as an amendment to the motion For Us adoption, and 
seconded by the Rev. C. P. Peach, that the meeting be adjourned 
to enable the opinion of the Court of Chancery to be taken as to 
the legal position of the Society. (The commissioners of the 
Annum International Exhibitions dispute the validity of the elec¬ 
tion of the Council chosen last year.) The amendment being 
put to the vote was lost by a majority of six, the numbers (in¬ 
cluding ladies' proxies) being, for, 225; against, 231. The 
report was then put and carried. The following vacancies 
were filled for the ensuing year President—Viscount Biuv, 
K.C.M.G. Treasurer—Mr. Bonatny Dohree. Secretary—Mr, 
W. A, Lindsay. Members of Council (extraordinary vacancies) 
—Lieut.-Gen. Hon. Sir A. II. Gordon, K.C.B. ; Mr. Joseph 
Robert Tritton ; Mr. Burnley Hume ; Mr. Henry Webb. 

General Meeting, Feb. 18.—Henry Little in the chair,—The 
Rev. M. J. Berkeley commented on a plant shown by Mr. Bull, 
under the name of Rap atm paudanoides. It is a species of Saxo- 
fridencia . He also gave some account of Dr. Cunningham’s 
microscopic examinations of air in Calcutta, 

Scientific Committee,—A. Smee, F.R.S., in the chair.— A 
large number of subjects were brought before the Committee, 
Among the more important were—Mr. Grote : The Tea-bug of 
Assam, supposed by Prof. Westwood, from the figures, to belong 
to the Cimicideous family, Capsidrc, and nearly allied to a species 
which injures chrysanthemum-buds. Mr. A. Miiller thought it 
much more likely to be some aphis, though it might be imma¬ 
ture.—A communication was sent through Dr. Hooker on a new 
disease of the coffee plantations in India (Tcllicherry). The 
leaves turn yellow, and the back is found to be covered with a 
rust-coloured dust. Further information was requested.—Prof. 
Thisselton Dyer exhibited specimens of the Balaniform gabsy 
gall of the oak with specimens of the Cynips which had been 
bred from them. These had been identified by the Rev. T. A. 
Marshall as C, rad ids t Fab. He also rea/1 a note from Mr. Fcnn, 
of Woodstock, as to the practical impossibility of making keeping 
wine from out-door ripened grapes without the addition of sugar 
—a point of interest in connection with the supposed deteriora¬ 
tion of the English climate; also a note on the condition of an 
armour-plated ship which was being rapidly destroyed by dry-rot, 
and a photograph of the tree of the orange or Pearmain apple, 
with a drawing of the branch which had produced the russet 
sport exhibited to the Committee last November. 

Entomological Society, Feb. 16.—Sir Sidney Smith 
Saunders, C.M.G., president, in the chair, — Mr. Weir exhi¬ 
bited a sample of wheat from Australia infested with a weevil, - 
Mtophilus oryziV ; the cargo was so much damaged that about 
two tons were utterly useless. The weevil was accompanied by 
luttnophlatHs ferruginous*, Some wheat from Japan was also infested 
with SitophUus granaria and Rhizopertfta fusiLa .— Mr. Higgins 
exhibited a number of Ceioniidtc from the Philippine Islands, 
which had been described by Dr* Mohnike,—Mr. F. Smith read 
extracts from a letter from Mr. I. T. Moggridge of Mentone, on 
a small beetle, Coluocera atim, Kraatz, found ui the granaries of 
Aphanoqashr {Ada) siructor ; and stating that Ptoty&rthms ww 
a&o very common in the nests. He was much struck by the : 
frequent occurrence of the nests of trap-door spiders in the veiy - 
soil ofc the ants’ nests; the spiders’ tubes oftentunning quite dote 
to, and in the midst of, the galleries of the ants. A* ants fond a 
large portion of the food of trap-door spidery this helped.hjlm to 
understand how jt was that the spiders got a living without 
leaving their nests.—Some conversation. took place on the 
ravages of the Colorado potato beetle lDwytf&pm d*umHnmp$y 
, in North America;- a writer in the 
: encouragement of small birds as the best secarity a»inst 
!pest ; -but it was much doubted w wnalf binjs wosM" 
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C ; ‘Vp*re.to meddle with the insect, as it was stated that when 
crushed it caused blisterson the skin, and that if a wound was 
touched severe inflammation and painful ulcers followed. 

Institution of Civil Engineers, Feb, io.~Mr. T. E. Karri- 
SOU, president, in the chair.—The paper read was on the con¬ 
struction of Harbour and Marine Works with artificial blocks 
Of large size, by Mr. Bindon Blood Stoney, M. A. The author 
described a new method of submarine construction, with blocks 
Of masonry or concrete far exceeding in bulk anything hitherto 
attempted. The blocks were built in the open air on a quay or 
wharf, and after from two to three months 1 consolidation, they were 
lifted by a powerful pair of shear legs, erected on an iron barge 
Or pontoon. When afloat, the blocks were conveyed to their 
destination in the foundations of a quay wall, breakwater, or 
similar structure, where each block occupied several feet in 
length of the permanent work, and reached from the bottom ton 
little above low-water level. The superstructure Was afterwards 
built on the top of the blocks in the usual manner by tidal work. 
By this method the expenses of cofferdams, pumping, staging 
and similar temporary works were avoided, and economy and 
rapidity of execution were gained, as well as massiveness of 
construction, so essential for ’works exposed to the violence of the 
sea, 

Edinburgh 

Royal Society, Monday, March 2.—Sir Robert Christison, 
honorary vice-president, in the chair.—The following communi¬ 
cations were read -“On the Parallel Roads of Glen Roy, with 
a Notice of finding Fossil Diaiormime in the Deposits/’ by the 
Rev. Thomas Brown.—“ On the Perception of Musical Sounds/’ 
by Hr. M‘Kendrick.—"On the Establishment of the Elemen¬ 
tary Principles ot Quaternions on an Analytical Basis/’ by Mr. 
G. Plarr. Communicated by Prof. Tail,—" Prelim,inary Note 
on Spectra under exceedingly small Pressures,” .by Prof. Tait 
and Mr* J. Dewar.—"Laboratory Notes/’ by Prof, Tait (i) On 
Atmospheric Electricity ; (2) On the Thermoelectric Position of 
Sodium. 

DUBLIN 

Royal Irish Academy, Feb. 9.—Rev. J. II. Jellett, presi¬ 
dent, in the chair.— W. II. Baiiy, F.L.S,, read u preliminary 
report on the*plant-fossils of the Kihorkan district. In this pre¬ 
liminary report Mr* Baiiy stated that the most frequent plant met 
With is J\il<rof)teru hibcrmai, first noticed by the late Prof. E. 
Forbes, under the provisional name of Cyclopleris, afterwards 
referred to Adiantitcs by A. Brogniarl, and now placed by 
Schimper in his genus JE’aUoopteris, differing as it does from the 
former genus in the arrangement of its leaflets and from the 
Utter in Us mode of fructification. Some of the fronds met with 
Were nearly five feet long and three wide. Two new species w ere 
described as Sphcnoptcris hoohri and S. kumphresuinum, both 
Of Which were comparatively rare. —A fine example of the stem 
pf Sagcnaria baiiyatta of Schimper was met with, the total 
length of which was 20 ft. 410., and at iu lowest portion it was 
6 in. in diameter ; it branched at about 13ft. from the base j and 
Baa upper portion of these branches corresponds with tydosiigma 
mitmia of liaughton. Cone dike bodies, somewhat resembling 
Xepidostrobu# 01 the coal were met with. They are composed of 
elongated scales, terminating in long lin«ar processes showing 
l^rge and very distinct sporutes,—-These presumably belong to 
; the Sogenaria bat have never yet been iound attached.—i he 
report was referred to Council for publication.—Mr. G. Kin ah an, 
oTthe Geological Suivey, believed the report was a most vain* 

* able one, add that the researtl m of Mr, Baiiy had proved tliat 
many ol Mr, CarrutherYspecies were but portions of the same 
pUmb -Brof. M’Nab read a report cm some researches into the 
physiology of plants. These experiments were first a series- to 
determixie the amount of water transpired by leaves, and secondly 
the ascent ol water in the stem. The plants selected ior both 
tote of experiments were the teryterel, the commou priyet, 
«xgl the common elm. It would be Impossible to cbndense the 
large series of experiments made by the author. One series, to 
idwmiwie the amount of water transpired by leaves* made on 
Atgust 7, *873, showed that, with very nearly t m 
" raraaoduuder the same conditions, the cherry- 
r . $r&J per cent of the weight of 
fe the elm, 6561. Very mi-*- ^ 
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were made on the same species of plants mentioned above. In 
the privet the rate was 6 in. per hour; in the elm the ram was 
150 in. per hour. But in both plants the leaves and stem soon 
became placid, and the experiments were not completely saris* 
factory. In the cherry-laurel the rate in one experiment was 
24 in. per hour; in a second, 13*210. per hour ; ana in a third, 
i»*6 in. per hour. The author also recorded a large series of 
experiments: 1. As to the rapidity of the ascent of fluid in steer# 
when in (<?) sun, {t>) diffused daylight, and (r) darkness. 3* 
Rapidity of ascent in branches cut off in the dark, 3. Rapidity 
of ascent in branches with the cortical tissue removed. 4. 
Rapidity of ascent in stems deprived of their leaves. 5. Rapidity 
of absorption of lithium when applied at apex of the branch | 
and 6. Rapidity of ascent when fluid was taken up under pres¬ 
sure of mercury, intended to represent the root pressure at the 
plant.—This report was also reierred to Council for publication* 

Vienna 

Geological Institute, December 3, 1873.—One of the 
most obscure questions in the geology of the Austrian empire 
has been the geological position of the Vienna and Carpathian 
sandstones which farm a broad continuous zone on the northern 
flank of the Austrian Alps, and by far a broader one still on the 
northern and eastern flank of the Carpathians in Moravia, 
Sile&ia, Hungary, Galizia and Transylvania. Only in Silesia, by 
the investigations of the late Hoheneggcr, and in Northern Hun¬ 
gary, by those of M. C. Paul, a more satisfactory knowledge 
has been obtained on this subject. They agree that in both 
regions the Carpathian sandstones may be divided into several 
easily distinguishable groups which belong partly to the older ter¬ 
tiary, and partly lo the cretaceous formations. Two very valu¬ 
able memoirs on this subject were read; the first from M. K. 
Herbich, on the Carpathians in Eastern Transylvania, between 
the Gyimes and the Tombs Pass. The lo western ember of the 
Carpathian sandstones is formed here by white or yellowish 
sandstones, which, higher up, pass into coarse conglome¬ 
rates and belong to the middle neocomian formation; 
they are covered by a large series of dark-grey sandstones 
which contain characteristic fossils, and belong to,the upper 
neocomian. The next member, developed near ZaLzon, is a 
grey limestone with Caprotina Lonsdali, identical with the well- 
known Caprotina limestone of the Alps, and belonging also to 
the upper neocomian. Above the neocomian strata inflow again 
different sandstones, which M. Herbich thinks to be identical 
with the Godula sandstone# of Hoheneggcr, and therefore to 
belong to the Gault. The second memoir, uy M. Ch, Paul, treats 
of the Carpathian sandstones in the eastern Bukowina. They 
are divided in five different stages, viz., (1) Lower Teschen 
slates; (2) Neocomian Aptychus limestones; (3) Ropianka 
beds: which were formerly thought by the author to Delong 
the Eocene series, whilst now he considers them as pro¬ 
bably Cretaceous. They are of \ery great importance, be¬ 
cause they contain in Galicia and Bakowina, as well as 
in Hungary, exclusively the sources of petroleum. 4. Meal- 
lith schists, with nests of fossil fishes, which are generally thought 
to belong to the middle oligocene formation. 5. Magora sand¬ 
stone, probably upper oligoccnc.—Hr. Neumayer on the character 
and the distribution ot some Neocomian cephalopoda, The 
author, referring to a former memoir, (“ Jahrb. d.k. k. geoL 
Reichsaun&tolt/' 1871, p. 521), states that the European Jurassic 
deposes form three different provinces, the Mediterranean, the 
middle European, and the Russian province. By very interesting 
observations on the faunas of these provinces, as well as on 
that of the neocomian period, he establishes some facts relating to 
the physical geography of the mesozoic period* First he state*# 
that at the end of the Jurassic time, the middle parts of Europe 
were laid dry, and whilst therefore the marine lue in the midoia 
European province ceased, it continued, and was differently 
developed m the Mediterranean (deposits of Stramberg, of Ber* 
rias, &c.) and in the Russian province. Afterwwtis^about 
the time of the Valenginien, the middle part of ~ 
was again submerged and now peopled partly flora thet 
and partly from the southern seas; that the imurigr' 
really partly from the north, is proved by the vtay. * 
close affinities between some of the middle European 
cephalopods and those of the upper jutaanic strata of ; 

Academy of Natural Science*, Dec.. u t 1873* *^M« 
Hoernts described; the geological feature* of the island to 
Samotkace, from observations made in the spring 0^1873, 
FroL Knell presented a paper on rise rate effects produced 





on respiration,, by Introducing some volatile substances into 
the air passages under the larynx. When chloroform is in¬ 
haled through a tracheal cumin (the mucous membrane of 
the nose being guarded against its action), there is acceleration 
and shallowing ( Vtrfiackun&\ of the respiratory movements, with 
low position of the diaphragm, and, sometimes, entire stoppage 
in. the position of Inspiration. Ether, benrine, and oil of mustard 
have a similar, though less, effect Section of the vagi at .the 
neck shows that these changes depend on reflex action of the 
vagi. The vapour of a strong solution of ammonia produces 
great change in the respiration, often lasting several minutes, and 
varying between a retarding and deepening effect, with long 
Stoppage in position of expiration, and retardation and shallow¬ 
ing in position of inspiration. This also is due to reflex action 
through the vagi. Inhalation of pure carbonic acid through the 
trmmeal c&nula produces, both when the vagi are cut and uncut, 
first, a moderate acceleration, then a considerable retardation of 
the respiratory movements. No phenomenon occurs which can 
be explained by a direct stimulation of the vagi by the Co,.—Dr. 
Fitzingrr communicated a paper on the species of the family of 
deers {Cervt) according to their natural relations. He enumerates 
twenty different species, four of which he has himself introduced, 
vis., Strongyloceros , Elaphocero$ y Doryceros > and Nandaphus. 
To Wagner’s species Maerotis and Furcifer, he gives the names 
Otelaphus and Crcagrace rus, the two former names having had a 
previous applies ion in soology. Dr. Schenck presented a note 
on the eggs of Raja ouadnmaculata within the oviduct; describ¬ 
ing the structure of the shell, and the development of the 
Embryo.—Dr*. Nowak and Kretschmer made a communication 
on phonphoric acid as a re-agent with alkaloids. They find that 
it gives, with several alkaloids, peculiar colour-reactions, in some 
of which characteristic reactions of smell are developed. In 
both respects it presents some advantages over the similarly- 
acting sulphuric acid. It is specially preferable to this in de¬ 
termination of atropia, for reasons which the authors give. 

Philadelphia 

Academy of Natural Sciences, Oct 7, 1S73,— ‘Dr- 
Ru*chenbrrg£r, president, in the chair.—*• Law of Seed Germi¬ 
nation in Swamp Plants.” Mr. Thomas Meehan said that it 
was an emr to suppose that Nature placed trees in places the 
best suited to their growth. Almost all of our swamp trees 
grew much better when they could get into dryer places, if in 
ordinary good land. He referred among others to Magnolia 
;lauca, Acer rubrum, Celiis occidentalism Hex opaca, Cupressus 
ehamacyparts, Cephalantkus occidentalism Salix babyhnica , espe¬ 
cially as, withm his own repeated observations, growing better 
out of swamps than in them. Why it was that they grew in 
swamps was no enigma to those in the habit of raising forest 
trees from seed. It was found that seeds of these trees would 
only germinate in damp places, and, of course, in a state of 
nature the tree had to remain in the place where the seed germi¬ 
nated. He thought the principle taught that plants required 
water to grow well was true only In so fir as a humid condition 
of the sou was concerned. Plants as a general thing, though 
they were of the class known especially as water plants, pre¬ 
ferred to grow out of the water, except in those which grew 
almost entirely beneath the surface. As was well known, the 
Taxodium dtstichum In the southern swamps sent up “ knees H 
from various points as the roots extended, often as large ms old* 
fhshioxted bee-hives, and several feet above the surface. * 

Oct 21.—Dr. Ruschenberger, president, in the chair.— 
* l Siibiaierri e, a new Mineral from Santa Clara County, Cali¬ 
fornia,” by E. Goldsmith. 

Oct. 28.— Dr. Rusohenoerger, president, in the chair.—-The 
following paper was presented lor publication t—•*' Descriptions 
of Mexican Ichneumomdse," by C. T. Cresson. 

Nov. 18.—'Mr. Vaux, vice-president in the chair]—The fol¬ 
lowing papers were presented for publication 1—“On the Ho* 
moWgtes and origin of the Types of Mqfar Teeth in Mammalia 
Educabitia," by E. D. Cope; ** Contribution to the Ichthyology 
of Alaska." by E. U Cope. Prof. Cope remarked that he had 
observed in the Rocky Mountain region circles of atones ar- 
nspged by human hands, in countries not now inhabited by the 
Indians. One ot these is in Southwestern Wyoming near South 
BftWfr Creek, inside the horseshoe of the Mammoth Buttes. 
Thelocatoy Uavwy 

concwc^« dose together, the hole having a dismowS 
about £he stones are of moderate fixe, composed of 


a dark sllex, and evidently derived from the drift material 
brought down from the Uinta Mounts*, which is found on the 
summits of the bed-land mesas. Five or six miles from this 
place was found a Autt factory with numerous implements and 
cores. Two other circle* were observed. In Colorado, about 
a hundred miles east of Long’s Peak, and about five mites from 
a spring in a well-grassed country . The locality is uusuitable.for 
a camp, in consequence 01 the remoteness of wood and water* 
The country is not inhabited by Indians, the nearest, a temporary 
camp, for travelling Cheyennes, Sioux, &c», being forty utfle* 
distant 

Nov. 25.—Dr. Ruschenberger, president, in the chair.—-The 
following paper was presented for publication i — u Description 
of Seven New Species of Unionidm of the United States,” by 
Isaac Lea. * The committees to which were referred the follow¬ 
ing papers M On the Homologies and Origin of the Types of 
Molar Teeth in Mammalia Kducabilia,” by Edward D. Cope; 
and “ Contributions to the Ichthyology of Alaska,” by Edward 
D. Cope,” reported in favour of weir publication in the Journal* 
—Disposition of the Plexor per/orans t Flexor longus holluciSm and 
Flexor accessorius in Paraaoxurus tnusanga Gray, by Dr. H. C. 
Chopman, 

Paris 

Academy of Sciences^ Feb. 23,-—M. Bertrand in the chair. 

The following communications were made i—On the undu- 
iatory movement of a train of wagons due to a shock, by M. H. 
Res d.—On the acid waters which rise in the Cordilleras, by M. 
Boussingault.—Determination of vapour densities, by H. Sainte- 
Cbure Deviile. The author criticised the apparatus for the de¬ 
termination of vapour densities, recently devised by M. Croulle* 
bob.— M. Dumas communicated a note on a process invented by 
Dalong for taking vapour densities.—Observations concerning 
the last communication by M* Clausius, on the equation 

y^- ** o, by M. A. Ledieu.—M. Milne-Edwards gavenewa 

of TAbbe A. David, now travelling in Western China, and pre¬ 
seated, on the part of this naturalist, a note containing descriptions 
of several new birds. —Memoir on the swim-bladder from the 
point of view of station {station) and locomotion, by M, A, 
Moreau. The author described some experiments made 
upon a perch {Perea fiuviaUs). — Organogenesis compared 
with Androgeneais in its relations to natural affinities {Class 
(Enothenna), by M. A. Chatin.—On a new mode of ramifica¬ 
tion observed in plants of the family of the UmbelHfersc, 
by M. D. Clos,- Observations relative to a recent memoir 
by M. Helm hoi u upon ‘'Aerial Navigation," by M. W. 
de FonvieUe. On the lines which are doubly tangential, to the 
M surface lieu ” of the centres of curvatures of a surface of the 
second order, by M.Laguerre.—On the permanent magnetism 
of tied, by M. E. Bouty,— Note on the distribution and deter* 
mutation of thallium, by Mr. T. L, Phipson.—On the presence 
of metallic silver in gallena, by the same author. —Anatomical 
researches on rickets of the vertebral column," by M. Oh. 
Robin. —Geological sketch of the Isle of Pros, by M. H* 
Gorceix.—On a new apparatus for registering the direction Of 
clouds, by M, H. de ParviUe.—On three hew human skele¬ 
tons discovered in the caves of Menton, and on the disappearsnefe 
of chipped flints and their replacement by sandstone and i# 
stone instruments, by M. E. Rtvi&re.—On pine-culture in Central 
France, by M. de Bdhaguc. 
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TAK L 1 NNEAN SOCIETY 


|N Thursday Inst the Fellows of the Linnean Society 
met together in a general meeting, which had been 
Specially convened to consider the disputes which have 
almost paralysed its work for the past two months. One 
painful episode which arose out of these disputes has al¬ 
ready been alluded to in these columns. This alone gave 
. importance to matters which otherwise it would have been 
.difficult to discuss with patience. But so serious a crisis 
as the resignation of a president so distinguished as Mr. 
Bentbam brought together a larger meeting of the Fellows 
than had probably ever assembled together before in the 
history of the Society, and produced the very decided 
feeling that at least the prospect of a settlement must be 
reached before the meeting dispersed. 

The result was, on the whole, a satisfactory one. After 
a debate which lasted for about two hours, and in which 
a considerable number of Fellows took part, a motion 
proposed by Major-General Strachey was finally carried 
with only three dissentients, to the effect that the Council 
possessed the confidence of the Fellows, and that the 
question of the disputed bye-laws should be referred to 
some authoritative legal adjudicator, whose decision 
should be regarded as final. 

Those who have had no opportunity of taking any part 
in the proceedings will naturally wonder what can have 
been the nature of the portentous questions which have so 
violently disturbed so grave and staid a body as the 
Linnean Society. So for as we can arrive at a clear 
comprehension of the facts, they may be stated as 
follows :•*- 

At the commencement of the present year the charter 
and bye-laws were out of print, and the Council having 
determined to reprint them, before doing so made 
and submitted to the Fellows a number of amend¬ 
ments in them which appeared to be advisable. It is 
necessary to explain that, by the constitution of the 
Society the Council alone has the power to legislate, and 
the general body of Fellows is only able to reject or ratify 
what the Council has done. At the meeting on January 
1 $, when the amendments in due course came before the 
Fallows, the President was requested to put them to the 
vote seriatim, and not en mass*. This was prbttd facie 
t reasonable request, and might, perhaps, have been ac¬ 
ceded to without any great inconvenience. The President, 
however, ruled against it, and his ruling may be defended 
0 two grounds. In the first place the custom of the 
Society on other occasions appears to have been 
in isccordance with it, and as a general principle 
it seems obvious that it would be inconvenient 
tfie Fellows to modify in detail a scheme which 
^Council had presented to them as a whole. In 
thesecond place, Although the charter is a most difficult 
for a layman to interpret, it is held by those who 
t to he Able to construe it, to require thatthe Coun- 
should be accepted or rejected in their 
TheamendmentS wore 

_ en masse* and werb carried 

majority of two^thirds, The minority 

• 




declared themselves much aggrieved by the course that 
had been taken. It is not easy, however, to appreciate their 
objection; for it is clear that to put all the amendments 
en masse cannot facilitate their acceptance, but that, on 
the contrary, it brings to bear collectively upon the whole 
scheme all the objections which might be raised sepa¬ 
rately to different parts of it. 

At the meeting in which the amendments were carried, 
only one of them was actually objected to. The effect of this 
amendment was to enable the Council to pay a Fellow to 
assist in editing the publications. The sum proposed was 
not large, and it seems very desirable that the work should 
be paid for, and not voluntary. It is quite obvious that 
in the former case the secretaries would have no scruple 
in criticising, if necessary, what was done, which might 
easily seem an ungracious proceeding in the case of un¬ 
paid labour. 

Subsequently, however, to the meeting, the minority dis¬ 
covered that another amendment, removing the appoint¬ 
ment of the Librarian from the general suffrages of the 
Fellows to the Council, was repugnant to the provisions of 
1 the charter. A competent legal authority has declared 
that this is not the case ; nevertheless, certain of the Fel¬ 
lows hold a contrary opinion, and regard the change as a 
derogation from their privileges. 

We have already referred to what took place on Febru¬ 
ary 5. Mr. Carruthers, who took the lead in the oppo¬ 
sition, proposed to discuss the legality of the amendments, 
and attempted to raise this question upon the confirma¬ 
tion of the minutes of the meeting at which they had been 
carried. He and his supporters being in a majority in a very 
thinly-attended meeting refused to acquiesce in the ruling 
of the President against the regularity of this proceeding; 
the meeting broke up in confusion, and Mr. Bentham 
resigned the chair which he has occupied so long to 
the great advantage of the Society. The difficulties of 
the Society began like a slight and neglected illness which 
terminates fatally: before the general body of Fellows 
had time to even realise the nature of the dispute it had 
culminated in an event which it will never be possible to 
look back upon except with the strongest regret. It was, 
however, a matter for satisfaction that the Fellows assem¬ 
bled last Thursday were anxious to efface this from 
Mr, Bentham’s recollection; and Mr. Carruthers, whose 
action was the immediate cause which led to the Presi¬ 
dent’s resignation, spoke with befitting dignity of the re¬ 
gard he felt for Mr. Bentham’s services to the Society and 
to Science generally, and of his own extreme regret that 
the course he had considered himself compelled to take 
had led to such an untoward result. 

As to the points apparently in dispute it is diffi¬ 
cult to estimate seriously the position of the dissidents 
from the Council’s action. It is objected that the person 
employed as sub-editor ought not to be a Fellow, or ought 
on accepting the position ipso facto to cease to he one. 
But where, it may be asked, can the Society expect to find, 
except in its own ranks, anyone competent for the work? 
and why should there be any more scruple about em¬ 
ploying a Fellow for such a purpose than there is in em¬ 
ploying Fellows as printers and engravers? 

As to the election of a Librarian, what arrangement 
could be more objectionable than, for the Society at large 
to elect to an office of this kind? How could testimonials 

w 





I^ ^foperly weighed by the members generally, or tw 
fftheis ofcandidateS ifi hay wtiy tWtedf Attd When it it 
tinned that the detkatid housekeeper, at well at the 
Librarian, ought to be appointed by the Society also, and 
not by the Coundl,ihe acme Of absurdity in the matter 
seems tb have both reached. 

It is quite evident, from what has been said, that 
the less a learned Society indulges in legislation the 
betted What must be called the “ opposition w were 
ahxiOus, at the meeting on Thursday list, for a further 
revisioh of the whole laws of the Society ; fortunately, 
however, the common sense of the FefloWs Was against 
theril Sir John Lubbock pointed out, at the conclusion 
of the debate, that none of the speaker's bad made out 
even a primd fade case for further Change. It may 
be hoped, therefore, that when the technical question of 
the legality of the amendments has been disposed of, the 
Society will enjoy undisturbed peace and quietlieSs. 

One practical suggestion seems to educe itself from 
what has been said. The only way to Settle matters of 
dispute of this kind is to have an authoritative arbitrator. 
If we ever get a minister to take charge of oUr 
scientific institutions, a legal assessor might be con¬ 
veniently attached to his staff to act in lieu of 
a Visitor to the learned Societies which now possess a 
quasi-official status from being housed at the public ex¬ 
pense. If the points which the dissentients raised in the 
present case could have been authoritatively and impar¬ 
tially settled off-hand, there would have been no need for 
an important scientific Society to have wasted a con¬ 
siderable portion of its session * over matters in them¬ 
selves of the slenderest possible consequence, and abso¬ 
lutely without importance in a scientific sense. 

THE MOQN 

The Moon Considered as a Planet , a JVor/d } and a Satel¬ 
lite. By James Nasmyth, £.£*, and James Carpenter, 
F.R.A.S. With 24 illustrative plates of lunar objects, 
phenomena, and scenery, and numerous woodcuts. 
{London; Murray, i£ 74 <) 

T HE illustrations to this book ace so admirable, so far 
beyond those 6ne generally gets of any celestial 
phenomenon, that one is tempted to refer to them first 
of all No more truthfol or striking representations Of 
natural objects than those here presented have ever 
been laid before bis readers by any student of Science; 
and I may add that, rarely' if ever, have equal pains been 
taken to insure such truthfulness, hr. Nasmyth, not 
content with the drawings he has been accumulating 
for many years, has first translated them into motielt, 
which, when placed with a strong light Shining obliquely 
upon them, should reproduce rs ever-changing lunar 
effects Of light and shadow. Having obtained 'models 
which bore this test, be has photographed them with 
the light falling, now on one ride, and now on the 
other, to represent the sunrise and sunset appearances tin 
•ur satellite, as observed in the telescope. The resttfe 4 * 
perfect; tar more perfect titan any enlargement of frttefO- 
grfc#s could possibly have been, hecaihwi by evwy 
such enlargement, a softness is brought about, whereas, 
the mom powertui the emptoyU and fhetitore 

yefctt- 


unevenness and sharpness of every Umar ■ 

out ; \ ■; -j / ^ j'/v ' 

But, though 1 have given Che first place to a genteel 
reference to the illustrations, I by no means 
thereby to imply that the text is of secondary importance. 
In fact, the more carefully the text is read, the move 
obvious does it beeonte that Mr. Nasmyth has use^ ftff 
drawings as a means to on end, and that he and Mr. 
Carpenter between them have produced a work which J§ 
not only a very beautiful and a very readable ene^httt 
one of some importance. From this point of Vibir ^ 
is to be regretted that the book had not been published 
a month ot two later, as then the authors might further 
have illustrated their subject by a reference to 1ft. 
Mallet's most important paper on volcanic energy, which 
has Just appeared in the ^ Philosophical Transactions'* 
—a paper'which supports the authors' views in many 
important particulars, and though it clashes with others, 
if we are not mistaken, a discussion of the question from 
the two points of view presented will ultimately enable 
us to carry our conclusions further than they have gone 
hitherto. 

Again, it is not a little curious that another communi¬ 
cation presented to the Royal Society not long ago, and 



Vic t First stage of a Ukoar Volcano 

not yet published in this country, may also throw new 
light upon one atleastof the interesting points presented 
to the student of lunar phyrics. I refer to the woricibg 
hypothesis 4 on which i have attempted to explam’rite 
absence of metalloids from she sun's reverting tayerdn 
its bearing upon the moon's attnoapbetei T & t k 

Before, however, mom detailed reference to tiutie 
points, it is as writ to state briefly, for 
want with lunar jmttters, the principal |wtn*» iir whish 
Selenology differs from Geology, or rather theprintepM 
efltects which have been produced .on the mooa dn-past ; 
time which differ from the effects which havebeea 
-faded on our planet in pastthbeu*, ' ■ ; u ; ‘"’V; 

Firstamong these is u n doub tedl y the evidence of yol^ 
catiic action onascale fer sutpasSing anything ^that^ 
have an idea df here. ■ - WJtnnmcjateB 
ter, and if rite waited piaias 









sW wifledlcome tfc* 
f^gfctstlidra vhich have ever hem a pu«le to observers, 
'fm: are seen under various Illuminations to radiate 
IhM several craters fpr hundreds of miles, pfere I will 
pote jfrc^ the book, p. rj3 

1 * there are several prominent examples of these bright 
■ abreaSt 1 systems upon the visible hemisphere of the moon; 
iha focal craters of the most conspicuous are Tycho, 
Copernicus, Kepler, Aristarchus, Menelaus, and JVoclvs* 
v Generally, these focal craters have ramparts and interiors 




dbfebriMiance, 'especially at full moon $ under rnhw 
ditions of illumination they are not so strikingly visihfa 
At or nearly full moon, the streaks are seen to traverse 
?*% pUJw, .ajoaniw*, «aters,'and $ afpffiimj 


holding their why totally disregardful of evay qp* 
Ject that happens to lie in their course. Hie modi 
remarkable bright streak system is that diverging firOnt 
the great crater Tycho. The streaks that can be easily 
individualised in this group number more than on# 
hundred, white the courses of some of than may hi 



Fig, 9, Second *tag;c. The crater increases its diameter 


traced through upwWWlr bf six hundred miles from their 
centre of divergence* Those around Copernicus, although 
less remarkable in regard to their extent than those 
diverging from Tycho, are nevertheless in many respects 
wdUl deserving of careful examination ; they are so nume- 
rmtd as utterly to defy attempts to count them, while their 
hltrfcate reticulation renders any endeavour to delineate 
their arrangement equally hopeless/ 

Quite different from these radiating streaks are very 


definite “ cracks/ 1 some of which are easily seen with 
moderate telescopic powers. There arc, however, a very 
large number recorded, some of which are excessively 
delicate objects. 

Last among exceptional phenomena to be recorded is 
the circumstance that our satellite has no atmosphere to 
speak of •* no clouds, no fogs have ever been seen on the 
moon as on Mars, while no effects have been produced 



nj#» V5*ffi#* * 7 

^tuaportant part qfMW consists ■ 
«^pJa»*t^oa <rf alllnit 


at a11 events, of those unfamiliar with the moon’s turfite*. 
TbeqMJiideefation of the various questions intataigfc 
chapters op the cosmiciil origin of oar tysteft 
and the Vfehertrtibn of heat, the result pfwh&h was that 
at one 'tfppte 'the mpon was'' an incandescent' sphere with 
a copling qmsi,iui<leyen then if I understand thei autfioti, 

yt *jjt . 




"JJow can a volcanic theory of the lunar phenomena he 
tspheld consistently with the condition that it possesses 
no atmosphere to support Fire ? * 

In the charter on the cooling of the crust (Chap. III.), 
special attention is directed to observations tending to 
show that cast-iron and even slag and Vesuvian lava 
expand on cooling. This will be new to physicists :~ 
i( The broad general principle of the phenomenon 
here referred to is this : That fusible substances are (with 
few exceptions) specifically heavier while in their molten 
condition than in the solidified state, or in other words, 
that molten matter occupies less space, weight for weight, 
than the same matter after it has passed from the melted 
to the solid condition. It follows as an obvious corollary 
that such substances contract in bulk in fusing or melting, 
and expand in becoming solid. It is this expansion upon 
solidification that now concerns us. 

“ Water, as is well known, increases in density as it cools, 
till it reaches the temperature of 39 0 F., after which, upon 
a further decrease of temperature, its density begins to 
decrease, or in other words, its bulk expands, and hence 
the well-known fact of ice floating in water, and the in¬ 
convenient fact of water-pipes bursting in a frost. This 
action in water is of the utmost importance in the grand 
economy of nature, and it has been accepted as a marvel¬ 
lous exception to the general law of substances increasing 
in density (or shrinking) as they decrease in temperature. 
Water is, however, by no means the exceptional sub¬ 


stance that it has been so genwiklly considete 4 - 
fad 'perfectly familiar to 1 itowhmdm, that when of 
of solid cast-iron is dropped into* pel of molten kon bf 
identical quality, the solid is found to, float persistently 
upon the molten metals—so persistently that when it ft 
intentionally thrust to the bottom of tfaepot it rises again 
the moment the submerging agency is withdrawn** (p.20). 

There will be many for whom this part of the work will 
possess great interest, but I take it few will accept the 
startling conclusions drawn from the asserted expansion* 

“ This expansion of volume which accompanies the 
solidification of molten matter furnishes a key to the solu¬ 
tion of the enigma of volcanic action; and that such 
theories as depend upon the agency of gases, vapours, or 
water are at all events untenable with regard to the moon, 
where no gases, vapour, or water appear to exist ” (p. 27), 

I will return to this point presently, but meantime let 
us follow the contracting globe. Messrs. Nasmyth and 
Carpenter quite accept tangential pressure as being the 
only true cause of elevation, and its effect is very well put: 

“ When the molten sub-stratum had burst its confines, 
ejected its superfluous matter, and produced the resulting 
volcanic features, it would, after final solidification, resume 
the normal process of contraction upon cooling, and so 
retreat or shrink away from the external shell. Let us now 
consider what would be the result of this. Evidently the 
external shell or crust would become relatively too large 



Fk;. 4.—Fourth *t*ge. The old crater is nearly filled with lava, leaving the cone visible in the centre 


to remain at all points in close contact with the subjacent 
matter. The consequence of too large a solid shell having 
to accommodate itself to a shrunken body underneath, is 
that the skin, so to term the outer stratum of solid matter, 
becomes shrivelled up into alternate ridges and depres¬ 
sions or wrinkles ** (p. 28). 

The preceding extracts will give an idea of the authors* 
view of the general phenomena which accompanied the 
cooling of the crust. We have no atmosphere, the crust 
as it cools expands and cracks, and through these cracks 
the interior liquid is ejected, and finally tangential pres¬ 
sure does the rest. 

Now leaving the question of the atmosphere for a time, 
let us compare this with Mr. Mallet's reasoning. As 
a planet cools, the crust thickens, and the nucleus con¬ 
tracts ; the crust must follow the nucleus, hence tangential 
pressure and its concomitants, elevation where possible, 
where not possible then tremendous interior motions, 
yrhich motions are converted into hoat, which heat+water 
produces volcanic activity. Further, the smaller a globe 
is, the more rapidly will it cool, and the more marked will 
the phenomena which accompany cooling be. Hence Mr. 
Mallet’s hypothesis is competent to explain all the extreme 
devetopment of volcanic activity on the moon by exactly 
similar causes which we know to have gone on here. 


Now as I have said, Mr. Mallet wants water for his 
volcanoes, both here and on the moon, but Messrs. 
Nasmyth and Carpenter will not even allow that an atmo¬ 
sphere, still less water, has ever existed there. Now here 
I unhesitatingly range myself on the side of Mr. Mallet. 

I believe m an absolute uniformity throughout all Nature 
in such matters. 1 do not mean uniformity of matter,00 
far as chemical materials go, but of manner. 

Now what is an atmosphere ? or to put the question 
more specifically, what is our atmosphere ? Is it not a 
residue? We have free oxygen in the atmosphere at the 
present time; had we not very much more before the 
various metals which now exist in combination with thatme* 
talloid existed in their pure state? Now how has combina¬ 
tion been brought about ? By exposing the metals to tfc* 
atmosphere and its contained oxygen. Now suppose thr. 
machinery, the function of which in past time has beenm * 
bring these metals to the surface, had been a thousand 
times more powerful, would there be as much oxygen in 
the air now as there is ? A chiklcan aftswprifcfe W 
audit is one of several which might beasted *U toiding 
to show that it is as unnecessary aa it is uaphilosophiciS 
- to supposethat there never w« a lunar atm^ 

'there is 
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this wtyect <mt farther now becmee it to port of a 
;; torgtr one> w^c* ckalt with the atmospheres and densities 
; If all the bodies of our system, and to discuss it at length 
would lead me too far from the present subject; suffice it 
tp say that the enormous atmospheres of Saturn and 
Jupiter and the absence of a lunar atmosphere result from 
dwe single cause, that cause being if I mistake not the 
Chemical constitution of the exterior parts of the solar 
" nebula as each planet was thrown off, and the subsequent 
action on each globe. 

To come to details* Whether the walled plains are 
really due to volcanic action or not, our authors offer 
no opinion beyond referring to the hypothesis of Prof. 
Dana, as being the most rational. Dana suggested that, 
as at Kilauea, the lava was simply boiling, and gradually 
extending its boundaries from a centre, so that at last, if 
the heat continued, a quasi-crater might be formed of any 
extent. That the smaller craters are true craters Messrs. 
Nasmyth and Carpenter take great pains to show, and 
their evidence is of the closest and most satisfactory 
kind. The woodcuts which we produce will show how 
the central cones, which are scarcely ever absent in the 
craters we are now discussing, have originated on the 
theory advanced ; at the same time it is shown how, on 
this idea, even when the central cone is absent or the 
crater is filled to the brim, as in the case of Wargentin, 
one of the most curious of lunar objects, the effects ob¬ 
served may be explained. 

Mr. Nasmyth long ago illustrated the bright streaks on 
the moon by the experiment which he here details, and a 
very striking one it is. He took a glass globe, filled it 
with water, and having hermetically sealed it, plunged it 
into warm water, “ the enclosed water expanding at a 
greater rate than the glass, exerts a disruptive force on the 
interior surface of the latter, the consequence being that 
at the point of least resistance the globe is rent by a 
large number of cracks diverging in every direction from 
the focus of disruption.” 

From the photograph, it is clear that the result is 
strikingly similar to the rays which have Tycho for a 
focus, and on the strength of this similarity the authors 
claim this as another effect of expansion due to cooling. 
1 fo, however, the experiment with the glass globe is not 
in point But however the cracks were produced, they 
Imagine that thus having them travelling along for hun- 
; dreds of miles irrespective of surface inequality, there was 
ait up-io* of molten matter which spread out on both 
V Sides and turned the narrow crack into a broad streak. 

1 trust 1 have said enough about this book to induce all 
interested in physical problems to peruse it for tbem- 
aelvcs; it is altogether an admirable production, and if 
Space permitted each picture even would merit a special 
paragraph. 

J. Norman Lockyer 


tv BETTERS TO THE EDITOR 

does dot hold Mmsetf mp orns O me for opinions expressed 
; f ^ ty his cerretpendents, No notice is taken of anonymous 
: v, . owwinMwe*] 

irai Selection and Dyntokology 

to a critldsui which appeared in Nature, 
alluded to a question of considerable interest 
viz*, whether or not the presence of use¬ 


less organs “ proves too much for the aignment”* The $f&" 
culty is one often met with, and has been well stated T*ro£ 
Huxley, thus :— 11 Prof. Haeckel Has invented a new ana bntve- * 
nient name, ‘Dysteleology,* for the study of the 1 purposeless’ 
nesses* which are observable in living organisms—such as the 
multitudinous cases of rudimentary and apparently useless Struc¬ 
tures. I confess, however, that it has often appeared to me that 
the facts of dysteleology cut two ways. If we assume, as evolu¬ 
tionists in general do, that useless organs atrophy, such cases as 
the existence of lateral rudiments of toes, in the foot of a horse, 
place us in a dilemma. For, either these rudiments are of jto 
use to the animal—in which case, considering that the horse Bis 
existed in its present form since the pliocene epoch, they surely 
ought to have disappeared—or they ate of some use to the ani¬ 
mal, in which case they are of no use as arguments against 
teleology, '* &c.+ 

Now it appears to me (as I think it muBt to all upon adequate 
consideration), that the dilemma thus presented is only apparent; 
its first-mentioned horn having no existence. In other words, 
we can never in any single case be sure that any length of time 
would have been sufficient to enable natural selection totally to 
obliterate a useless organ. 

Mr. Darwin, in the “Origin” and in the “Variation,” has 
mentioned three causes whirft operate towards the removal of 
useless structures. These causes are Selection, Disuse, and 
Economy of Growth. Recently he has suggested a fourth 
cause, which may be epitomised as the dwarfing influence of im¬ 
poverished conditions, progressively reducing the average sire of 
the useless structure, by means oi free intercrossing.?: 1 shall 
endeavour to show that these causes are not sufficient to obtain 
the complete extinction of rudimentary parts in all cases. 

Selection may be considered as applying only to those rare 
instances in which changed conditions of life may be supposed 
to have rendered a previously useful organ injuriom; for so 
far as selection operates in obliterating a merely useless organ, it 
Will be more convenient, for the sake of brevity, to identify it 
with the Economy of Growth. § Since, however, it is obvious 
that an injurious organ must pass through the merely useless 
stage before it becomes wholly suppressed, we may dismiss this 
cause without further comment. 

Disuse and Economy of Growth are so much entangled in 
their operation, that it is hopeless to find examples illustrating 
their separate action. In so far, therefore, as we choose to dis¬ 
entangle them, we must discuss the question in the abstract. 

Disuse may be left out of the question, so far a* its influence 
is due to the principle of inheritance at corresponding periods of 
life; for, as Mr. Darwin tersely observes, “as most organs 
could be of no use at an early embryonic period, they would not 
be affected by disuse ; consequently they would be preserved at 
this stage of growth, and would remain as rudiments.” || It may, 

* Nature, vol. ix p, 83. 

t " Critiquos and Addresses,” pp. 307-8. 

I Nature, vol, vlu. pp. 43* and 305. 

| l think, *l*o, that if the Economy of Growth is really a principle inde¬ 
pendent of the 0 more setter*] principle/' vi*,, the direct influence of natu¬ 
ral selection in continually trying: to economise every part of the organisa¬ 
tion " (Compare M Origin/’ 1873, pp. 117-18), it may yet, without any great 
Rtretch of inference, be considered a* due to the indirect influence of natu¬ 
ral selection. For, the survival of the Attest demands that each individual 
shall utilise its stock of nutriment to the best advantage; and, this demand 
being continued through many generations, it does not seem in itself impro¬ 
bable, that « should thus at last secure to all the members of the surviving 
species cua inherited tendency so to economise their nutritive power when 
fre*h occasion requires—an Advantageous Innate temperament distinct from 
the external eliminative agency of Natural Selection. Only in some such 
way can we account »or the facts of acclimatisation, in those cascs where the 
adaptive changes take place immediately after the transportation of the 
organism : also for an analogous Class of facts, such ns that of the shells in 
the same species of Molhisca, differing in their thickness upon the weather 
and the lee sides of the Plymouth breakwater. 

U " Variation," vol u. jp. 317. 1 may mention, also in passing, that it seems to 
me not unopen to question whether disuse is the principal cause oven of re¬ 
duction There it no doubt that disuse causes more or less of atrophy in urn 
individual, and from this tact it is argued, that the principle of inheritance at 
corresponding period? of life must entail the continued reduction of a 
disused part in the species. Now the only effect 01 the principle relied 
on is that of prolonging, as it were, ihe life of the disused part oyer many 
generations—1 hus affording it mi indefinite time to succumb to the conditions 
which reduce i it in the life of t^e individual, but U is necessary for the 
validity of the hiferortce that it would so succumb, to show that these condi¬ 
tions are the efficient causes of this reducing process ih the one ease, as they 
prove themselves to be in the other. Suppose, for instance, that failure of 
nutrtion is the principal cause of atrophy under disuse, does it follow when 
such failure has done, to all appearance, Itu utmost during ibe life of the 
individual (as we tee in disease), that it could do any more were that life in- 
deiSnitaly prolonged f Of course in the case of ahorl-Hvtd animals, where 
the dww&rn influences may not have rime ri* exhaust themselves in n Single 
generation, the prindple of inheritance at corresponding ages may be draw* 
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I&fceV£r, be objected that the doctrine whichMh DatWitt ehtfe- 
imitate Inculcates/ and deems sufficient to akotrnt for the total 
fitijmressioh of rudimentary organs, viz., inheritance at earlier 
periods 6f life, is fatal to dysteleology as a prop to evolution—at 
least in the case of long-lived species. Ana so it would be, were 
nOt this principle of so shadowy an application that, while it is 
perfectly legitimate to point to it as a possible cause of total sup* 
presslott in sbine cases, it w ould be simply absurd to argue that 
sUch must bis its effect in all 

Wfc riekt fcbifce to the Economy of Growth. Suppose an organ 
tb bfccOfnc suddenly useless, this principle would at first cause its 
r&jfid reduction. In proportion, however, as its presence ceases 
to be injurious, the arresting process becomes slower and slower, 
ttptil a point is reached at which it is presumably nil. That 
tttch a point of rest must somewhere*be attained seems evident, 
if we consider that the smaller the diminishing organ becomes 
the less is it subject to the influence of the Economy of Growth, 
In Other words, when the organ undergoing reduction becomes 
so minute relatively to the size of the animat (or, more correctly, 
to the available store of nutrition), that the supply of nourishment 
it requires is no longer perceived by the organism at large, it 
then remains permanently of that size, * 1 The economy of growth 
Will not account for the complete or almost complete obliteration 
of, for instance, a minute papilla of cellular tissue representing a 
pistil, Or of a microscopically minute nodule of bone representing 
a tooth and, the whole principle being one of relation, it is 
a question, for instance, whether the rudimentary digits of a 
horse consume a greater relative amount of nutrition than does 
<ne “ minute papilla . n Besides, without entering imo details, I 
think there is very good reason to l>elieve that the Economy of 
Growth is unable to reduce an organ which was originally large, 
to the same absolute size as it can an organ which was originally 
small. From all this it follows, that if the struggle for existence 
i*ere in any case so keen as to afford Selection Economy) 
the opportunity of totally obliterating every rudimentary organ, 
it seems probable that the species itself would require to become 
exflnct. 


Turning now to the last of the causes propounded by Mr. 
Darwin, there can be no doubt that it is (theoretically) sufficient 
to procure total obliteration. Forasmuch, however, as we can 
never know in any given case whether or not the requisite con¬ 
ditions have been supplied,— ue. impoverished nutriment for an 
enormous length of time,—this newly added cause affords no fur¬ 
ther justification for the old statement, that the theory of Natural 
Selection fails to account for all the facts of Dysteleology* 

The perusal of the last-mentioned thoughtful conception has 
suggested to me the probable existence of another cause, having 
a more general application ; but as it can never induce complete 
suppression, I shall reserve it for the subject of another com¬ 
munication. 


Mr. Mivart supposes that organs may become suddenly 
aborted? $ but, apart from the weighty objections to this vicw,§ 
there is no case on record, so far as I am aware, of an organ thus 
becoming totally suppressed in any domestic species. A sport of 
this kind always leaves a rudiment, and it is upon the analogy 
of Such sports alone that Mr. Mivart’s argument is founded, 
Having now enumerated all the causes ever proposed by evo¬ 
lutionists to account for the reduction of useless parts, it is 
evident that we should antecedently expect to find innumerable 
examples of such parts in the condition of rudiments.il Indeed 
the only difficulty is to account for that final disappearance of 
organs which must, by any theory of evolution, be postulated to 
have taken place. The solution is afforded by the exhaustive 
contemplations of Mr. Darwin, for, whether or not we believe in 
pangenesis, we cannot but deem it in the highest degree probable 


upon until the point Of #uch exhaustion is attained ; but is it not open to 
question whether thia point can never be reached at ail ? It must de remem¬ 
bered, too that In the case of whd species the effects of disease are always 
associated with other reducing causes, so that hero we may easily over-rate 
the share it has in the work ; but in the case of domesticated species the 
of disease are much more isolated (In consequence of * coo >my of 
Growth, etc., being, to a great extent, in ctbcy&tibe ); and here we find thAt 
atrophy of disused parts, although al first very r«*pid. eventually does not 
proceed to ncariy so great an extent as it does in the case of* wild species. 
The question thus raised, however, is of no practical importance, since 
Whether or not disuse is the chief cauu of atrophy m species, there is no 
doubt that atrophy nccowfnnits disuse. 

* " Variation/' v,.l. ii. p. 80. 
t 14 Varutkm," vol. ii. p 397. 

} * GjwHa of Specie*/* ',*t «d. p, ro 3 . 

I See *' Origin/ pp. hot—*04. 

£? coniido L collettit)* action of these causes, for a 
2 Ota* none such wrists btUrW tb* 
patet at which the Economy of Growth ceases to be felt. 


thatthe Influence of ItffietttitiCe U twrtof 
we have at oace an adequate cause for the eventual 
even in the embryo* of rudimentajy parts; but, as it is * cabs* 
which would only act after an immense lapse of time, it wtfiilo. 
have no influence until the original specific type had undergone! 
considerable modification, Thus, the facts of dysteleology, far 
from “cutting two ways,” afford the strongest confirmation of the 
natural selection theory; for, as time is thus shown the chief 
agent in the final destruction of rudiments, and as species are 
always undergoing change, on the one hand we have an expbu-EO* 
tion of the fact, that the greater the divergence of the specific 
type from its original the fewer rudiments do we raid of. 
organs characteristic of the latter, while on the other hand, the 
less such divergence the greater the number of such rudiments— 
a fact of which the necessary consequence is, that “ with special 
in a state of nature, rudimentary organs are so extremely common 
that scarcely one can be named which is wholly free from a 
blemish of this nature/ 1 George j. Romanes 

The Action of the Heart 

Having replied to Mr Garrod's criticism of my “Locomo¬ 
tion of Animals ” (Nature, vol ix. p. 281), I now wish to 
show that the explanation given by him of the diastole of the 
heart is not In accordance with fact. 

In a recent number of Nature (vol. ix. p. 282) I asked 
Mr. Garrod to explain “ how the left ventricle of the heart 
opens after a vigorous contraction in which all the blood con¬ 
tained in the ventricular cavity is ejected and the ventricle 
con verted into a solid muscular mass, if not by a spontaneous 
elongation of all its fibres/' He replies:—“At first sight it 
might seem that the active dilatation of the heart during the 
diastole did depend on an inherent power in the muscular 
fibres of the ventricles to elongate, but the peculiarities of the 
coronary circulation are quite sufficient to explain the phenomenon 
without the introduction of so unnecessary a theory as that of 
Dr. Pettigrew. For in the heart when removed from the body, 
as in the living body during diastole, the injection of fluid 
into the coronary vessels causes the whole heart to open up from 
the congestion of the ventricular walls, and so produce the active 
dilatation which is well known to occur ” (Nature, vol. ix, 
p. 301). 

The explanation given by Mr. Garrod of the manner in which 
the ventricles of the heart open up during the diastole is emi¬ 
nently unsatisfactory. In fact it is no explanation at all He 
informs us that the active dilatation of the ventricles is due " to 
peculiarities in the coronary circulation ” . . . “ for in the 

heart when removed from the body the injection of fluid into the 
coronary vessels causes the whole heart to open up from the 
congestion of the ventricular walls, and so produce the active 
dilatation which is weli known to occur.” 

The coronary vessels, as everyone is aware, simply supply the 
blood which nourishes the substance of the heart. There is no 
peculiarity whatever in the circulation of the blood through them. 
The blood flows through the coronary vessels in a more or lest 
steady stream as through all the other vessels of the body. In 
other words the substance of the heart is full of blood during 
the closure or systole of the ventricles, as well as during the 
opening or diastole of the ventricles. The presence of the mood, 
therefore, within the coronary vessels can exert no influence 
in opening up or actively dilating the ventricles. This is proved 
by direct experiment If the heart be cut out of the living body 
and the coronary vessels divided, the ventricles go on opening 
and closing with the utmost regularity for protracted periods. 
Here, however, the power which, according to Mr. Garrod, opens 
the ventricles is inoperative. The same thing happens when the 
heart is cut out of the body and the vessels laid open* 
however, the ventricles open and close when the coronary vessels 
are freely divined, and the blood which is said to distend or open 
up the ventricles is allowed to escape from the cut surfaces, u is 
quite clear that the blood pressure within the ventricular waits 
ciin exert no influence whatever in producing the diastole. If 
blood is not admitted into the coronary vessels, or if admitted 
it is allowed fieely 10 escape, it cannot of course act as st Oil* 
tanning medium. Allowing, howevt r, for the sake of argument, 
that the flow of blood through the vessels of the ventricles occa¬ 
sioned the opening or dilatation of the ventricles; it Is evident, 
for the same reason, that the presence of the blood within the 
ventricular wails, irom the fact that the hloud is nearly constant 
in quantity and virtually meamprewible, Would prevent M 
closing or contractual of me ventricles. Mr* Ganod, 2 opine; it 
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m <* flie fefibrtit a dtlemin*. He evidently puts the cari: 

4 ffe hone. life thfe movements of the heart which detfcr- 
riHht th* movements of the blood, and not the convene. 

The cardiac movements are due to a change of shape in thfe 
straws element* or ultimate parthdes of the muscular fibres of 
the heart, and in the adult organ Can only be effected by a vital 

the heart; the elongation occurring during the diastole and the 
shortening during the systole. Similar remarks arc to be made 
of tif voluntary muscles which, as stated in my work on u Am¬ 
nia! Locomotion/’ are endowed with centrifugal and centripetal 
movements. 

That the opening and closing of the ventricles of the heart strfe 
hi fid way connected with the passage of blood through the sub- 
fefewfee df the organ, is provted indirectly by the Movements of 
the heart of the embryo. Here the heart opens attd closes with 
time-regulated beat, while yet a mass of cells* and before it 
contains blood either in Its cavities or in its substakce. But that 
the presence of blood is not necessary to such movements is 
placed beyond doubt, for rhythmic movements occur in the 
vacuoles of certain plants, as e. r, the Volvox giob<Uvr> Gonturn 
putoralfy srnd Chlamydo*nonas % where no blood is present. 

Lastly, if a frog be slightly curarised and its spinal cord 
destroyed, it is found, on exposing the heart, that the sinus 
venosus, vena cava inferior, the auricles and ventricles are ^quite 
destitute of Wood, and yet the organ bears normally and with the 
utmost regularity. Mr. Garrod has consequently not yet suc¬ 
ceeded in answering my query as to how the di»stole of the left 
ventricle Is produced He has failed to show that It is not 
effected by the active elongation or centrifugal movements of all its 
ftbrts . J. Bell Pettigrew 


Lakes with two Outfalls 

Having observed the discussion lately carried on in your 
pages as to the existence of lakes with two outfalls, I think the 
following description of such a lake by Prof. Bell, of the Geolo¬ 
gical Survey of Canada, may be interesting to some of your 
raidfers. It occurs on the summit of the high Laurentian 
country between Lake Superior and Hudson’s Bay :— 

** In crossing the country from Lake Nipigon to the Albany 
River, we first followed the Ombabika River to its source, 
which is in Shoal Lake, three and a half miles long and one 
mile wide, lying at a distance of twenty-five miles north-east of 
the mouth of the river. This lake lies due north and south, and 
discharges both ways, the stream flowing northward towards the 
Albany, called the Powitik River, being nearly as large as the 
southern outlet. No portage occurs on the Ombabika for about 
nine miles before reaching Shoal Lake, nor for nearly five miles 
beyond its northern outlet; so that we passed the height of 
land with the greatest possible ease, having had about seventeen 
mile* of uninterrupted canoe navigation, from the time we made 
die last portage, in going up the southern side, till wc came to 
the first on going down on the northern. Shoal Lake has an 
elevation of scarcely 300 ft. over Lake Nipigon, or about 1,200 ft. 
above the sea/’—* 4 Report of Progiess Geological Survey of 
Canada for 1871-72/’ p. 107. George M. Dawson 

Montreal, Feb. 19 

The Ink of the Cuttle-fish 

HftTlt reference to the interesting account in Nature, vol. lx. 

1 * . .. —. -■* 'ptttred iti American waters, 

feed the boat belonging to 

___,, ___ by riWnifljj: lti arid* tomfd 

* Wei* and which, having had two of those arms tut off by 
» nshemeh. mom off, effecting a lirge quantity of inky 
IfO cOver ib retrfeat/’ t aeiiire to tffttW attention to an ob- 
Itibn respfecfihg this fluid, Which I madfe did the occasion of 
« Writ to the Crystal Pkhicc Aquarium. My friend Mr. Lloyd 
good enough to dislodge a cuttle ftotfi Its Mace of conceal. 
W&l ind the usual inky dkchafg* followed, as m creature shot 
afetott the tank. Mr. Lloyd states in hi* interesting “ Hand¬ 
book to the Marine Aquarium,” * that the ink (which is viscid) 
tiOt generally become diffused through the water as writing 
bfe, but is suspended in the water in a kind of com- 

_1 till it gradually settle* down, and is dispersed in 

Jp Now I quite think, With Mr. Lloyd, that this being the 
b^lt efeult to perceive how, aocoming to thejramally 

ettrat that is^lo^ert^e at¬ 


tention Of k pbrsutr—a dog-fish for instance—which Would for 
thtf/bioiBrfoflt fcfe startled by the sudden appearahee of mafelfes of 
dark colour in the water, and In die confusidn the cuttle ifiukfe# 
bis escape. 

Now that public aquaria are becoming so general in our great 
towns, it is much to be hoped that this and many other interest 1 * 
ing problems in marine zoology may be solved. 

Birmingham, Feb. 28 W. R. Hughes 


Transmission of Light in a Squall 

On the Admiralty Pier, Dover, during a “squally” gale, I 
remarked an occasional jerking or unsteadiness in one of the 
adjacent lights, say two miles off, to one of the coast-guard’s 
men with whom I was talking at the time. 

To him this was a well-known observation in squally weather. 
At times, he said, two lights could distinctly be seen for a 
seoond or so j frequently the shape of the light was changed, by 
elongation, vertically and horizontally. 

The above phenomenon, if not generally known, might be 
worth noticing and verifyin in your excellent paper. 

I suppose an explanation is to be found m the different 
densities of the atmosphere through which a ray of light must 
pass in rough unsteady weather ; the second image being simply 
the persistence of the one seen Immediately before the change 
in position of the ray by refraction. James C. Ingms 


DR. LIVINGSTONE AND THE CAMERON 
EXPEDITION 

I N Nature for Feb. 26, we expressed the desire which we 
felt, in common with our readers, for information re¬ 
specting the orders that have been sent to Zanzibar as to 
the disposal of Dr. Livingstone's body. We now have 
great pleasure in being able to announce that Lord Derby 
acted with the promptitude and energy which might be 
expected from a statesman who has always shown a warm 
sympathy for the cause of geography. With the concur¬ 
rence of the family, his Lordship has sent a telegram 
ordering the body of the illustrious traveller to be sent to 
England, and we believe that it is to be accompanied by 
one or two of Livingstone’s faithful negro followers. 

The melancholy death of Dr. Dillon and the return of 
Lieut. Murphy, leaves Lieut. Camerpn alone, to proceed 
to Ujijl, to recover the box pf papers left there by Living¬ 
stone, and to prosecute further, geographical exploration. 
Heavy unforeseen expenses obliged Lieut. Cameron* who 
has proved himself to be a resolute and observant ex¬ 
plorer, to purchase stores at exorbitant rates at Unyan- 
yembe. The necessity for providing for the march of 
Murphy and Dillon to the coast, with Livingstone’s body 
and most of his followers, is his complete justification for 
incurring this unauthorised expenditure, and there can be 
no doubt that the Geographical Society will treat its gallant 
emissary in a generous and liberal spirit. Cameron has 
suffered cruelly from fever and ophthalmia, and he is now 
resolutely pressing onwards in the performance of his 
work—the Society's work-in the face of greater difficul¬ 
ties than were encountered by any previous expedition. 
He curios with him our warmest wishes for his success, 
and the sympathy of every true geographer in England. 


ON THE NEW RHINOCEROS AT THE 
ZOOLOGICAL GARDENS 

A titA^CE at,our list, of additions to the Zoological 
Gardens during the last week willinfarm the reader 
that the Zoological Society has been successful in adding 
to its already unrivalled collection of specimens of the 
genus Rhinoceros still another species, which is ex¬ 
hibited for the first time in the Society's collection, and 
most probably in this country. 

It is well known amongst 
to .te fappd two speci 
horn developed on me 


naturalists that in Asia 
m of Rhinocotos, wUka 
top of the nose* The 








larger of these is the gigantic Indian Rhinoceros (R. 
unicornis), many specimens of which have been brought 
to this ccnmtry. ana a very fine male example of which is 
living in the Regent’s Park Gardens. In it the skin, 
which is immensely thick, is thrown into massive folds 
or shields, making the animal appear as if clad in armour- 
plating. Each shield is thickly studded with nearly 
circular slightly-raised tubercles, which look very much 
like the heads of innumerable bolts intended to strengthen 
and retain the shield in position. The folds that surround 
the neck, where it joins the head, are very ample, pro¬ 
ducing the appearance of the now so fashionable ruff, 
somewhat modified. According to the observations of the 
late Mr, Edward Blyth, the Indian Rhinoceros is found 
only at the foot of the Himalayan hills, and in the province 
of Assam, along the valley of the Brahmapootra. 

The second species of one-horned Rhinoceros is gene¬ 
rally called the Javan Rhinoceros (A\ sondaicus). It is 
found in Java, and in the country stretching from Ma¬ 
lacca up through Burmah to Assam. It is considerably 
smaller than the Indian species ; the shields are not so 
strongly marked, and are not arranged in an exactly 
similar manner, the gluteal shield not being completely 
divided into two by a transverse fold situated half-way 
down it; and the middle neck fold, instead of running 
backwards on each side before it reaches the spine, 
crosses the middle line, and so divides off a saddle- 
shaped shield, which is median, and as deep from 
before backwards as from side to side. The fold which 
surrounds the neck is also much less significant, and 
the head is narrower and less formidable in aspect. The 
tuberculation of the shields is more slightly marked, and 
each tubercle is proportionately smaller in diameter. 

It is a specimen of this Javan Rhinoceros (/?. 
sondaicus), a nearly full-grown male from Java itself, 
which the Zoological Society has succeeded in purchasing, 
and which is now exhibited in the same house as the 
Indian species, so that every opportunity is at last afforded 
for a more minute study of the differences which will most 
probably be found to distinguish the two species. 

The other species of Asiatic Rhinoceroses, namely, the 
Sumatran Rhinoceros {R. smnatranus ), and the Hairy- 
eared Rhinoceros (R, lasiotis), are both two-homed, and 
have been divided off as a separate genus, that of Cera- 
torhinus, by Dr. J. E. Gray, The skin is not divided 
into shields, and is thinner than in the one-horned species. 
The type specimen of the Hairy-eared Rhinoceros, the 
only example known, is now living in the Zoological Gar¬ 
dens. About a year ago the Sumatran animal was also 
represented, and rumour says that the gap caused by its 
loss will not be long unfilled. 


NEIL A KNOTT, M.D ., F.R.S. 

VITE have this week to record the death of this well-known 
” man of science, which took place at his residence 
in Cumberland Terrace, Regent's Park, on the 2nd inst, 
He was bom at Arbroath in May 1788, and had conse¬ 
quently reached his eighty-sixth year. 

While Neil was yet young his father died, and 
the family removed to Aberdeen. Neil went to 
the Aberdeen Grammar School, being there with 
Lord Byron, and succeeded so well in the one thing 
then taught, Latin, that he gained a bursary by a compe¬ 
tition in Marischal College, which he entered in i8or. In 
his third year he came under Patrick Copeland, Professor 
of Natural Philosophy, renowned for his admirable course 
of lectures, and especially for his power of experimental 
illustration. Amott was one of Copeland’s best pupils, 
and afterwards turned to full account the careful notes 
that he had made of the lectures. 

He began the study of medicine in Aberdeen, and 
m 1806 he went to London to prosecute the study. 


Young Amott, while his medical education was still 
incomplete, went aboard an Indiaman, as assistant- 
surgeon, making the usual voyage of a trading East 
Indiaman in those days. He was the intellect and soul 
of the ship, associating with everyone that could learn or 
teach anything; he was the resource in all serious emer¬ 
gencies, of whatever kind. 

On his return to England, in 18 n, he settled as a medi¬ 
cal practitioner in London. He was the chief medical 
adviser to a colony of French refugees who settled in 
Camden Town, and also became physician to the French 
and Spanish Embassies, his fluency in languages serving 
him in good stead. It was about 1823 that he first turned 
to account his studies in natural philosophy, by giving in 
his own house a course of lectures both on the general 
subject and on its applications to medicine. These lec¬ 
tures formed the basis of the u Physics,” the first volume 
of which appeared in 1827, and gained for the author an 
instantaneous and wide-spread reputation. The first edi¬ 
tion was sold in a week after being reviewed by the Times. 
In a few years five editions were exhausted, and the work 
was translated into all the languages of Europe. The 
freshness and popular character of his style recommended 
the book to the general public, and did not prevent its 
favourable reception by the highest scientific authorities ; 
Herschel and Whewell both gave emphatic testimonies to 
its accuracy and originality. The author was thenceforth 
recognised as a man of science and an inventor of no 
mean order. His practice as a physician was extended, 
and he became a Fellow of the Royal Society, On the 
foundation of the University of London in 1836 he was 
nominated a member of the Senate, and in 1837 he was 
named Physician Extraordinary to the Queen, 

In 1838 he published a treatise on warming and venti¬ 
lating, and in this he described the stove since called by 
his name. He introduced the water-beds, and made 
many other useful applications of physics to medical and 
surgical practice. For many years he had withdrawn 
trom medical practice. He had a large circle of friends 
in and out of the profession. His conversational powers, 
his large range of scientific knowledge, and his geniality 
of manner, will be long remembered by those who now* 
regret his loss. 


OZONE* 


COME of the properties of ozone have already been referred 
^ to. At the common temperature of the atmosphere, it may 
be preserved, if dry, for a very long time in sealed tubes, but by 
slow degrees it becomes changed again into ordinary oxygen. 
This conversion goes on more rapidly as the temperature is 
raised, and at 237~C. it is almost instantaneous (° Phil. Trans.” 
for 1856, p. 12). 'Ihe alteration of volume which occurs at the 
same time has been already sufficiently described. A similar 
effect to that of heat is produced by several oxides, such as the 
oxide of silver or the peroxide of manganese, which by contact* 
or, as it is termed, catalytically, instantly change ozone into 
ordinary oxygen. Ozone is also destroyed by agitation with 
water, provided the ozone is in a highly diluted state. But the 
most interesting fact of this kind is one which I have recently 
observed, and which I hope to be able to exhibit to the Society. 
Dry ozone, even if present in such quantities as freely to redden 
iodide of potassium paper, is readily destroyed by agitating it 
strongly with glass in fine fragments, although, as we have seen, 
jt may be preserved (or an almost indefinite period in sealed glass 
tubes. This experiment, as it appears to me, forms a new and 
closer link than any hitherto observed between a purely mecha¬ 
nical action and a chemical change. 

Ozone is a powerful oxidising agent. It attacks metallic mer¬ 
cury and silver with great energy, and converts them into oxides. 
The experiment with mercury is very striking, and is a delicate 
test for ozone, either in the dry or moist state. A few bubbles 

* An Andrew delivered before the Royal Society °f Edinburgh cn 
December aa, 1873, by Dr. Andrew*, f.R.Sn Honorary fellow of 

the Royal Society of Httinbutgh. (Confirmed front p. 349.) 



of oxygen containing not more than part of ozone will alter tichbnbein always maintained that ozone is a constituent of 
wholly the physical characters of several pounds of mercury, atmospheric air, and his various papers on this subject alone 
taking away the lustre and convexity of the metallic surface would, if collected, fill a large volume. In his last memoir he 
and causing the mercury to form an adhering mirror to the observes that the active substance in the air acts in a parallel 
surface of the glass vessel in which it is contained. If ozone in manner on iodide of potassium and sub-oxide of thallium papers, 
a diluted state is slowly passed through a tube filled with silver although more slowly on the latter; and that the thallium 
leaf, the metal will be oxidised to the distance of 2 or 3 mill!- paper, which has been coloured brown by the air, behaves to- 
metres, but the oxidation will not proceed further, although the wards reagents in the same manner as that which has been ex- 
ozone reactions are wholly destroyed. This striking result is due posed to artificial ozone. From these facts he infers that the 
to the catalytic action of the portions of oxide which are first active substance in the air is neither peroxide of nitrogen nor 
formed. So small is the amount of oxide produced in this case sulphuretted hydrogen. He further states that the atmosphere 
that, in a glass tube through which many litres of electrolytic never contains free nitric acid, although nitrate of ammonium in 
ozone had been passed, the increase in weight from the formation small quantities is frequently present; and that neither chlorine 

of oxide only amounted to a scarcely appreciable fraction of a nor bromine can be present in the free state in air, on account of 

milligramme. their affinity for hydrogen. Houzeau also maintained that the 

Ozone is absorbed by oil of turpentine, oil oflcmon, and other existence of ozone in the air was proved by the alkaline reaction 
essential oils. The.se oils have also, like phosphorus, the power of iodide of potassium paper, which had been decomposed by 
of changing oxygen into ozone, while they are slowly oxidising ; exposure to the atmosphere. Although experiments and argu- 

ao that if oil of turpentine is shaken for some time in a flask meats of this kind were sufficient to give probability to the view 

filled with air or oxygen, the oil will acquire ozone properties. that the active substance in the atmosphere which produces these 
Ozone decomposes a solution of iodide of potassium, liberating reactions is ozone, they were at the same time far from conclu- 
the iodine, which may be discovered by iisred colour, or its blue sive, and some of the ablest chemists of Kuropc accordingly 
compound with starch. If the action is continued sufficiently considered the question doubtful, while others attributed the 
long, the free iodine disappears from the formation of iodatc of t fleets observed to the presence of oxidising agents altogether 
potassium and the solution becomes colourless. Reddened liimus different from ozone. I will only cite on this point the opinion 
paper moistened with a solution of iodide of potassium is turned of M. FnSmy, whose researches in conjunction with M. Brcquerel 
blue, when exposed to the action of ozone, in consequence of the on ozone have already been referred to. (< Without denying,” 
caustic alkali formed by the decomposition of the salt, fn cm- he remarked at a meeting of the Academy of Sciences in 1865, 
ploying this tes»t it will often be found advantageous to remove ** the importance of the indications given by the paper of M. 
the free iodine by washing the paper with strong alcohol. This Schonbein, or by that of M. Houzeau, I do not find that these 
form of the iodide of potassium test has been proposed by Houzeau reactions demonstrate with sufficient certainty the existence ot 
for the discovery of ozone in the atmosphere. Ozone jrroduces atmospheric ozone. I am of opinion that the presence of ozone 
Other reactions of a similar character which it will be sufficient in the air must be established anew by incontestable experi- 
here barely to mention. Paper moistened with sulphate of man* ments ** 

goucse becomes brown when exposed to this agent from the for- In 1867 X made a set of experiments which I had cot item- 
ma'ion of the hydrated peroxide. Solutions of thallous oxide plated some years before for the purpose, if possible, of finally 
are In like manner converted into the brown peroxide ; the black settling this important question. The method I proposed was 
Sulphide of lead into the white sulphate, and the yellow ferro- to ascertain whether, in addition to the power of decomposing 
cyanide of potassium into the red salt. The action of ozone on solutions of iodide of potassium and of certain other salts, the 

tincture of guaiacum, which it turns blue, was made a subject of active body in the atmosphere possessed the other projierties of 

special study by Schonbein. ozone, some of which arc highly distinctive. The inquiry was a 

The bleaching properties of ozone are highly characteristic delicate one, in consequence of the very minute quantity of the 
and have attracted a great deal of attention. It deprives indigo active body which is present, even under the most favourable 
of ,it» blue colour, converting it into isatin, and blraches conditions, in atmospheric air. The results of this investigation 
readily litmus and other vegetable colouring matters. Attempts are given in a short note which was published in the “ Troceed- 
have been made to apply this property of ozone in the arts, and ings of the Royal Society ” for 1867. (1) By passing a stream 

particularly to the refining of sugar and the bleaching of linen, of atmospheric air, which gave the usual reaction with 
It has been even stated that these and other applications of ozone, iodide of potassium paper, fin- some hours over the sur¬ 
as a decolorising or bleaching agent, have been successful; but face -of mercury in a U-tube, the metal was dtatinctiy oxidised, 

the results of my inquiries on this point have, I regret to say, {2.) The ozone reactions disappeared when the air was passed 

been unfavourable, and it remains yet to be seen whether this through a tube containing pellets of dry oxide of manganese, 
singular body can be made subservient to the useful purposes of The experiment was continued till 80 litres of air had traversed 
life? For the preparation ot ozone on the large scale from the manganese tube without producing the slightest discolora- 
ordinary air, a modification of the tube-generator of Siemens has tion of a delicate test-paper. (3.) But the crucial experiment 
been proposed by Beanes, and is an efficient and powerful in- was to ascertain whether the active body in the air loses its cha- 
atrument. racteristic properties, or is destroyed, at the same temperature 

I will not detain the Society by an account of the history or (237 0 C.) as ozone, To determine this point, a stream of atmo- 
properfies of the problematical body to which wSchdnbein gave spheric air, which gave strong ozone reactions, was passed through 
thewme of antozone. He considered this body to be oxygen a globular glass vessel (Fig, 5), covered with wire gauze, of 5 litres 
possessing permanently positive properties, while ozone itself he capacity, and afterwards through a U-tube 1 metre in length, 
regarded as negative oxygen. Ordinary or inactive oxygen, whose sides were moistened internally with water, while the tuhe 
acrordirg r to him, is formed by the union of ozone and antozone, itself was kept cool by being immersed in a vessel of cold water. 
These views have not been supported by recent investigations, After traversing the globular vessel and the moistened U-tube, 
Which leave little doubt that the antozone of Schonbein is the air was blown over a slip of delicate test-paper, in order to 
j de tf ri**! with the peroxide of hydrogen of Thtfnard. From ascertain the presence or absence of ozone. When the atmo- 
ozone the peroxide of hydrogen can be readily distinguished by spheric air was drawn through this apparatus at a uniform rate 
solubility of the latter in water. by means of an aspirator raised by clockwork, the iodide of 

Soon after the discovery of ozone, Schbnbein having observed potassium paper was distinctly reddened in two or three minutes, 
that the air of the country frequently coloured a delicate ozone provided ho heat was applied to the glass globe. But on heating 
test-paper in the same manner as ozone itself, inferred that the air as it passed through the globe, to a temperature of about 
WOteh a normal constituent of our atmosphere. He concluded 260” C., not the slightest action was produced on the paper, 
thattfce amount of this body present in the air is different in however long the current of air continued to pass. On the other 
different localities, and in the same locality at different times, hand, when air free from ozone, but containing traces of chlorine or 
and with meat boldness he attempted to connect Its presence or of the higher oxides of nitrogen, was drawn through the appara- 
absectoe wUh the prevalence or rarity of certain catarrhal affec- tus, the test-papers were equally affected, whether the globe was 
tkms. A new field for investigation was thus opened up, which heated or not, These experiments have since been successful ly 
has been assiduously cultivated by a large and zealous band of repeated by t)r, C. Fox. 

observers. More referring however to their labours, it will be The identity of the active body in the atmosphere with ozone 
^uSiuury : "brie%to allude to the present state of our knowledge we may now assume to be established beyond dispute, and the 
ttkTStfateftce of osone m &e atmosphere, * accuracy of Schdribein’s views on this subject to be fully con- 
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firmed. To determine, however, the actual amount of ozone in 
the atmosphere is a problem of surpassing difficulty, on account 
of the extremely small proportion in which it exists, even when 
at a maximum. Its presence can be easily discovered by any of 
the ordinary iodised starch* papers, or even more ^ readily by 
white bibulous paper which has been moistened with a dilute 
solution of iodide of potassium, and allowed to dry spontaneously 
in a dark room. If a slip of this paper is exposed for five 
minutes to a current of air, which will be often supplied by the 
wind, or may be produced by walking briskly, it will be found 
to have acquired a delicate red tint, if ozone be present even in 
the smallest quantities. The tint will be best observed by com¬ 
paring the slip after exposure with another slip of the same paper 
which has not been exposed. The action of the diffused light of day 
on the paper is rarely perceptible after so short an exposure, but 
this source of error can be easily avoided by enclosing the paper 
in a hollow cylinder of wood. 

Although with the experimental resources now at our com¬ 
mand, we can scarcely venture even to estimate the actual amount 
of ozone at any time present in the atmosphere, yet it may be 
possible, as Schonbein long ago proposed, by applying a chro¬ 
matic scale to the indications of the test-papers, to ascertain ap¬ 
proximately its relative amount in different localities, and its 
variations in the same locality. Such estimates must, however, 
be most uncertain, since the shades of colour produced on test- 
paper hardly admit of being defined by numbers ; and in this 
particular case they are liable to a special source of error, as there 
can be little doubt that a large but unknown part of the ozone in 



Fig. 5. 


the air which comes into contact with the paper is catalytically 
destroyed, and produces no chemical effect whatever. At the 
same time the ozonometer, especially when used with an aspira¬ 
tor, does unquestionably give indications pf value regarding the 
ozone states of the atmosphere, and till more accurate methods 
are devised these observations ought certainly to be continued. 

Ozone is rarely found in the air of large towns, unless in a 
suburb when the wind is blowing from the country ; and it is 
only under the rarest and most exceptional conditions that it is 
found in the air of the largest and best ventilated apartments. 
It is, in fact, rapidly destroyed by smoke and other impurities 
which are present in the air of localities where large bodies of 
men have fixed their habitation, and I have often observed this 
destructive action extending to a distance of one or two miles 
from a manufacturing town, even in fine and bright weather. 

Ozone is rarely, if ever, absent in fine weather from the 
air of the country, and it is more abundant, on the whole, in the 
air of the mountain than of the plain, * It is also said to occur 
in larger quantity near the sea than in inland districts. It has 
been found to an unusual amount after thunderstorms—a fact 
which is favourable to the view that the presence ot ozone in the 
atmosphere is due to the action of the free electricity of the 
latter On the oxygen of the air. The amount of ozone in the air 
is greater, according to some observers, in winter than in sum¬ 
mer, m spring than in autumn j according to others, it is greater 
m spring and summer than in autumn and winter. As rewards 
the Influence of day and night, the observations do not all tell 


the same tale, Ozone has usually been found more abundantly 
in the air at night than by day, but some careful observers have 
found the reverse of this statement to be true, 

Schonbein was the first who attempted to connect the fluctu¬ 
ations of atmospheric ozone with the prevalence or absence of 
epidemic disease; and since this suggestion was first published, 
numerous observations have been made in different countries 
with the view of ascertaining whether there is really any oon* ; 
necrion between the indications of the ozonometer and the health 
of a district. It has been asserted, for example, as the result of 
observation, that an outbreak of cholera is accompanied by a> 
marked diminution of atmospheric ozone; but this statement 
has been disproved by later and more trustworthy observations. 
On the whole, I think it may be safely asserted that no con¬ 
nection has yet been proved to exbt between the amount of 
ozone in the*atmosphere and the occurrence of epidemic or other 
forms of disease. 

The permanent absence of ozone from the air of a locality 
may, however, be regarded as a proof that we are breathing, if 
1 may venture to use the phrase, adulterated air. Its absence- 
from the air of towns, and of large rooms, even in the country, is 
probably the chief cause of the difference which every one feels 
when he breathes the air of a town, or of an apartment however 
spacious, and afterwards inhales the fresh or ozone-containing, 
air of the open country. It is, indeed, highly probable that 
many of the most important actions, by which the products of 
vegetable and animal waste are removed by oxidation from the 
air, are due to the action of ozone, and could not be effected by 
ordinary or inactive oxygen. If the amount of ozone in the 
atmosphere appear too small to produce such large results, we 
must remember that, from its powerful affinities, ozone is being, 
continually used up, and must, therefore, be constantly re¬ 
newed. 

The physiological action of ozone on the animal system is a 
subject of interest, and I am able to state the general results of 
two independent inquiries—one conducted a few years ago, by 
Dr. Redfern, in Queen's College, Belfast, the other recently 
communicated to this Society by Mr. Dewar and Dr. McKen- 
drick. Dr. Redfern’s experiment* have not been published, but 
he has kindly supplied me with the following note on the sub* 
ject :— u The general results,” he savs, ** I obtained from about 
forty experiments conducted from May to September, 1857, to* 
find the effects of oxygen and Ozone on different animals, ore as 
follows. The respiration for a very short time of oxygen, con¬ 
taining about , J^th part of ozone, is certainly fatal to all ani¬ 
mals. The same gas, when passed over peroxide of manganese 
and freed from ozone, is comparatively harmless, even when 
respired for long periods. Respiration of such a mixture of 
ozone for thirty seconds kills small animals, some dying after 
respiring it only fifteen seconds, whilst similar animals will live 
in good health for months after respiring oxygen alone for thirty- 
seven hours, the carbonic acid being removed during the experi¬ 
ment Death is not due to the closure of the glottis, for it 
occurs when a large opening has been made in the trachea. 
Ozone causes death by producing intense congestion of the 
lungs with emphysema, and distention of tbe right aide of the 
heart with fluid or coagulated blood, frequently attended by 
convulsions. If ozone be respired in a dilute form, the animals 
become drowsy and die quietly from coma, the condition of the 
lungs and heart being the same, except that the emphysema is> 
less marked. Animals which have respired oxygen for more 
than twelve hours will now and then die suddenly from the/ 
formation of coagula in the heart, even after they have appeared 
in good health for some days.” 

The following are the conclusions which Mr. Dewar and 1 
Dr, McKendrick have deduced from their researches* Inha¬ 
lation of an atmosphere highly charged with ozone diminishes- 
the number of respirations per minute, and reduces the cardiac 
pulsations in strength, the temperature of tbe animal being at 
the same time lowered from 3* to C. After death the blood' 
is found to be in a venous condition. Neither the capiUary circu- 
lation nor the reflex activity of the spinal cord is appreciably 
affected. The same remark applies to the contractility and work-., 
power of the muscles. Ozone acts on the coloured and colour*/ 
less corpuscles of the frog like carbonic acid. Ciliary action I*; 
not affected by ozonised air or oxygen, but if the layer of liquid 
be very thin, the cilia art readily destroyed. 

The thermal changes which accompany many of the reaction*? 
of atone are well marked, and their tovastJgatlon, wh&k has 
been undertaken by Mr* Dewar, promises to yieM a vakiahv 
addition to our thermo-chemical knowledge., / 
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THE COMMON FROG* 
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more movable. In addition to these it is defended by a 
third eyelid, called the victitating eyelid, which is similar 
to that one which may be seen (if watched for) so fre¬ 
quently and rapidly to cross the eye of birds, eg of a 
hawk. 



Fro. 74.—X. The left "side; and JI. the right side of the Heart dissected. 

I. — LA, the left auricle; FV, the four pulmonary veins ; ai, a style 
passed through the murieulo-ventricular aperture ; MV, the mitral valve ; 
ai t a style parsed through the left ventricle into the aorta ; RA, RV, 
parts of the right side oi the heart ; FA, pulmonary artery. 

II. —right auricle; P r CS, superior vena cava; VC I, inferior 
vena cava, the styles fe, cd, being passed through them into the auricle ; 
ai , Style passed through the auriculo-ventricular apermre ; TV, tricuspid 
valve ; RV, right ventricle ; SL, setui-Iunsr valves at the base of FA, 
the pulmonary artery, through which the style gh is passed ; LA, LV, 
auricle and ventricle of the left side of the heart. 

This structure, however, is no mark of affinity to birds, 
as it is one which reappears, when wanted, in widely dif¬ 
ferent forms. Thus we find it in the whale, i.e, in the 



Yia. 75.—The Frog's Heart. Thevcntriclc is below s, the sortie bulb is on the 
left ot 1, and ends in six .aortic trunks, three on each *»de. The first of 
ih ok (*), ends in the carotid gland <#)> whence spring the Ungual (/), and 
the carotid ( 4 » arteries. The second trank (a), IS the root of tne great 
dorsal aorta. The third trunk (1), ends In the pulmo-cutaneous artery 
(f\ and the pulmonary artery (fi, which is shown sending ramification* 
. over each lung. 

highest class of the Vertebrate sub-kingdom, and in cer- 
tamsharks, t\e. in the lowest class of the same, 

Eyelids do not exist in all members of the frog’s class, 
^vein ln kt order they are extremely minute, in Pipa and 

. • CpttUmted ftemp 307. 


DadyUthrt 1, which have very small eyes. In AmpMuma 
they are completely wanting, and in Proteus and in the 
Ophiomorpha the minute eyeballs are covered with the 
ordinary and unchanged skin of the head. 

The ear of the frog’s class presents us with the inci¬ 
pient condition of that part as an organ destined to re¬ 
spond to sonorous vibrations conveyed to it by the 
atmosphere. 

In man the internal ear (enclosed in the densest bone 



of the skull, named, from its density, “petrous *) is a very 
complex organ. The aperture, surrounded by the fold* 
of the external ear, leads by a canal towards a cavity 
called the tympanic cavity, which cavity is shut off from 
the exterior by the tympanic membrane (or drum of the 
ear), which stretches across the canal at a considerable 
distance from its external aperture. On the inner side of 
the tympanic cavity lie the convoluted tubes (richly sup¬ 
plied with nerves) which constitute the real organ of 
hearing or internal ear. 



Tui> tjl —Diagram of section of Fron*s heart. LA, loft auricle; RA, right 
auricle jk, ventricle; s, movable septum dividing the left aortic pas¬ 
sage // from the right aortic passage ip ; v, valve; 3, 3, aortic trunks 
(leading to p, pulmonary artery and **, cutaneous respiratory artery ; 
a, a, aortic trunks going to form th- great dorsal aorta; cgld, carotid 
gland interrupting the Row of blood into /, the lingual artery, and c, the 
carotid artery. 

Although the tympanic cavity is shut off from the exte- 
Tior by the tympanum, it nevertheless is not altogether 
shut off from the exterior, since it communicates with the 
back of the mouth by a long and narrow canal termed 
the Eustachian tube. 

ft is the existence of these Eustachian openings wtothe 
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•tyfirem the ihouth which causes people when intently 
listening to keep their mouth slightly open. 

in the frog there is no such external canal, but the 
tympanum is plainly to be seen in the way already de- 
scribed, on the side of the head, covered only by a slightly 
striated portion of the skin of the body, 'fhe Eustachian 
tube, however, still exists in the frog, though it is short 
and wide, and the opening of each is to be seen on one 
side of the back of the mouth. 

This condition of things, however, does not exist in all 
the members of the frog’s order, still less of his class, But 
in Proteus , Siren , and Menobranchus there is no tympanic 
cavity whatever, and the organ of hearing is simply im* 
bedded in the skull, and probably responds but to sonorous 
vibrations conveyed to it by the denser aquatic medium, 
and not at all, or but very imperfectly, to those of the 
atmosphere. 

In the ordinary efts we still meet with an Eustachian 
canal, but the tympanum is absent. 

In the frog’s own order, as in Pdotates and Bombinator, 
we may fail to find any tympanum, while the Eustachian 
tubes are all but obliterated, being reduced to the most 
minute dimensions. 

Another condition, however, may be presented which 
offers a singular contrast, and is the more remarkable from 
the widely separated geographical situations of the forms 
which present it. In the South American Pipa y as well 
as in the South African Dactylethra, the two Eustachian 
tubes run together and open at the back of the mouth, by 
a median and common aperture. 

Strange to say, this is the very condition which exists in 
birds, though most certainly it cannot be taken as any 
sign of affinity. In the crocodile these tubes have also a 
common median opening, but, unlike birds, each tube has 
also its own lateral opening into the throat, so that there 
come to be three Eustachian openings. 

Can the resemblance between Pip a and Dactylethra in 
this matter be taken as a serious indication of genetic 
affinity, in spite of the wide, deep, and probably ancient 
Atlantic which rolls between the two species now ? 

Tfhis is a question which cannot be confidently an- 
swered, seeing in how many other instances structural 
peculiarities have evidently had an independent origin. 
Nevertheless, the fact that these two genera agree also in 
the small size of the eyes, rudimentary eyelids, and vastly 
expanded sacral transverse process would seem to point to 
some ancestral and fundamental relationship. If so, how¬ 
ever, it is remarkable that no other such forms, or no 
intermediate ones should have been preserved, seeing that 
neither kind can be suspected of having migrated to its 
own habitat from the existing habitat of the other; and 
therefore that forms similar to that from which we may, if 
we please, conceive both to have been derived must have 
had a more or less widely extended geographical distribu¬ 
tion and have been numerous in order to have given origin 
to genera in many respects so different as the two in 
question. 

The Circulation of the Frog 

Not only every animal, but every living being, requires, 
in order to carry on the functions of life, to interchange 
some of the gaseous elements of its body with gases of 
the medium (air or water) in which it happens to live. 

Another function of extreme generality is that of con¬ 
veying to all the parts and organs of the body nutritious 
matter for their growth or for the repair of those destruc- j 
tive effects Wuich the processes of life inevitably produce 
in them. 

In all members of the highest sub-kingdom of animals 
(It. in ah Vertcbrata) these processes of gaseous inter¬ 
change and nutrition are effected by means of dosed 
vessels, along which the stream of nutritious fluid (the 
blood) is continually carried in a definite and constant 
oome. During some or other part of that course the 


blood becomes exposed to conditions specially favourable 
to the gaseous interchange, the bliod parting with car¬ 
bonic acid gas and ootaining in its place an increased 
supply of oxygen. 

This process of blood oxygenation is termed respira¬ 
tion, ana the organs which subserve it are termed respira¬ 
tory or breathing organs. Such organs in man are the 
lungs. The central organ of circulation in man is, as all 
know, the heart, which is a muscular organ, divided into 
four chambers, or cavities. 

These chambers are called “ auricles” and u ventricles,” 
and there are two of each—there being an auricle and a 
ventricle on the right side and also on the left. 

Blood that has performed its nutritive functions, and is 
therefore charged with carbonic acid gas, is called venous 
blood, and is conveyed by the veins to the right auricle, 
whenqe it passes into the right ventricle, which sends it 
to the lungs for purification. 

The oxygenated, or arterial blood, is returned from the 
lungs to the left auricle, and hence it is directly trans¬ 
mitted to the left ventricle, whence it is driven through 
the great artery (the aorta) into other arteries, and so dis¬ 
tributed all over the body. The aorta passes downwards 
in front of the backbone, when it is called the descending 
aorta . Before turning downwards, however, it gives off 
great arteries to the arms and head, the carotid arteries 
carrying blood to the latter. 

Now it is very important that the blood should not 
proceed in a direction the reverse of that indicated, and 
to prevent such misdirection, or regurgitation, special 
valves are placed at different openings ; these valves 
freely allowing the blood to flow in the proper direction, 
but instantly opposing an effectual obstacle to a contrary 
flux. 

The openings of the auricles into the ventricles are 
guarded by valves, as also is the opening of the left ven¬ 
tricle into the aorta, and that of the right ventricle into 
the artery going to the lungs. 

The valve which guards the entrance into the right 
ventricle is called tricuspid, and consists of three flaps 
attached by delicate tendinous cords in such a way as to 
hinder the tending backwards of the flaps into the right 
auricle, and so allowing the blood to flow back into that 
chamber. 

The valve which guards the entrance into the left ven¬ 
tricle is called mitral (from a fancied resemblance to a 
bishop’s mitre), and consists of two flaps. The aperture 
leading from the left ventricle to the aorta is guarded by 
three crescentric flaps—caBod the * semilunar* valves of 
the aorta. 

In man the whole of the blood is sent to the lungs for 
purification dsariqg cadi circuit of this most important 
fluid, and every organ is supplied with oxygenated blood. 

If in any ammafi the process of parifestbn is incom¬ 
plete it is manifestly desirable that these organs of the 
body, the functions of w hich am the most important, 
should be supplied wihdtettpatt iff the blood which is 
pure. This considewdieo eminently applies to the brain, 
the director and cmwaplJer of the entire body. 

Now all birds and beasts without exception, share with 
man this perfect a&raridp of the entire blood, the whole of 
the blood in the classes Mammalia and A vts being purified 
in the tungs before being distributed to the body. 

The conditions by which the frog, at the various stages 
of its existence, oxygenates its blood and directs the puri¬ 
fied stream in the most desirable manner, are curious and 
instructive. 

It is generally known that the lower air-breathing Ver¬ 
tebrates (Reptiles and Batrachians) have the heart less 
completely divided than in the higher classes, so that the 
oxygenateu (or arterial) Wood and the unoxygenated (or 
venous) blood become mixed in the single or imperfectly 
divided ventricle, 1 

It might well be supposed, and in fact has generally < 
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bem so, that in animals with a heart so imperfectly 
divided, the blood sent to the lungs would be necessarily 
a mixture of venous and arterial fluid, and similarly that 
the blood distributed by it to all the organs and parts of 
the body is alike a mixture of pure and impure fluid. 

In fact, however, this is by no means the case, and in 
the frog, in spite of the reception into a single chamber 
of both venous blood from tne body, and of arterial blood 
frofti the lungs, special mechanical arrangements effect 
such a definite distribution of the two sons of blood, that 
the 1 unojfygenated fluid from the body is sent to the 
purifying respiratory surfaces (lungs and skin), and that 
the pure oxygenated blood alone goes to the head and to 
the brain. 

For the detection of this beautiful mechanism, we are 
indebted to the careful investigations of Ernst Rriicke,* 

The heart of the frog consists of a right and left auricle 
(divided by a delicate septum), both opening into a single 
ventricle. From the latter proceeds an aortic root (bulbus 
aortae) which gives rise to three arterial trunks on each 
side. 


The first of these, or carotid trunk (i), ends in 
an enlargement (a) termed the carotid gland, of spongy 
structure, which gives rise to two arteries, one the lingual 
(/), the other (c), the carotid which goes to the head and 
brain. 

The second, or systemic trunk (2) meets its fellow of 
the opposite side beneath the spine, and thence passes 
backwards as the great dorsal (in man descending) aorta, 
giving off arteries to all parts of the body. 

The third, or pulmo-cutaneous trunk (3) ends by 
dividing into two arteries. The anterior of these (r) goes 
to the skin (which, as we have seen, is in the Frog an 
important agent in respiration), the posterior one (p) goes 
to the lungs. 

The heart itself is of a more or less spongy texture, but 
the main cavity of the single ventricles open at its extreme 
right into that of the aortic bulb (<f). In close proximity 
to the opening are the openings from the right (0) and the 
left (a) auricles respectively. 

The aortic bulb is constitutionally divided by a mov¬ 
able septum (Fig. 77, s) in such a way, that the passage 
on the right side of it leads to the carotid and systemic 
arterial trunks, while the passage on the left side of it leads 
to the third pair of trunks— namely, those ending in the 
pulmonary and cutaneous arteries ; moreover, there is a 
valve in the first of these two passages which tends to re¬ 
tard the flow of blood ( v ). 

The consequences of these arrangements are as 
follows:— 

When the auricles contract, the venous blood from the 
right auricle (RA) is sent into both right and left pass¬ 
ages of the bulb, but by the action of the valve (v), and 
by the structure of the carotid gland, the blood is checked 
on the right side (ip\ while on the left it runs freely into 
the pulmo-cutaneous trunks (r and p ), and thus the respi¬ 
ratory structures receive unmixed venous blood for purifi¬ 
cation. 

As the lungs get gorged with blood, the resistance on 
the two sides of the septum of the bulb becomes at first 
equalised and soon becomes the greater on the left side; 
then the septum is forced over to the left, and the blood, 
now mixed with pure blood, flowing in from the left 
auricle, flows freely along the systemic arteries (2 and 2), 
The obstruction of the carotid glands (c gld) being the 
greatest and the last to be overcome, the .carotid and 
Ungual arteries (c and /) receive the very last of the blood 
—that, namely, which coming from the left auricle is 
purely arterial—and in this way oxygenated blood only is 
supplied to the head, sense organs, and brain. 

If should be borne in mind that in order to develop 
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this most beautiful and complex apparatus, the co-or¬ 
dinate development in due proportion of these beneficial 
obstructions and checks must have been simultaneously 
effected in order that their purpose should be duly served* 
In other words, to account for its formation by an inde¬ 
finite series of minute happy accidents would seem to 
require such a successive occurrence of coincidences as to 
become an improbability so great as to be indistinguish¬ 
able from impossibility. 

St. George Mivart 
(To be continued) 


THE “CHALLENGER” EXPEDITION 


Bermuda 


17 ROM the two visits made by the Challenger to 
I Bermuda we learn a good deal about the vegetation 
of that island. Along the coast, which in some parts is 
irregular and rocky, and in others of a sandy nature, 
frequently with heaps of drifted sand, may be seen in 
abundance a species of Borruhia , a low shrub belonging 
to the composites, /?. arborescens D.C. being common in 
the West Indian Islands, and noted for having both 
glabrous and silvery leaves on the same plant, as well as 
the two forms on separate plants. In close proximity to 
the Bortichia was seen Tournejoriia gnaphalodes R.Br., 
a Boragineous shrub from 2 to 6 feet high, with white 
flowers and downy leaves, and Ipomcea pes-capra Sw. 
with its long stem, which frequently creeps to 100 feet or 
more, and its purple flowers. In the crevices of the rocks 
grow Euphorbia glabrata V., a shrubby glabrous plant 
common to the West Indies, and on the shores of Florida, 
Honduras, &c. A species of Tamarix is also abundant, as 
well as Co nocarp us erect us L, and Coccoloba uvifera Jacq., 
known in the West Indies as the seaside grape, from the 
violet-coloured, pulpy acid-flavoured peiranth ; an astrin¬ 
gent extract like kino is likewise prepared from the bark, 
and the bark itself is used for tanning leather. 

Many trailing plants scramble about on the sand dunes, 
assisting to bind the loose sand together. Amongst the 
most important of these is a hard, prickly grass, probably 
a species of Cenchtus , Cakile cequalis L.’Her, a singular 
cruciferous plant allied to our Sea Rocket, and a species 
of Sccevola. The Mangrove (Rhizophora mangle L.) oc¬ 
curs in swamps similar to those which have been so often 
described by travellers; but beside the true mangrove 
swamps, there are others occupied by trees of Avicenm z, 
A . nitida Jacq. being known in the West Indies as the 
black, or olive mangrove. 

In the peat bogs, or marshes, which are surrounded by 
low ranges of hills, the most striking character of the 
vegetation is the ferns ; species of Osmunda are abund¬ 
ant, as well as Pieris aqutlina L Some of the marshes, 
however, have their special character of fern vegetation 
some species, as for instance Acrostichum aureum L ( Chry - 
sodium vulgarc Fee), being found only in particular spots. 
The Junipers ( Juniperus bermudiana Lun.) also thrive 
in the marshes, but none of the trees at present standing 
approach in size those that are occasionally found below 
the surface. These large trunks usually lie at a depth of 
about two feet. The average diameter of the trunks of 
existing trees may be taken at from two to three feet, and 
these are mostly unsound in the centre owing to the 
marshy ground in which they grow. The largest known 
living trees in the island measure respectively fifty-nine 
inches and thirty-nine inches in diameter ; the first is 
hollow, but the second is apparently sound. Amongst 
other noticeable marsh plants are Myrica cen/era L., a 
shrub the berries of which, in Central America, yield 
wax from which candles are made, and Rhus toxico¬ 
dendron L., the Poison Oak of North America. 

In the fresh-water ponds or lakes inland, some of which 
are a quarter-mile long, and often are in close contiguity 






to ft peaty marsh, though tike waters Appear not to be 
Effected by the peat but sire said to be salt at certain 
periods, occur abundance of conferva and minute algae, 
as well as a species of Ritppia* In the shady damp 
hollows, at the entrances of the caVes, is usually seen a 
rich growth of ferns, jessamine, and coffee trees of good size* 

The general features of the indigenous vegetation of 
the islands are the Junipers, Lantana caktara L., a 
verbenaceous shrub which grows in dense masses, and 
the Oleander, which also grows in abundance and is used 
for hedges. A few trees of the Date and Cocoa-nut 
palms may occasionally be seen, but their fruit produce 
is not sufficiently abundant to be of any importance. One 
of the greatest pests in the island in the form of a weed is 
Lcucatia glauca Bth., which sends down its tap roots to 
a great depth, and is difficult to eradicate. It is a legu¬ 
minous plant, and in its native state forms an orna¬ 
mental tree. 

The least cultivated part of the island is at Paynteris 
Vale, where orange and lemon-trees luxuriate in their 
wild state. From the prevailing dampness of the atmo¬ 
sphere all over the island, a species of Nostoc abounds 
not only in the caves and on the rocks near the sea¬ 
shore, but also amongst the roots of grass on lawns. Out 
of about 160 flowering plants collected in Bermuda 
Morus rubra, Hibiscus arborca y and Ckrysophyllum cainito 
are the only three that do not occur in an absolutely wild 
state. Perhaps not more than 100 are true Bermuda 
plants. Many of the plants of the island were no doubt 
originally brought from the West Indies by the Gulf 
Stream, or the cyclones. The presence of American 
plants is perhaps to be traced more to the migrations of 
birds, which come in large numbers, more especially the 
American Golden Plover. Then, again, to account for the 
presence of other plants, there is the fact of the annual 
importation of large quantities of hay, and also of seeds, 
such as onion seed from Madeira and potato seed from 
America, with which other seeds are, no doubt, constantly 
introduced. Shipwrecks, also, which occur on the coast, 
are probably fruitful sources from whence new plants 
arise; as a proof of this, it is stated that a vessel with a 
cai go of grapes was recently wrecked and the boxes of 
grapes washed ashore, the seeds of which, being saved, 
were sown, and produced an abundance of young plants. 


INDUSTRIAL CHEMISTRY 

T HE Society of Arts seems to be increasing its effi¬ 
ciency every year, u lengthening her Cords and 
strengthening her stakes ; * quite recently a Chemical 
Section has been added, which we believe will be pro¬ 
ductive of much practical benefit. At the opening of this 
Section on the 6th inst., the chairman, Dr. Odling, gave a 
valuable and interesting address, which, by the courtesy 
of the secretary of the Society, we are able to present to 
our readers :— 

I have been desired by the Council to say a few words 
at this introductory meeting on the importance of In¬ 
dustrial Chemistry, but really to do so is to urge upon you 
a theme which requires no advocacy, I should think, on 
the part of anyone, and I am afraid it would be ft* tedious 
as thrice-told tales. If we look at the objects With which 
we are surrounded and consider how very few of them 
are in a state in which they are presented to us by nature, 
we shall find that the metamorphoses to which they have 
been subjected are essentially chemical ones ; that IS to 
say, wherever we find one kind of matter in nature, and 
somehow or other the matter is turned into another 
kind of matter, we submit it to a chemical change; and 
how very few indeed of the different kinds of matter with 
which we are surrounded are really in their primitive 
fonns. When we have mentioned Wood add stone, 1 
mean building stone, we have mentioned almost ah. 


When We consider the gas Which, though no# gas, wel l 
short time ago in the form <ff coal, or the glim of otir 
windows which a short time back Was in the forth of sand, 
soda, and limestone, or if we look at the plaster of Otfr 
rooms, which was originally limestone, which has under¬ 
gone varied metamorphoses, and more particularly I 
might direct your attention to the metallurgical industries, 
especially iron, which was a short time Wore in the 
ironstone—all these are instances of the chemical meta¬ 
morphosis to which we subject the different natural 
objects, and so change one kind of matter into another. 

Among all these metamorphoses which are of a chemical 
nature there are some to which we more particularly 
apply the name of chemical manufactures. In reality, a 
brick is as much a product of chemical change; it was 
not originally the same matter it now is, but was pro¬ 
duced by a change of chemical composition of its 
elements. But among these more particularly called 
chemical manufactures, the production of which is con¬ 
ducted in works which are called chemical works, are 
those performed in so-called alkali works; and I think 1 
need have no hesitation in saying that these works 
have proceeded to a far greater development in this 
country than in any other, notwithstanding the fact that 
among the constituents received and metamorphosed by 
these works are many which are of foreign extraction, 
more particularly the pyrites, or other sources of sulphur, 
and tne manganese or other sources indirectly of the 
chlorine manufactured at these works. And we see, that 
in the course of lectures which has been provided for 
us, three have reference especially to these manufactures, 
which are conducted exclusively at works which are 
denominated chemical works. We have a process for the 
manufacture of soda by Mr. Vincent; another on pyrites, 
as n sou ice of sulphur, copper, and iron, by Dr. Wright j 
and another on the manufacture of chlorine, by Mr. 
Weldon. 

Starting from the crude substances, coal and lime¬ 
stone, and pyrites and common salt, we have a produc¬ 
tion of soda which will be treated of more particularly in 
Mr. Vincent’s address. Then we have the further manu¬ 
facture of copper, sulphur, iron, and chlorine, which are 
the necessary economical concomitants. It is indeed 
remarkable, at the present day, how much the production 
of chemical manufactures takes in the working up of what 
were formerly waste products* Perhaps we could not 
have a more singular instance of this than in the utilisft- 
tion to which that class of refuse, which was formerly 
known as burnt pyrites, is now put Not only do we ob¬ 
tain from the original pyrites sulphur in a form which was 
formerly thrown away on a very large scale, but, more¬ 
over, copper and iron, which were also formerly thrown 
away in the burnt pyrites. And we have also one very 
remarkable product now obtained from pyrites on a com¬ 
paratively large scale, and I may say. with regard to the 
manufacture of copper from pyrites, that the amount now 
produced—as Mr. Wright will tell you—from a material 
which was formerly thrown away, constitutes a very lat&e 
proportion of the entire quantity now manufactured in tne 
United Kingdom. 

But in addition to that there is a very considerable 
manufacture of silver now going on also extracted froth 
these waste pyrites. This extraction of silver from these 
pyrites, in which it occurs in an exceedingly minute 
proportion, has an essential interest for chemists in this 
point of view, that the processes which are adopted far its 
extraction really resemble most closely the processes 
which prn-ely scientific chemists adopt in the kmoratory. 
The pyrites are first of all heated with common safe, 
whereby the copper is converted into chloride of Copper 
soluble in water, and the silver into the state of chloride 
of silver, which is soluble fci the comfftdn salt solution; 
and not only so, but in this process of mmoririi 
soluble copper and the soluble silver frirm these ; 


4 J* iOT*ttic *ad thtt sulphur, which formerly prevented the 
Vmnt pyrites being put to any use* are got rid of, so that 
whet remains in useful in a further stage of the iron 
manufacture* But with regard to the extraction of the 
ritveTi we find how important a knowledge of even deli¬ 
cate chemical processes is, in order to allow the extrac¬ 
tion to be pursued with advantage. By the ingenious 
process of Mr. Ciaudct and Mr. Phillips, it is first of all 
oriunined by the nicest chemical means to see the exact 
a&ount of sliver it contains, by a process riyalling in deli¬ 
cacy that which is pursued in laboratory research, and 
having ascertained exactly the quantity of silver contained 
in the solution, the exact quantity of extremely expen¬ 
sive reagent, iodide of potassium, which is required, is 
added to it to precipitate the amount of silver ; and when 
die iodide of silver is thrown down the iodine is recovered 
to be used over and over again, and the silver itself is set 
free by means of metallic zinc, which forms iodide of zinc, 
thus setting free the silver. In this way, a considerable 
portion of silver is extracted. 

I mention this as an illustration of the remarkably 
close association which is every day taking place between 
sure chemistry in the laboratory, and manufacturing 
chemistry in the factory. Now-a-days we have such out- 
of-the-way bodies, as they were formerly considered, as 
these different aniline products, as alizarine and chloral, 
which were formerly barely obvious in the laboratory, now 
made on a manufacturing scale. On the other hand, we 
find these different products of estimation, formerly con¬ 
fined to the laboratory, are now carried on in the manu¬ 
factory, and thereby such an element as silver is produced 
by processes which are essentially laboratory processes. 
In this way it happens that we find many improvements 
in manufacturing chemistry are now produced by men who 
have obtained a reputation in other tields. For instance, 
I need scarcely refer to the names of Hoffmann, Perkin, 
and Nicholson, gentlemen known as scientific chemists 
and men of the highest eminence, before their attention 
was direct#! to manufacturing operations, and they realise 
on a manufacturing scale the results of their laboratory 
experience. In mentioning thetxl, I ought not certainly 
to dissociate from them our lecturer this evening, Mr. 
Field, who was so long and so highly esteemed in purely 
scientific circles for his admirable researches into a great 
number of compounds, more especially connected with 
mineral chemistry, before he devoted his great ability to 
the elucidation and improvement of the manufacture 
df aniline dyes, and subsequently to these metamor¬ 
phoses of the bodies which we now use for illuminating 
purposes in the form of paraffine and ozokerit;, and also 
the other candles which are composed of stearic acid, 
palmitic add, and so on. 

But while in this way manufactures derive a very great 
advantage from the light thrown on them by purely scientific 
chemists in one way or another, I do not think wc ought 
to overlook the benefit which pure chemistry derives, on 
the other hand, from manufacturing operations. I do not 
mean the mere material gain that purely scientific chemists 
jive enjoyed by the opportunity of examining minutely a 
great number of bodies, which previously it was almost 
impossible for them to obtain, but I think they have 
gamed a Veiry much greater knowledge of the especial 
subject of their studies — I mean chemical phe¬ 
nomena, We chemists take in our province every 
change by which one kind of matter becomes me¬ 
tamorphosed into another kind of matter, whereby that 
which was ironstone, for instance, becomes iron, whereby 
which was sand, chalk, and soda becomes glass, and 
)vbteh rakes place wherever one kind of matter is meta- 
afofpbosed into another : but, after aU, a great number of 
fW metaraorphofees which We must study take place in the 
ttfewfcite and small vessels of similar character; and we 
richer too Opt, I say, to shut our eyes to those tneta- 
a wspbo w which take place On a large scale utt w d us. 


Those changes manifest themselves particularly in 
two forms. We Have those by which the different forms 
of agricultural produce are furnished us by the vegetable 
kingdom, and by which they are metamorphosed into the 
animal kingdom. Here we have one great illustration of 
industrial chemistry—the chemistry by which crops are 
produced, and by which stock is fed and flesh is made. 
This feeding of stock and production of crops is one very 
large function of industrial chemistry, and I would ven¬ 
ture to say that any scientific chemist who devotes his 
attention entirely to what takes place in the test-tube, and 
who neglects those changes which are constantly taking 
place around him, has a very imperfect notion of the sub¬ 
jects which he professes to investigate. And in addition 
to these changes thus taking place in natural processes, 
modified to a certain extent by art, we have three other 
processes which take place on a grand scale, by which 
from such substances as ironstone we produce metallic 
iron, from common salt, on the one hand, carbonate of 
soda, applied to the manufacture of glass and other useful 
purposes, and by which we provide also chlorine in its 
different combinations, applicable to so many purposes, 
more particularly in the preparation of our wearing ap¬ 
parel, and in our linen and fabrics of every description. 

I think, then, that when we have the advantage of 
having these industrial subjects brought under our notice 
by men like our friend here, who are familiar, on the one 
hand, with the most recondite points of theoretical che¬ 
mistry, and, on the other hand, with the greatest practical 
achievements which have been obtained in manufacturing 
chemistry, it will be of immense benefit to those who 
wish to study chemistry in its pure aspect, as they will 
see what can be done on a large scale, and what 
habitually is done, and what perseverance, assisted 
with chemical knowledge, has obtained for us. It must 
also be interesting to practical men, by throwing out 
suggestions capable of improvement in various branches 
of manufacturing art. I think, then, that the Society of 
Arts has really done a very useful work in bringing to¬ 
gether men engaged in the purely scientific pursuit of 
chemistry on the one hand, and, on the other, men who 
are pursuing the application of the science with a view to 
the practical good of their kind. I do not know that 1 
need trouble you with any further remarks, but I have 
attended here this evening with the greatest pleasure, 
because 1 feel how much advantage is likely to be derived 
by all classes of the community by the discussion of these 
problems which are so interesting to all, and I would ven¬ 
ture to say as much in a purely scientific as in a practical 
point of view. 


NOTES 

SUFFICIENT attention lias not been attracted to the fact that 
one of the recommendations of the Committee on Scientific In¬ 
struction has borne early fruit. Mr. Phillips Jodrell, desirous 
to promote research in physiology, has attached to the professor¬ 
ship of that science in University College, Loudon, an endow¬ 
ment of 7,500/. to enable the professor to devote to biological 
investigation whatever time is not needed for the discharge of 
his duties as lecturer. This endowment is accompanied by the 
further sum of 500/., to be expended in the purchase of the 
necessary apparatus. It is difficult to speak in terms sufficiently 
high of Mr. Phillips Jodrcil’s intelligent munificence, which, we 
have no doubt, will bear good fruit. It is gratifying that the 
recommendations of the Commission have so far had such an 
excellent result, and we only hope that Mr. Jodrell’* handsome 
example will be largely followed by others who have enough and 
to spare, 

Otnt ifottders will no doubt learn with surprise and regret that 
M, editor (he Remu Scimtifaut, and Professor of 
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Law in the faculty 0/ Doual, has been suspended from his pro* 
iessorial duties for one month, and has received notice that he 
must either resign his position as professor or give up the editor¬ 
ship of the Revue Scientifique. The reason for this vexatious 
proceeding we have not learned ; but to outsiders it must seem a 
wanton and mischievous exercise of authority, although the fear¬ 
less way in which the Revue states scientific facts and conclusions 
may have something to do with it. The Revue Scientifigue holds 
the first rank among French scientific journals, contains from 
week to week the cream of scientific work both French and 
foreign, and any interference with its efficiency would be a great 
blow to the cause of Science in a country where a knowledge of 
the methods and solid results of Science is much needed. If the 
threat with which M. Alglave is menaced be carried out, 
those who thus abuse their little brief authority will be 
despised by the whole educated world. We read in the Progrls 
du Nord that M. Terrat has been appointed to take M. Alglave’* 
place, and that when the former entered the class-room the 
students retired silently and in perfect order, leaving M, Terrat 
to lecture to the walls of the amphitheatre and two members of 
the Cerdc Catkolique who did not deem it prudent to join in the 
protest of their class-fellows ; the students, we believe, have 
presented to their professor a unanimous address of sympathy. 
Let us hope that before the expiry of the month those who are 
responsible for this treatment of M. Alglave will think better of 
it, And restore the professor to the position he appears to have 
filled so well, permitting him at the same time to retain charge 
of the journal which is among the thiugs that reflect the highest 
credit on France. 

THE Chimpanzee, which daring the last two and three-quarter 
years has been an endless source of instruction and amusement 
to visitors at the Zoological Gardens, after an illness of two 
months’duration, died on Friday last. The post-morte m examina¬ 
tion showed that the causi ofdmih was ncate tuberculosis of the 
peritoneum, almost exclusively confined to the serous membrane 
covering the liver and spleen, the omentum and small intestine 
being slightly affected. A large bronchial gland was on the 
verge of suppuration, but the lungs were healthy. There were 
no symptoms of hectic during life, and much subcutaneous and 
omental fat were found after death. 

The French Meteorological Society has resolved to hold an extra¬ 
ordinary reunion during Easter-week, a time when a considerable 
number of French and foreign meteorologists are in Paris. This 
meeting has for its object to strengthen the relations which exist 
between the Society and provincial observers, and to study in 
common questions of general interest in meteorology. 

The Meteorological Office has resolved, in compliance with 
the wish of the majority of subscribers to the lithographed sheets 
of hourly readings from their observatories, which are about to 
appear, to issue the sheets in monthly, not quarterly parts. 

In addition to the Bulletin MkSorologique du Word, of which 
we lately announced the publication, we are glad to learn that 
Capt. Hoffmeyer, the Director of the Meteorological Institute 
of Denmark, lias commenced the issue of a daily lithographed 
chart, for his own country, Norway, Sweden, and North-west 
Russia. He has also published an explanation of the chart for 
the use of subscriber*. This chart is most valuable, as it supple¬ 
ments our own daily weather charts and those of the Bulletin 
International^ for a district whence accurate information is sel¬ 
dom obtainable by telegraph in Western Europe. 

In a recent number we intimated that the Perthshire Society 
of Natural Science had interrogated the Parliamentaiy candi¬ 
dates for the county and city of Perth as to their opinions on the 
questions of State help to Science, a responsible Minister of 
Education, and the promotion of Scientific Exploring expeditions. 


Aiwwers—fovourable, we m glad to say—were returned aHh* - 
time only by the two Conservative candidates, one of whom, Sir 
W. Stirling Maxwell, is now M.P, for Perthshire. We are mom 
glad to give place to the somewhat tardy reply, addressed to the 
secretary, of the Hon. Arthur Khmalrd, Member for the City of 
Perth :—“ 1, Pall Mall East, iSth Feb. 1874.—Dear Sir,—t 
was surprised to find copied into a London paper from a Scotch 
journal the questions put in your letter of the 29th January last, 
with the statement that they had not been answered by me. The 
fact of my being, as I believe I am, one of the patrons of the 
Perthshire Society of Natural Science should have been, It 
appears to me, a sufficient guarantee of my approval of tae ob¬ 
jects of your institution ; and my active co-operation with Capt. 
Wells in his efforts during the last session of Parliament to ob¬ 
tain the sanction of Government to a proposed grant for the 
furtherance of Arctic exploration, further approves my apprecia¬ 
tion of the objects you advocate, in my willingness to support 
State expenditure for well-devised schemes of scientific research 
and educational purposes.—Yours truly, A, Kianaird.” 

H. N. Martin, B.A., Cantab, D.Sc, Lond., has been ap¬ 
pointed Lecturer on Physiology at Christ’s College, Cambridge. 
Dr. Martin obtained an open scholarship for Natural Science 
at Christ’s College, and graduated in the Natural Sciences Tripos, 
obtaining the first place. Lately he has acted as assistant to 
Dr. Michael Foster in the Physiological Laboratory of the Uni¬ 
versity. A paper by Dr. Martin on the “Structure of the 
Olfactory Mucous Membrane " appeared in the last number of 
the Journal of A natomy, and was reprinted in the Studies from 
5 the Physiological Laboratory of the University, Cambridge, 
edited by Dr. Michael Foster. 

There will be offered, at the Matriculation exhibition at New 
College, Oxford, beginning on Wednesday, May 21, at 9 A.M., 
two Exhibitions, tenable for three years, of the annual value of 
50/. each. These Exhibitions are open to all persons who have 
not already been matriculated at another College. In the election 
to one of the Exhibitions a preference will be .given to pro¬ 
ficiency in Natural Science, if there is any candidate of sufficient 
merit in the judgment of the examiners. Further account of the 
examination will be supplied on application to the Warden. 

The Science and Art Department has published a catalogue 
of apparatus for teaching chemistry, containing 112 items, with 
prices from which a deduction of 50 per cent is given* We 
should advise all our readers who are interested in the subject to 
obtain the catalogue. The same Department has also formed n 
collection of travelling apparatus for illustrating instruction in 
Physical Geography, which will be lent, for a short time, to 
teachers of the subject referred to. The apparatus consists of a 
set of physical maps of the world and the various continents, by 
Prof. Sydow, models of Mount Vesuvius, of Mont Blanc, and of 
the Thames Valley. 

We regret to record the death of Dr. Forbes Winslow, which 
took place at Brighton on the 3rd instant, at the age of 63 
years. 

We formerly announced the proposal for an international 
memorial to Captain Maury, which is to take the shape of a 
Lighthouse on the Rocos, to the importance of which Maury 
called attention in bis “Sailing Directions. ” We learn Iron 1 
Ocean Highways that the President of the Board of Visitors df 
the Virginian Military Institute addressed a letter to the Gover¬ 
nor of Virginia on January 23, requesting him to lay the ques¬ 
tion of the Maury memorial before the General Assembly, for 
such moral support as may fitly be given by the repftsentative* 
of a State which gave Maury to the world- A joint committee 
of members of the Senate and . House of Dtefr$stes has since 
been appointed; and the hearty co-operation of the Govern* 
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meets and Scientific Societies fa Europe is confidently expected ; 
toMatiry’s services have benefited not hi* own country only, 
but the maritime intercet* of the whole world. 

Ow the 19th of February, Dr. Peters, of Hamilton College, 
New York, discovered a planet in n h 19 s right ascension, plus 
4 deg. 25 m declination. 


instead of being placed at right angles to the current, It will be 
placed in an oblique direction. This extraordinary step it taken 
to connect the rue des Etats on the left bank with the old arsenal 
quarter on the right bank. 

M. Figuier has issued through Hachette his Anna 
Scientifique. It is the 17th volume of the whole series. 


M. Charles Saintb Claire Deville, the meteorologist, 
announced publicly before the French Institute, that the week 
ton March 9 to 16 would be a very cold one. The prognottica* 
tion is in a fair way of being fulfilled. 

The last scientific letter written by the lamented M. Quetelet 
waa to General Myer, the Director of the American Meteoro¬ 
logical Service. Its purpose was to inaugurate the daily 
intercommunication of meteorological news between the States 
and Belgium. The scheme so originated is working regu¬ 
larly and was not interfered with by the death of the learned and 
respected Belgian astronomer. 

The Lancet says that the authorities of the University of Aber¬ 
deen have now under consideration a proposal to institute a new 
degree in arts—that of Bachelor of Science. 

HERR von hem Borne writes to the DeutscheFisherei Verein , 
in Berlin, that he is at present occupied upon an exhaustive 
treatise, on the most recent and best methods and implements of 
fishing with the hook and line, especially as used in England 
and North America, and is desirous of receiving information on 
thcce subjects from dealers and others, to be embodied in his 
proposed work. 

Velocipedes are becoming an institution in Paris for for¬ 
warding messages from the Exchange (Bourse) to the central 
telegraphic office, rue de Grenelle. The rates charged by “veloce- 
snen ” are two shillings. The run there and back, including 
delivery of messages, takes about 25 minutes for a distance of 
3 miles 1,320 yards. It is contemplated by some speculators to es¬ 
tablish a public company. When Marshal Bazaine’s trial was going 
on, velocipedes were used for conveying messages from Versailles 
for the Moniteur , one of the Parisian papers. The single run 
was charged a pound sterling, turd waa accomplished in 45 
minutes for a distance of 124 miles, at a quicker rate than 
the railway trains. But the road descends all the way, 
Versailles being on a higher level than Paris, and the railway is 
Circuitous ; stoppages are also very frequent on the line. 

Carrier-pigeons are largely used by Parisian periodicals for 
carrying latest intelligence. They start from Versailles from two 
o’clock in the afternoon till three. The average number is thirty 
pairs* and the charge four shillings each pair. The journey is 
accomplished in twelve minutes when fogs are not frequent It 
fa not legal for newspaper editors to hire a wire for their pri¬ 
vate use. 

M. Henry Giffard, the inventor of the Injeeteur , has con¬ 
structed a railway carriage with a patent suspension of his in¬ 
vention, which prevents the passengers from feeling any incon¬ 
venience from oscillation* The first public experiments will be 
on the Versailles railway, just after the Impending porlia- 
mentary holidays. 

THH election of a successor to the late Dr. Nelaton has given rise 
to a severe contest in the Secret Committee of the French 
r Academy of Sciences ; for more than a month it has ob¬ 
structed the usual routinoof the Academy. The reports for yearly 
prism, which are ready for adoption, were not read over, 
lie number of competitors Is greater than usual, amounting to 
' aeven. 

\ TitfcParisian Municipal Corporation has decided upon the 
M cm the Seine, which in point of length 

to'BfaekfHars or Waterloo Bridge, London; but 


An International Agricultural Exhibition is to be held on a 
grand scale at Bremen, under the patronage of the Crown Prince 
of Germany, from June 13—21 n*xt. The North German Lloyd 
will grant special facilities to the English exhibitors for the con* 
veyance of implement s from London, Southampton, and Hull 

The enormous extent of the destruction of buffaloes on the 
Western plains of the United States seems to have undergone no 
diminution during the present winter, and there is every reason to 
fear that, should this continue a few yearn longer, the animal will 
become as scarce as U its European congener at the present day. 
At present, thousands of buffaloes are slaughtered, every day, 
for their hides alone, which, however, have glutted the market 
to such an extent that, whereas, a few years ago, they were 
worth three dollars apiece at t lie railroad stations, skins of bulla 
now bring but one dollar, and those of cows and calves sixty and 
forty cents, respectively. A recent Bhort surveying expedition 
in Kansas led to the discovery of the fact that, on the south 
fork of the Republican, upon one spot, were to be counted six 
thousand five hundred carcases of buffaloes, from which the 
hides only had been stripped. The meat was not touched, but 
left to rot on the plains. At a short distance hundreds more of 
carcases were discovered, and, in fact, the whole plains were 
dotted with putrefying remaius of buffaloes. It was estimated 
that there were at least two thousand hunters encamped along 
the plains, hunting the buffalo. One party of sixteen stated that 
they had killed twenty-eight hundred [during the past summer, 
the hides only being utilised. 

A copy of the CaUnder for 1873*4, of the Imperial College 
of Engineering, Tokei, Japan, has been forwarded us. The 
course of study prescribed, both general and special, theoretical 
and practical, and the regulations for the government of the 
College, appear to us to be all that at present could be desired. 

We are asked to state that the Annual Dinner of the mem¬ 
bers of the Institution of Civil Engineers has been appointed to 
take'place at Willis’s Rooms, St. James's, on Saturday, March 21. 
Mr. T. E. Harrison, the president, will occupy the chair. 

We are glad to see that Guido Cora’s well-conducted Italian 
geographical journal, Casmos t is to be henceforth issued monthly, 
instead of every two months. 

An aeronautical society of Paris, the “ Aerial Sport,” has pub¬ 
lished a programme of an aerial spring meeting to be held in the 
neighbourhood of Paris, very likely Vesinet The object is to send 
in the air small fire balloons carrying des pitches iltumtes, whose 
length has been calculated so that the caigo of the balloon may 
fall close to a post chosen. Every champion is to choose his 
own wind; but nobody has a right to approach closer to the 
post than three miles. It is a kind of drill for shelling a place 
with balloons by taking advantage of the wind. 

The additions to the Zoological Society’s Gardens during the 
last week include a Javan Rhinoceros {Rhinoceros sondaims) tom 
Java, purchased; a Negro Tamarin {Midas ursulus) from North 
Brazil, presented by Mr. W, Thomson ; two Goshawks (Astur 
paiumbarius), European, one presented and the other deposited 
by Mr, G, Lascelles ; a Macaque Monkey (Macacus cynomoigus) 
from India, presented by Mr. S. Weight ; two Verreaux, Guinea 
Fowl {Numida eduardi) from East Africa; two Crowned Pigeons 
{Gaunt caronata) from New Guinea, and a Common Cassowary 
(Casuarmt galeaius) from Ceram, purchased.. 





SCIENTIFIC SERIALS j 

Ocean Highways, MarcR—The following are the original 
articles in this number : — “ Dr* Livingstone and the Cameron 
Relief Expedition j” “Francis Gamier—In Memoriam, a 
highly and deservedly eulogistic, memoir (by Colonel Yule, C.B.) 
of this brave and high-minded soldier and explorer, whose un* , 
timely death we recently noticed; “Bbawalpur “An Ac¬ 
count of the Early Jesuit Missions in the La Plata,” by A. A. \ 
Geary ; and “ The British India Steam Navigation Company.” ' 

The Geological Magazine , March,—The following are the 
original article* in this numberThe Leinster Coal-field/’ 
by J, M‘C. Meadows (with a page map); “On a new Species j 
of Dithyrocnns from the Carboniferous Limestone, &c.,” by 
Henry Woodward. F R.S., end Robert Etheridge, jun. (with a 
plate); “ Glacialoid or Rearranged Glacial Drift,” by G. H. 
Kinahan; “On some new Devonian Dossils,” by Prof. H. 
Alleyne Nicholson (with a woodcut and plate); “ Reply to Mr. j 
Poulctl-Scrnpc,” by Robert Mallet, F.R. S. 1 

Quarterly Journal of the Meteorological Society, January,— 
This number contains the following papers :—“ Notes on Meteo¬ 
rology of Vancouver Island,” by R. II. Scott, F.R.S, ; “The 
Thunderstorm at Brighton on October 8, 1873, and iti effect*,” 
by F. E, Sawyer ; “Some of the Considerations suggested by the 
Depressions which passed over the British Islands during Sep¬ 
tember 1873,” by F. Caster ; “On an improved form of Aneroid f 
for determining Heights, with a means of adjusting the Altitude 
Scale for various Temper At u res, ” by Rogers F ield; “ On the Hurri¬ 
cane of August 1873, which moved in a curved track rouud Ber¬ 
muda between the 20th and 23rd, and passed on to Nova Scotia 
and Cape Breton on the 24th, doing extreme damage both at sea j 
and on land,” by Capl. ID Toynbee (with a plate); ‘‘On a Mercu¬ 
rial Barometer for the use of Travellers, filled by the spiral cord 
method,” by Staff*Commander C. George, R.N.; also an account 
of the discussion on the best form of Thermometer Stand, which 1 
took place at the meeting of November 19, 1873. 

Archives ties Sciences Physiques et Na urdles , Jan. 15, 1874.— 
The principal article in this number is an exhaustive study, by 
Prof. Ford, of the seiches, or peculiar tidal phenomena, which 
have long been observed on the lake of Geneva. The subject is 
treated in five sections, as follows : the seiches at Geneva and at 
Morges compared; oscillatory movement in the harbour at 
Merges, analogous to seiches ; the movement of oscillation of 
seiche* ; experimental study (with special apparatus) of the laws j 
of oscillation of libration ; and lastly, comparisons and conclu- j 
sions. Prof. Ford adheres U> the theory generally accepted in 
explanation of the phenomenon, viz., that it is due to variations 
of atmospheric pressure ; the pressure diminishing at one part 
and increasing at another, the surface of the water rises in the 
former case and sinks in the latter. Thus a swinging undulation 
is produced. Some of the larger seiches are attributed to earth¬ 
quakes. The amplitude differs in different seiches; and in the 
same seiche it varies from one point of the lake to another. The j 
duration of different seiches also varies in the same locality ; ! 
juud 1 he duration of seiches is longer at Geneva than at Morges. 
These and other effects the author seeks to explain, harmonising 
them with physical phenomena studied in his apparatus.—In ft 
note on the surface of waves, by M. Charles Cellerier, it is sought 
to show that there is no real disagreement between the lanys of j 
double refraction, as furnished by observation, and the theory j 
based on molecular movements. It is probable, he thinks, that j 
the ordinary ray. whether in uniaxial crystals, or in principal 
sections of crystals with two axes, has not quite the direction 
generally assigned to it ; though the deviation, without dis¬ 
agreeing with theory, may be so small as to escape observation, 
—In the department of zoology, we may notice a review of 
recent researches by Haeckel, Butschli, and others, on Infusoria- 

Memork della Soc. dcgli Spcctroscopisti Italiani, September, 
1873.—Prof, Tacchini contributes a paper on his observaions on 
the magnesium lines and 1,474 line seen bright on the sun’s limb, 
from which it appears that the 1,474 line is always visible in a 
magnesium region ; and further, that it ^frequently appears by 
itself whrre nu magnesium is seen. Two beautifully-executed 
chromolithographs of the chromosphere on the 15 f h and 16th of 
July la*t accompany the paper, showing the relative intensities of 
the magnesium and 1,474 H*>w, together with their position*. 
The intensity of the magnesium lines seems the greater of the 
two, though not covering so extensive a region.—richer Seofeht 
give* a note on the spectrum of iron, and other metals, obtufmid 
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iron give atishtly dilfere»xt spefeMfc He also" grrts aJwrajjjM, 
the carbon spectrum from the e lectric light, whuh arjkiac* 
similar to that of cyanogen, with the addition of 
bands in the yeljow and red.— The tables of Mr. £. Loomjl, 
containing the maximum years of sun-spots, the maximum yean 
of magnetic declination, and the maximum years of 
display from 1778 to 1870. are given , from which, at a glanpt^ it 
is seen that the maxima or all three occur in the same years with 
very small exceptions, and the years o f minima correspond even 
better. ; * 

Justus Lkbifs Annalm der Chmie u. Pkarmack, Band 
170, Heft 3. This number contains the following papers:— 
“Communications from the Chemical Laboratory of the Poly¬ 
technic School at Delft: iv. Researches upon Podocarpic Acid,” 
by A. C. Oudemans, jun. This acid is obtained from the ream 
ot Podo carpus cuprcsstna var. imbricata Blume, ; a tree growing 
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COQH 

~ C 17 H^ 2 O a . Some of the salts are described, and also the tikono- 
and di-iutro substitution products. A sulpho-acid, amidated, 
and brominated derivatives have been obtained, likewise am 
acetyl derivative. The author ha* studied exhaustively the de¬ 
composition products of the new add, and these have fed him to 
the constitutional formula above given.— Upon Cvmene, by F, 
Bcilstein u. A. Kupffer. The authors have examined cymenes 
from cumin-oil and from camphor, and find them to be identical 
The same authors contribute a paper on oil of wormwood. 
This oil yields by distillation a terpene, absinthol (C Jtt H lfi O), 
and a deep blue oil.— M Crystallographic researches on the 
calcium salts of cymene-hyphersulphomc acid,” byM. Jerofeiew, 
— “Cumic acid,” by F, Beilstein u. A. Kupffer, The authors 
obtain the potassium salt of this acid by acting on cumin-oU 
with fused potash.—A lengthy paper on the salts of ethvtalde- 
hyde-sulphurous acid and the action of the sodium-sulphites 
upon ethylidene chloride, by Hans Bunt*.—On the formula «f 
silicates, by Prof. V. Wartha.—The concluding paper Is by 
Otto SigcJ, on the constituents of arnica water and of Jtb* 
essential oil of arnica. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, March 5.—SpcdalGeney*}Mc«tW)g,S-Bi«^ 
F. R . 9 . , vice■ pi esident, in t)ue chair. After the chairman in * 
short conciliatory address, stated the reasons which 1 ad induced 'the 
Council to summon the present meeting, he called on Mr. W; 
Cariuthers, FR.S., who moved “That a Committee be ap¬ 
pointed to consider the Bye-laws and to suggest to the Council 
such alterations, omissions, or additions aS they may 
desirable." The motion having been seconded by Mr. W, S; 
Dallas, Major-General Strachcy, F. R.S., mowed as an amaad- 
ment, which was seconded by Mr. C. J. Breesc, “ That, inso¬ 
much as it appear* that there are differences of opinion in thp 
Society as to the legality of the alterations of the Bye-laws muff* 
at the meeting of January u last 1—(1) This meeting, retaining 
complete confidence in the {Resident and Council of the Society, 
requests them to obtain the opinion of some legal authority^ 
whether these alterations are legally binding on the Society ar 
not; (a) That if the opinion be that the said alterations am 
legally binding, no further steps be taken in referenda to thetirj 
(3) That if the opinion be that the said alterations, Or any of 
them, are not legally binding, the Council be requested to Safas 
the necessary proceedii^s tor setting aside the vote of January 
15 . w —A second amendment Was moved by Mr, J, E. Hatting s 
—** That the case having been already submitted to CotnUdL m 
opinion thereon be read for the information of the waaisigjff 
After much discussion, in which Sir John Lutibudk, Dr, % 
Thomson, Dr. Trimen, Prof. Thiaelton-Dyer, JMr, & Sedtejv 
and others took part, My H siting’s amendment wa* 
and the vote taken on Major-General Sttackfiuttdtdt^ 
was carried, and was afterwands adopted as a mbstantlre MUM.' 






and to Science rendered by the President daring his 
it# the chair, which was carried unanimously by 
i; and the meeting dosed with a vote of thanks to 


^/^tyCflogidal Society; March 3.^-Dr. £. Hamilton, vice-pre- 
akjenf* the chair.—The Secretary read a report on the addi- 
pons that had beep made to the Society’s Menagerie daring the 
month of February, 1874, and called especial attention to a 
|Mayan Hornbill (Buceros malayanus) new to the Society's 
dpiecfton, acquired by purchase ; a Python, presented by Mr. C. 

Noble, of Hong Kong, having been captured in his garden 
oh the Chinese mainland ; and a young male of an undescribed 
species of Deer from Northern China.—A letter was read from 
Sir Henry Barkly, K.C.B., Governor of the Cape Colony, 
announcing that he had obtained a pair of young hared S«-aIs 
[Otari# pusiUa) for the Society’s collection. —A communication 
was read from Mr, W. Ii. Hudson, of Buenos Ayrrs, describing 
the parasitical habits of the three species of Malothrus found in 
Buenos Ayres, namely, M. bmariensis } M. bad ms, and M. rufo- 
axillaris .— Mr. Sclater read an account of a small collection of 
Birds obtained by Sir Graham Briggs in the island of Barbados, 
West Indies.—A second paper by Mr. Sclater contained the 
description of an apparen ly new form of the family Jctenda, 
Which he proposed to call Centropsar mtrus.- A communication 
was read from Dr. J. E. G»ay. F.R.8., containing some remarks 
on Crocodtlm johrtsottii K refit, from Northern Australia, of 
which he proposed to (arm anew genus, Phylas. —Mr. W. Savitle 
Kent, F.L.S., read a paper on a huge Cephalopod or Cuttle 
Fish, announced by the Rev. M. Harvey as lately encountered 
in Conception Bay, Newfoundland, and of which a tentacle 16 
feet long has bten secured for the St. John's Museum (Nature, 
yob ix. p. 332). Mr. Saville Kent contributed the additional 
evidence of an arm 9 feet long preserved in the British Museum, 
itt proof of the gigantic dimensions occasi- nnlly attained by cer¬ 
tain members of this order of the Mollusca, and proposed to 
institute the new generic title of Mc^alotmthis for ineir ♦ social 
reception ; he further suggested dbtingmdimg the Newfoundland 
example as &lc$alotmtkis hatveyi, in recognition of the service 
to science rendered by Mr. Harvey, in his record of and steps 
taken to preserve so valuable a trophy. 

Geological Society, Feb. 25.—John Evans, F.R.S., 
president, in the chair. The following communications were j 
read: — Geological Notes on a journey from Algiers to the 
Sahara, by George Maw. The author commences by de- 
Scribing the details observed on his journey from Algiers to 
C'Aghouat, on the borders of the Sahara, The distance tra¬ 
versed was 285 miles, or about 2to miles in a straight line, and 
Jn a direction nearly north and south. No eruptive rocks were 
observed. The oldest rock is a boss of mica-schist and gneiss 
behind the city of Algiers ; it lorms a low' anticlinal, with a north 
and south strike. The pass through the gorge of the Chiffa in the 
Lesser Atlas shows hard slaty rocks dipping south at a high angle ; 
they arc repeated as an anticlinal on the south side of the higher 
hart of the Tell plateau, and are probably Mesozoic. In the 
blain separating the Tell from the Hauls Plateaux, and on the 
Strath side of the latter, red and yellow sandstones form anti¬ 
clinal ; these rocks resemble the Bunter in mineral characters, 
and are overlain by red marls resembling the Keuper. In the 
hOrthem escarpment of the Hants Plateaux saliferous marls are 
exposed, interstratified between the sandstones and below the red 
and grey marls. Crystals of salt and gypsum are intimately 
jgaixed with the grey marls, and the so-called “ Rochers de Scl " 
jare capped with great blocks of rock tumbled about in confusion, 
the position of which the author ascribes to the failure of support 
due to the solution of the salt in the underlying salt-marls. A 
jprin series of bright red and green marls is seen to overlie the 
&d sandstones in several places; and above this is an immense 
aeries of dark grey maria, interstratified with argillaceo-calcareous 
bands, forming a great synclinal of the Haute Plateaux, and a 
Contorted mass on the Tell plateau. These are probably 
fietaceous. At L’Aghouat they are overlain by fossiliferous 
beds, probably of Miocene age. Other Tertiary beds observed 
Ire soft yellow calcareous freestones on the flanks of the promon- 
l«y of Algiers and of the Lesser Atlas, turd some red and grey 
marls and ferruginous freestone capping the Tell plateau, the 
ffiSwnr at a height of 100-960 feet, and the latter of 2,500-4,000 
Set above the sea-level. The plain of the Mitldja, between the 
Cegsar Atlas and Algiers, consists of grey loath with shinghs- 
MdSi jof post-tertiary age. A similar loam covers the g%t 
mm *M£e northern Sahara, and rise* to a hdjgtf of 


Raised beaches oocor on the coast up to an elevation of 600 feet 
above the sea 4 ev*l j and similar beaches are found inland, south 
of the Tell plateau, at a height of a,000 feet ' Thedldmt ted 
in the lttf* erf section is the anticlinal of mica-schist near AWers, 
the strike of which is nearly at right angles to that or Ike 
other rocks. The upheaval of the Mesozoic rocks was' conterit- 

S eous with the first upheaval of the Lesser Atlas ; it wap fol- 
by a long period of denudation, and this by a subsidence 
of at least 3,000 feet in Tertiary times, during which the Miocene 
deposits were formed. The Tell plateau was thus elevated at 
least 4,000 feet, and the district north of the Lesser Atlas at 
least 1,000 feet, the north face of those mountains probably mark¬ 
ing a post-tertiary line of fault of 3,000 feet. This operation was 
followed by a long period of denudation, and this by a post-tertiary 
depression, which the author terms the “ Sahara Submergence/’ 
after which the land wa* re-elevated at least 3,000 feet, but perhaps 
considerably more. A gradual subsidence appear* 10 be still taking 
place.—On the TrimerelUdue, a Palaeozoic family of the I’aliio- 
branch* or Brachiopoda, by Thomas Davidson, F.R.S., and Prof. 
William King. In this memoir the authors describe in detail 
certain Brachiopoda, for which they propose to establish a dis¬ 
tinct family, discuss the characters and affinities of the family, 
and indicate certain geological considerations which arise Irom 
their study of its numbers.—Note on the occurrence of sapphires 
and rubies in situ with Corundum, at the Culsagee Corundum 
Mines, Macon Co., North Carolina, by Col. C. W. Jenks. 
Communicated by David Forbes, F.R.S. 

Chemical Society, March 5.—*G. C. Foster in the cha : r,-~ 
A paper on the spontaneous combustion of charcoal, by Jr. 
A. F. Hargreaves, in which he pointed out the best wood .or 
charcoal for ihe manufacture of gunpowder, and also the best 
method of charring it. It appears that if it is ground too so m 
after being burnt the charcoal is liable to lake fire spontaneously. 
—The other communications were—Researches on the action of 
the copper-zinc couple on organic bodies : Part V. On the bro¬ 
mides of the olefines : Part VI. On ethyl bromide, by Dr. J. 11 . 
Ola*igtone an»l Mr. A. Tribe,—Researches on the preparation ot 
organo-metal lie bodies of the C n H^ n series of hydrocarbons, by 
Dr. D. Tommasi.—Note on the action of trichloracetyl chlwiUe 
on urea, by Messrs. R. Meldola and D. Tommasi; and the 
agglomeration of finely-divided metals by hydrogen, by Mr. A. 

Royal Microscopical Society, March 4.—Chas. Brooke, 
F R.S., president in the chair.—A paper was read by Mr* 
A bred Sanders, entitled “ A Contribution towards a Knowledge 
of the Appendiculari*,” in which he jminutely described speci¬ 
mens found at Torquay and Weymouth, and illugfrated the sub¬ 
ject by diagrams. A short discussion ensued as to the best 
methods of observing apd preserving these delicate organisms.— 
Two papers by Dr. Royston Pigott were afterwards read bv the 
secretary, the first *? On tfie Verification of Structure by means 
of Compressed Fluid,” the second being entnhd “A Note on 
the President's remarks on Dr, Pigott’* Aplanatic Searcher,”— 
Dr. Pigoit subsequently gave an extended explanation of the 
contents of his papers, and also detailed a new method of de¬ 
termining the refractive index of covering glass. 

Entomological Society, March 2.—'Sir Sidney S. Saunders, 
president, in the chair.—-Mr. M‘Lachlan exhibited two male 
examples of an Orthopterous insect belonging to the family 
Loeushda;. They were said to be sold in the streets of Shang¬ 
hai, confined in ornamental wicker cages, and bought for the 
sound ijicy produced, The species appeared to be undescribed, 
and to pertain to appwgenus allied to Xiphidiunt. Mi. M‘Lachlan 
also exhibited a serie^ of exathpres illustrating die natural history 
of Offisdfaster wakcfieldi^ frdm New Zealand, described and 
figured by him fpom the female imago in the IBniomo'mist s / - ija* 
$Jne for October 1873. The series how exhibited comprised the 
pale imago, female sub-imago, adult nymph, and larva. The 
lateral ( wpg-like horny expansions of the terminal segments of 
the abdomen in the bongo and sub-imago aire continued i# the 
aquatic condition* on each segment of the abdomen, end m f Ud- 
dftidh there wre slmilar fonndfiohs along the backet the abdo¬ 
men, placed Tbpg^hdifially ahd'Vcrticallyl The adutt nymph 
appeats to posiefis no pftertial gillebr lamihte, hut they are 
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Itarpedinc the injury to the coffee-trees in Natal from the Long!- 
corn beetle, Anthem Uncomtus Pa#coe.—Papers were commu¬ 
nicated, M On some new Specie# of South African Lyceenida" 
by Mr. Roland Trimen, and “ Description# of new Species of 
Juycxnida" from hi# own collection, by Mr, W. C. Hewitson. 

Society of Biblical Archaeology, March 3,—Dr. Birch, 
F.S, A. f president, in the chair.*—The following papers were 
read 'Translation of an Egyptian fabulous romance, “ The 
Tale of ■ the Doomed Prince,” from the Harris Papyri, by 
C. W. Goodwin. The translator drew attention to the peculiar 
feature# of this ancient story, resembling in so many points the 
romance# of the mediaeval period, which may have had a common 
origin, —Translation of an historical narrative belonging to the 
reign ofThothmes III., by C. W. Goodwin.—Observations upon 
the Assyrian verbs Bam and Qabak, by Prof. William Wright. 
This paper consisted of a critical analysis of the roots of the 
above verbs, and their cognate analogues in other Semitic lan¬ 
guages. 

Geologists’ Association, Feb. 6.—Henry Woodward, 
F.R.S., president, in the chair.—On the probability of finding 
Coal in tne Eastern Counties, by John Gunn, F.G, S. Mr. Gunn 
gave the preference to a boring on the south of Essex, and pro¬ 
ceeded to state the ground# on which he recommended another 
boring at Hunstanton, or along the outcrop of the Kimmeridge 
day, in Norfolk. He detailed the several papers which he had 
read at live meetings of the British Association at Nottingham, 
Brighton, and Bradford, in proof of the existence of a forest 
bet* in Norfolk and Suffolk, which he called the Anglo-Belgian 
basin, ot a succession of growth of forests, and of alternate ele¬ 
vations and depression# which have taken place in that region, 
and argued thence, by analogy, the extreme probability that such 
existed in the carboniferous epoch. Mr. Gunn represented that if 
the southerly dip of the Harwich slaty rocks extended in a 
northerly direction it must have been reached at tke Norwich 
boring, which was sunk considerably lower than that at Harwich, 
and did not pierce through the gault. Mr. Gunn dwelt espe¬ 
cially upon this as the most serious objection to the prospect of 
leaching coal at Hunstanton, or rather carboniferous beds, 
expressed 10 strongly by Prof. Hall at the Brit. Ass. meeting at 
Brighton. Mr. Gunn also referred to the evidence of local sub¬ 
terranean movements in proof of the proximity of disturbances 
acting upon what he regarded as a thin envelope of tertiary or 
secondary deposits probably not exceeding 1,000 feet, and per¬ 
haps much less. He referred to the evidence of boulders, 
which he hoped to adduce on a future occasion.—On the Geo- 
ology of Nottingham, by the Rev. A. Irving, F.G.S. Part 1. 

Edinburgh 

Geological Society, Feb. 26.—David Milne Home, F.G.S., 
vice-president, in the chair.—The following papers were read :— 
Notice of large striated boulder in Tynecastlc Sandpit, a quarter 
of a mile west of Dairy Cemetery, Edinburgh, by D. Milne 
Home.--On glacial phenomena in the neighbourhood of Edin¬ 
burgh—(1) the Pen (land Hills; (2) Bruntsfield Links; (3) 
Blackford Hill; (4) Tynecastle—by D. J. Brown.—Notice of a 
section in the building excavations at Tynecastle, by Ralph 
Richardson,—On glacial phenomena in the Pentland Hills and 
neighbourhood of Edinburgh, by John Henderson.—Mr, Milne 
Plume’s paper, which was illustrated by diagrams, described the 
boulder as being well rounded on the sides, and its greatest 
length as 4 } ft., its greatest width 4ft, its thickness about 2 ft, 
Its upper and under surfaces were distinctly grooved, and most 
deeply in the line of the longer axis* which lay N.E, by E. 
There were some fainter striae oblique to that line. From a 
comparison of the striations, he concluded that the superior and 
lateral stria? had been made after the stone was laid in the bed 
where found. The stone, which was of greenstone, lay on a bed 
of compact muddy sand, containing stones which were mostly 
angular. Above the stone was a considerable deposit of sand, 
and over that a series of gravels with clayey and sandy beds, all 
stratified, above which was the soil—the whole deposit being a 
bank from 20 to 30 ft. thick. This great bed of sand and gravel, 
in the upper part and west side of which the boulder was found, 
had been originally a submarine bank. Its height above tb f 
mneaent sea-level was about 200 ft How much above this level 
the sea stood when this bank was formed wa*, of course, only 
matter of conjecture. The nearest rocks similar to the boulders 
were situated to the westward j most probably, therefore, it had 
been rafted on ice from that quarter; and, by reason of the ice 
stranding cm tills sandbank, the boulder had been deposited 


there. The deep strife on the under side showed that the boulder 
after being deposited on the sea bottom, had been pushed forward 
easterly. After it had stuck fast it had been striated on the top 
and exposed sides, by hard and sharp rocks pushed over it, 
probably by icebergs. The under strise evidently indicated that 
they were begun to be formed from the east side, whilst the 
upper striee indicated that they had been begun to be formed by 
some agent passing over from the westward by the pressure of 
Boating ice. Mr. Milne Home stated that a boulder had been 
recently found on Sir Thomas Hepburn’s property in East 
Lothian which also bore evidence of having been at one time 
subject to the action of floating ice. 


Academy of Sciences, March 2.—M. Bertrand in the chair. 
—The following communications were readOn the proper 
nature of the principle of correspondence, by M. Chasles.—On 
the descending motion of solar and terrestrial cyclones, and on 
the formation of their opaque envelopes, by M. Faye, This is a 
reply to a paper by Dr. Keye, and is a defence of the cyclone 
theory of sun-spots.—On the add waters which rise in the vol¬ 
canoes of the Cordilleras, by M. Boussingault. The author con¬ 
siders the simultaneous occurrence of chlorides and sulphates in 
the igneous rocks the cause of the formation of hydrochloric, 
sulphurous and sulphuric acids in volcanic emanations, thermal 
waters, &c.—Meteorology of the month of January 1874 at 
Tougourt, by M. Ch. Sainte-Claire DeviUe.—Observations on 
solar prominences during the lost quarter of the year 1873. Re¬ 
sults furnished by the employment of diffraction gratings instead 
of prisms in the spectroscopic observation of the prominences, by 
P. A. Seechi. Tne author has observed the coincidence of spots 
with eruptions on the sun’s limb on eighty-nine occasions. 
Eight times only were spots seen without an eruption. A 
remarkable case is recorded of the outburst of an eruption 
during the course of an observation.—On the reduction of 
bilinear forms, by M. G. Jordan.—On the refraction of 
gases, by M. Mascart. — Organogenesis compared with 
androgeneais in its relations to natural affinities {class Bersonaia) % 
by M. Ad, Chatin.—New species of the genus Dipterocarpus, 
by M, J. Vesque, Twelve species are described, all from Borneo. 
— Gnomqnic projection of the terrestrial surface upon an octo- 
hedron and upon a cube circumscribing the sphere, by M. J. 
Thoulet.—On a new symptom of death derived from the pneu¬ 
matosis of the veins of the retina, by M. E. Bouchut,—Geo¬ 
metrical demonstration of some theorems, by means of the 
consideration of an infinitely small rotation, by M. A. 
Mannheim.—Apparent orbit and period of revolution of the 
double star 17 Corona, by M. G. Flammarion,—On the mode of 
production of certain induction currents, by M. A. GaifFe.—On 
the influence of albuminous substances upon electro-capillary 
phenomena, by M. Onimus.—New researches upon the physio¬ 
logical decomposition of beer-yeast, and remarks on a recent 
communication by M. Schutzenberger, by M. A. Bdchamp.—- 
On the action of chloral upon albumen, by M. H. Byasson.—Of 
the anesthesia produced in man by the injection of chloral into 
the veins, by M. Or& 
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THE CHEMICAL SOCIETY'S JOURNAL 

HE man who jokingly said that he had to give up the 
study of chemistry when the science became so 
bulky that its Handbook required a wheelbarrow for its 
conveyance, expressed a truth which has been painfully 
felt by many scientific workers. With continual fresh 
additions to our knowledge, anything like a compre¬ 
hensive grasp of a large science must become daily more 
and more difficult ; but while this difficulty is generally 
felt, it occurs with special force in the science of chemis¬ 
try. Chemistry, of all sciences, has perhaps the most 
unlimited capacity for development. Its subject is enor¬ 
mous, including the whole of nature, animate as well as 
inanimate, Nor is the chemist satisfied with studying the 
properties of matter as they are exhibited in the natural 
operations of the world around us, even this wide and 
attractive field of observation does not content him ; he 
has made the grand discovery that the elements are his 
servants ; that he can at will take to pieces in his labora¬ 
tory the compounds found in nature, and construct there¬ 
from a multitude of new bodies. Chemistry may thus be 
said to produce the matter upon which it feeds ; the 
extent to which the production of new compounds can be 
carried seems practically unlimited, and these become, 
in most cases, the starting points of fresh investigations. 
Wo have here the principal cause of the wonderful deve¬ 
lopment of modern chemistry ; armed with such power, it 
cannot but abound in valuable discoveries, and furnish, 
at all times, copious results. As a consequence of this 
rapid development of the science, it has become a matter 
of the greatest difficulty for the investigator, the teacher, 
or the manufacturer, to keep pace with the daily progress 
of discovery ; and improvement, and ignorance of the 
results already obtained in any department, naturally 
necessitates a loss of valuable time and labour to those 
engaged on the subject. The bulk and variety of chemi¬ 
cal literature are not, however, the only obstacles to the 
student; the difficulty is greatly increased to an English¬ 
man by the fact that the greater part of this literature is 
published on the Continent, and appears in a variety of 
languages with which the average Englishman has but little 
acquaintance. 

With such difficulties to encounter, the individual 
Student has certainly little prospect of successfully keep¬ 
ing abreast with modern chemistry. We are therefore 
exceedingly glad to find ,that the matter has been taken 
up by the Chemical Society of London, and that they now 
publish in their monthly journal * carefully prepared ab¬ 
stracts of all the original papers which appear in foreign 
afid English periodicals. The abstracts are classified for 
facility of reference, and are divided into Physical, Inor¬ 
ganic, Mineralogical, Organic, Physiological, Agricultural, 
Analytical, and Technical Chemistry; it is, therefore, 
quite easy to ascertain what has been recently done in 
any department of the science. When we mention that 
ti$ ^ttme for last year consists of 1,300 pages, and con¬ 
tains, besides the papers and lectures read before the 



Society, about 1,500 abstracts of chemical papers pub¬ 
lished in other journals, we shall give some idea of the 
magnitude of the work which the Society has under¬ 
taken, 

Looking carefully through the journal we find that 
nearly 40 periodicals are regularly abstracted; and as 
many of these periodicals reprint papers from other less 
known publications, the extent of literature brought under 
contribution is very considerable. The periodicals ab¬ 
stracted are German, French, Italian, American, and 
English, the first two preponderating. The preparation 
of the abstracts is of course laborious, and demands 
considerable care. It is accomplished by a body of 
twenty-six abstractors, chiefly Fellows of the Society, 
whose initials are appended to their respective work. 
We are bound to say that the abstracting so far as we 
have had an opportunity of judging, is exceedingly well 
done. 

A work of this kind is far too expensive to be perma¬ 
nently carried on by a Society destitute of endowment, 
unless the scientific public in our own and other countries 
cordially support the enterprise. We understand that 
the sale of the journal outside the circle of the Society is 
at present very small, and that the expenses of publica¬ 
tion are largely borne by a guaranteed fund raised to 
give the journal a fair start, and also by a grant from the 
British Association. We feel sure that the enterprise 
needs only to be widely known to obtain the support of all 
lovers of Science. What the Chemical Society is now doing 
is indeed exactly what we most need in the present day to 
assist the multitude of workers who are employing scientific 
facts and methods. It is a kind of work which must 
sooner or later be carried further, and extended to all the 
principal sciences, if ourselves and successors are to cope 
with the ever-increasing accumulation of facts. While 
such abstracts are, from their early intelligence and their 
widely gathered and condensed information, an unspeak¬ 
able boon even to the independent and educated philo¬ 
sopher, they are of still greater value to the ordinary 
worker, who has not the advantages of a large and costly 
library, or of an education embracing many languages ; 
to him these abstracts, obtainable at moderate cost in his 
own language, supply as far as possible the absence of 
fuller means of information. The work which the 
Chemical Society has taken up receives, therefore, on 
many grounds our warmest sympathy. It would indeed 
be a disgrace to the intellect of our country if such a 
genuine effort were allowed to drop for lack of support* 
We would especially invite the attention of our American 
readers to this monthly journal; supplying, as it does, In 
their own language a summary of the chemical literature 
of Europe, we should think it would exactly meet their 
wants. The Germans have long had a yearly volume of 
abstracts treating of chemistry and its allied sciences; up to 
the commencement of the present publication the German 
Jahresbericktfur Chtmie was indeed the only available work 
giving a summary of recent investigations. This annual 
periodical has lately fallen so behind in date (the volumes 
for 1870 were only obtainable in the middle of last year), 
that it hat really become a chronicle of the past, rather 
than of the present state of science, and can hardly com¬ 
pare with the new English work. The subscribers to £he 
| w Journal of the Chemical Society ” possess indeed at the 
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present time abrt nets of about 4,000 papers, all of later 
date than those noticed in the last German JahresberichU 
Our German fellow-workers may therefore, with advan¬ 
tage to themselves, give their support to this English work. 

We trust that the appreciation of all interested in 
chemical science for this most useful work will be so 
decidedly shown that the Chemical Society will soon have 
no further anxiety as to the success of their undertaking. 
The circle of readers appealed to is a very wide one ; 
not only is it an absolute necessity for those who work at 
Science and those who profess it, but the medical man, 
the agriculturist, the manufacturer, and the geologist will 
all find an abundance of matter interesting to their special 
pursuits. 


TODHUNTER'S “MATHEMATICAL 
THEORIES OF ATTRACTION * 

A History of the Mathematical Theories of Attraction 
and the Figure of the Earth from the time of Newton 
to that of Laplace . By I. Todhunter, M.A., F.R.S. 
Two vols. (London ; Macmillan, 1874.) 

I. 

'T'HE late Prof, de Morgan, in his u References for the 
■* History of the Mathematical Sciences/’ divides 
the written histories into two classes, those which are 
written on the plan of Montucla, Bossut, &c. f in which a 
general account is framed out of the writer’s notes or 
remembrances of miscellaneous reading ; or in that of 
Delambre, Woodhouse, &c., in which the successive 
writings of eminent men are examined and described one 
after the other, so that each chapter or section is a 
description of the progress of Science in the hands of 
some one person, and is complete in itself. This latter 
plan is the one he considers the most favourable to accu¬ 
racy and the most interesting to students who are desirous 
of being the critics of the historians, and of amending 
their works, if need be. The admirable two volumes 
before us would certainly be placed under this head. As 
to the utilityof such works, our author remarks: “A 
familiarity with what has been already accomplished or 
attempted in any subject is conducive to a wise eco¬ 
nomy of labour ; for it may often prevent a writer from 
investigating afresh what has been already settled; 
or it may warn him, by the failure of his predecessors, 
that he should not too lightly undertake a labour of well- 
recognised difficulty." Mr. Todhunter is no novice in this 
style of writing ; his u History of the Calculus of Vari¬ 
ations ” appeared in i86r, and at once placed him in the 
foremost rank of mathematical historians ; this work was 
followed, in 1865, by the “ History of the Theory of Pro¬ 
bability." The principles upon which these earlier works 
were written have been adopted in the work under con¬ 
sideration. Experience has improved his already first- 
rate powers of analysis and of graphic representation of 
the contents of the works he considers ; all that he wants 
is leisure; possibly a time may come fchen the University 
of Cambridge will appoint an historian (or historians) to 
fill up the painfully patent void which now exists in this 
department of literature. The acknowledged high merits 
of his published histories would suggest Mr„ Todhunter 
as a most fitting first occupant of such a chair 5 the libe¬ 
rality of the syndics of the Umvetivty Press in defraying 


the expenses of the printing of this last work affords evi¬ 
dence that the work is appreciated. In his recent volume 
of “ Essays w (p. 151), our author mentions his taste for 
the history of Mathematics; we heartily hope that the 
union of such taste and mathematical powers will result 
in the begetting a numerous progeny all equally comely 
with, and of as good disposition as, the elder members of 
the family. 

There is one feature in these histories that especially 
commends them to our own mind, and that is the writer 1 * 
candour. We cannot better express our own views upon 
this point than by citing the following passage from the 
late Sydney Smith’s writings : “There is nothing more 
beautiful in science than to hear any man candidly own¬ 
ing his ignorance. It is so little the habit of men who 
cultivate knowledge to do so—they so often have recourse to 
subterfuge, nonsense, or hypothesis, rather than to a plain 
manly declaration, either that they themselves do not un¬ 
derstand the subject, or that the subject is not understood 
—that it is really quite refreshing to witness such in¬ 
stances of philosophical candour, and it creates an imme¬ 
diate prepossession in favour of the person in whom it is 
observed." * It is the absence of this candour which has 
been productive of so much confusion in this subject of 
mathematical history: the straining after completeness 
leads to the insertion of second* and third-hand descrip¬ 
tions ; the right rule seems to be that of De Morgan and 
our author, “ to give no opinion or account of any book 
whatever unless such as is derived from personal ac¬ 
quaintance with its contents." Extreme care and pains¬ 
takingness are manifest throughout without any sign of 
flagging. Interesting as Mr. Todhunter’s histories are, 
even to the general student, from the many “ sidelights 1 
they contain, and which are especially numerous in the 
present work, they are exceedingly valuable to the special 
student, on account of the investigations with which they 
abound. These are not mere reproductions, but they 
translate, as it were, the old and now almost obso¬ 
lete language of the earlier writers into the lan¬ 
guage of modern analysis : thus in § 443 it is remarked 
of D’Alembert’s notation, “ It is not very inviting, and he 
leaves it to explain itself." Some idea of the extent of 
these investigations may be got from the fact that 475 out 
of the 1,632 articles are devoted to them. 

The author’s design is to write the history of the Mathe¬ 
matical Theories of Attraction and of the Figure of the 
Earth ; for this purpose, he says, he has endeavoured to 
include all the memoirs and works which relate to these 
subjects. Such has been his diligence in his seven years* 
research, that we should suppose few books have escaped 
his notice: certainly none that would materially affect 
the conclusions he has arrived at. That he would have 
added a few to his list had he consulted the British Mu¬ 
seum library, or had access to that bequeathed by the 
late Mr. Gravest to University College, yr &shall probably 
show in the course of this notice. 

Mr. Todhunter shows that the subjects treated of sure 
of no common importance and influence. Researches 
into both theories have been fertile in yielding new re¬ 
sources for mathematicians: it will suffice to instance 
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the Transformation of Multiple Integfals, the theory of 
the Potential, and the functions of Laplace. A know¬ 
ledge of the figure and dimensions of the earth forms the 
basis of all the numerical results of Astronomy. In 
§ 35 he carefully defines the several terms made use 
of in the two subjects, equating in a useful way the 
varying terms employed by different writers. 

The foundation of our subject, as all our readers know, 
is “great Newton’s own ethereal self,” Newton, “the 
crown and glory of his race.” “The propositions on 
Attraction are numerous, exact, and beautiful ; they re¬ 
veal his ample mathematical power. The treatment of 
the figure of the earth is, however, still more striking, 
inasmuch as the successful solution of a difficult problem 
in natural philosophy is much rarer than profound re¬ 
searches in abstract mathematics. Newton’s solution 
was not perfect; but it was a bold outline, in the main 
correct, which succeeding investigators have filled up but 
have not cancelled, Newton did not demonstrate that 
an oblatum is a possible form of relative equilibrium ; 
but, assuming it to be such, he calculated the ratio of the 
axes. This assumption maybe called Newton’s postu¬ 
late with respect to the figure of the earth ; the defect 
thus existing in his process was supplied about 50 years 
later by Stirling and Clairaut” (§ 44). Newton appears 
to have arrived at his theorems in attraction in 1685 ; the 
first edition of the “Principia” made its appearance in 
1687. (De Morgan, in his “ Budget of Paradoxes,” p. 81, 
discusses some of the sources of the apple story.) 

Mr. Todbunter nowhere takes account of theories main¬ 
tained before the time of Sir Isaac Newton ; these were, 
for the most part, if not entirely, non-mathematical. A 
sketch is given in Book III. of Maclaurin’s “ Account of 
Sir Isaac Newton’s Philosophical Discoveries, in Four 
Books.”* We draw attention to this work because no 
reference is made to it in the History , whereas great part 
of Books III, and IV. is devoted to the subject of gravi¬ 
tation. 

The same reason (for we cannot suppose Mr. Tod- 
hunter not to have consulted the work) has possibly 
induced him to pass over in silence the “ Thcoricae 
Mediceorum Planctarum ex causis Physicis Deduct;® ” f 
of Borelli, though Libri, in his Catalogue, states that this 
writer “ uses the principles of the law of Attraction as 
afterwards promulgated by Sir Isaac Newton.” 

Hardly a subsequent chapter but contains from one or 
another writer an acknowledgment of Newton’s high 
powers ; we shall here content ourselves with citing only 
Laplace’s warm eulogy:—-“Cet admirable oitvrage contient 
Its germes de toutes ks grandes d^couvertes qui out 
faites depuis sur le systfcmc du ftumde and further, he 
lays, that the first step thus made by Newton in the 
theory must appear immense. 

Huygens next appears on the scene. Our author 
({$ 64, 65) cleaw up one or two points, more especially 
the rightfhl claim to priority of Newton over Huygens; 
gn error which crops up in Bartow’s “ Mathematical Dic¬ 
tionary * and Svanberg’s work on the Lapland Opera¬ 
tions* 

* Wttm i 48 we gather that Mr. Todhunter has not seen 
Opera reiiqueu S’Gravesande, in the preface to vol. ii. 
(*&$*<** fttfm the edition Amstel, 1728,4to.), I 4 jrs, “Trad-, 
* ^0 ^0^17 7^ IVo. 1 
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tatus de luraine et dissertatio de gravitate quae ambo 
scripta gallice dedit auctor, quamvis primum ut ipse 
in hujus praefatione monet, in linguam latinam vertere 
sibi proposuerat: ” the second is turned into Latin with 
title “ De causal gravitatis.” The prof ado occupies pp. 9$) 
96, dissertatio pp. 97-116 with an additamentum down 
to p. 136, and there is a plate : the De vi centrifugA occu¬ 
pies pp. 107-134. 

In the Opuscuiapostuma (Lugd. Bat, 1703, 4to.) the 
treatise Dc vi centrifugA (pp. 401-428) is founded, if we 
mistake not, on a different view of gravitation from that 
assigned to him by Mr. Todhunter in § 50. 

Miscellaneous investigations, up to the year 1720, are 
then considered : Burnet’s “ Theory of the Earth ” is 
glanced at, Keill’s examination of the same, David 
Gregory’s writings (which contribute nothing new), 
Hermann, Mairan (“Misapplied Mathematics and Mis¬ 
placed Ingenuity”) and the Cassinis,under whose power¬ 
ful influence doubts arise as to the real shape of the 
earth, are more fully discussed. 

We proceed to Maupertuis, a memoir * by whom is said 
(§ 128) to be the first example of the adoption of the 
principle of attraction by French mathematicians. We 
offer here a collation of the first editions of two of his 
works with the second editions which Mr. Todhunter 
discusses (§ 143). 

The avertissemeni of 3 pp. in the 1738 edition of the 
Examen desinteressk is not reproduced in the 1741 edi¬ 
tion : the 82 pp. of text, as also the 3 pp. of contents, at 
end, and the one page of errata, appear to be identical 
with the matter in the later edition. For the Examen des 
ttois , &c,, the bookseller’s avertissemeni (4 pp.) is common 
to both : the 42 pp. of text appear to be the same ; there 
is no list of errata; the foot-notes of the later edition 
appear as side-notes in the 1738 copy. The copy we 
consulted had the two essays bound up together, and is a 
duodecimo volume. 

In the “ Philosophical Dissertations on the Uncertainty 
of Human Knowledge” by the Marquis d’Argens, author 
of the “Jewish Spy,” to which is added M. Maupertuis’ 
“ Disseitation upon Gravity,”&c.,translatedfrom the French 
edition, in 2 vols. 1753, with the running title “The 
Impartial Philosopher,” we have the following :—“After 
M. Maupertuis had examined the Newtonian system and 
after he had undergone infinite dangers and difficulties 
in the frozen regions of the North, in verifying a particular 
part of it, he concludes that we may look upon gravity as 
a power diffused through all parts of matter by which all 
its particles attract each other. The concurrence of all 
the force of matter which composes the earth, attracts and 
causes bodies to fall towards its surface, keeps the moon 
in her orb, and produces with regard to the other planets, 
and v ith respect to the sun, the like phenomena, always 
in proportion to the quantityof their force, their direction* 
and their distance” (pp. 255-263). 

Whilst treating of Maupertuis, we think we have seen in 
the Graves’ library the English translation*of his “La 
figure de la terre . . . au cercle polaire,” 7738 : possibly 
the extract cited above is taken from it In $ 149 Mr. 
Todhunter says “ Childrey seems ” &c.: Joshua Childrey, 
1623-1670, was of Magdalen College, Oxford, Arch¬ 
deacon of Salisbury, 1663. He wrote “Britannia 
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Baconica, or the Natural Rarieties of England, Scotland, 
and Wales, according as they are to be found in every 
Shire/(London, 166a 8vo.) The passage referred to in 
the Examen disintbressi we presume was taken from the 
Paris edition (1667, i2mo.)/under Carnarvonshire (pp. 
244, 245 of the French, pp. 147,148 of the English edition). 
In his dedication he writes :—“ The calling I have 
entred into, and the capacity * wherein I have the 
honour to serve your Lordship, wil (I fear) offend the 
weake tendernesse of some, who think these deep searches 
into reason misbecoming a Preacher of Faith, and the 
contemplation of the works of Nature very impedimentail 
(if not destructive) to the work of Grace,** &c. 

Stirling (whom his rival Clairaut calls “one of the 
greatest geometricians I know in Europe”) enunciated 
without demonstration approximate propositions respecting 
the magnitude and the direction of the attraction of an 
homogeneous oblatum at its surface and implicitly (§ 156) 
established Newton’s postulate . 

We now proceed to give an account of the original 
work (not seen by Mr. Todhunter) entitled “ D£gr£ du 
mdridien entre Paris et Amiens.” (Paris, 1740 ) It has 
6 pp. of contents :—lvi. pp. of Part I. in nine chapters, 
with 3 pp. of plates. Part II. is “ Mesure de la terre * par 
M. lAbbd Picard, 106 pp., with 10 pp, on Aberration of 
fixed stars, and 5 pp. of fixedjplates. On p. vi. we find, 
u le d6gr6 compare* k celui que nous avons mesurd au 
cercle polaire, que nous avons trouv£ de 57437, 9 toises 
donne la terre aplatie vers les p 61 es ; et le rapport de 
PAxe au diametre de l’equateur, commc 177 k 1 78.” We 
had some difficulty in finding the book in the Museum 
from Mr. TodhunteFs description ; at last we found it 
catalogued under the heading Picard. 

The Museum copy of the Essay by Celsius (§§ 198, 
739, not seen by our author), entitled “ De Observationi- 
bus,” &c., Upsaliae, 1738, is bound up with several other 
tractates on our subject, but all the rest partake of the 
character of the ante-Newtonian writers. Thus Nicolaus 
Winterberg (1596) heads his chapters—“ Rotundam esse 
(terram) liquido apparet */ “ Terr am cum aquft conjunc- 
tam a<fxupotttyv asserimus ;* and he further maintains the 
earth to be the centre of system of universe. We need 
not give an analysis "of Celsius's work here ; for this is 
undoubtedly the original from which the German trans¬ 
lation, discussed by Mr. Todhunter, was taken. He 
styles Newton “vir immortalis,” and, deciding against 
James Cassini, thus ends his ten-page tract—“Spero 
itaque me jam sequo et candido lectori satis superque 
ostendisse observationes Cass ini an as, tain ccelestes quam 
terrestres in Gallia prsecipue meridional! habitas, adeo 
incertas esse et inde figura telluris nullo modo deduct 
queat,” 

We have now arrived at the period when the question 
between the Newtonians and Cassinians was decisively 
settled, and the victory of the oblates over the oblongs ac¬ 
knowledged even by the Cassinis. This result was 
brought about by the expedition to, Lapland in 1736-37, 
and won for its ruling spirit, Maupertuis, Voltaire's witty 
compliment of having “ aplati les p 61 es et les Cassinis.” 

R. Tucker 

{To be continued.) 

* H« wm chaplain to the "Rt. Hon. my m»t noble Lord and Muter 
Hoary Somerset Lord Herbert, &c.“ 
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OUR BOOK SHELF 

Elements of Chemistry , Theoretical and Practical . By 
William Allen Miller, M.D., LL,D. Part II. Inorganic 
Chemistry. Revised by Herbert McLeod, F.C.S., Pro¬ 
fessor of Experimental Science, Indian Civil Engineer¬ 
ing College, Cooper's Hill. 5th edit., with additions. 
(London : Longmans, 1874.) 

It will of course be superfluous to say anything in the 
way of criticism concerning this well-known manual. The 
death of its lamented author has necessitated the placing 
of the fifth edition in other hands, and it could not 
have fallen into better than those of its present editor. 
The principal changes so far have been a re-arrangement 
of the articles in accordance with the modem method of 
study and tne removal of certain parts, such as those on 
gas analysis and the description of certain carbon com¬ 
pounds, to the appendix preparatory to their removal to 
the third part, to which they more strictly belong. 

Some of the constitutional formulae, now so much in 
use, have been introduced, and the kind selected have 
been those used by Frankland in his well-known “ Lec¬ 
ture Notes.” We are, however, glad to see that these 
have not been used to the exclusion of the notation 
adopted in former editions. 

Great credit is due to Prof. McLeod for the thorough 
and conscientious way in which he has performed his task, 
and the only fault we have to find is that there is occa¬ 
sionally a certain amount of confusion caused by the use 
of different names for the same body, a fault for which, 
however, the science itself is largely responsible. 

R. J. F. 

Zones of Parallel Lines of Elevation in the Earth's 
Crust . By Angus Ross, sec, and mem. com. N. S. 
Inst, of Nat. Science. (Halifax, Nova Scotia, 1872.) 

He is a bold man who will predicate that no future 
discovered fact will disturb even the most widely ac¬ 
cepted hypothesis. This being so, all hypotheses being 
in fact tentative only, and valuable in so far as they 
enable us to classify and deduce laws from such facts as 
we know, we ought to welcome every generalisation which 
groups known facts under some new aspect. In 
the above pamphlet we have such a generalisation. 
Whether it will prove to be supported by future dis¬ 
covery, or even whether it can be rigidly applied to 
explain actual facts will require much close criticism to 
determine. We can only say that it is ingenious and 
novel. The author claims to have discovered the method 
of distribution of the various mountain chains or lines of 
anticlinal elevation. These he asserts are arranged in 
parallel lines along certain belts or zones which girdle 
the earth, each zone following approximately the course 
of a great circle, and each having for its medial line or 
axis a line of volcanoes. Of these zones he describes 
seven, and we may extract one as a type of the rest. 
“ Zone No. 1 on the Rocky Mountain system has its axial 
line in the volcanic belt extending from the middle Andes, 
inclusive, across Central America along the Rocky 
Mountains, Alaska, the Aleutian Islands, Kamtschatka, 
the Kurile Islands, japan Islands, Loochoo Islands, 
Philippine Islands, Palawan, and Borneo. The Islands 
of Amsterdam and St. Paul, the Kerguelen Islands, the 
South Sandwich Islands, and South Georgia seem to 
indicate the completion of the more southerly part of the 
(approximately) great circle/ The author, as we have 
said, describes seven such zones or belts which intersect 
one another, and argues that the points of intersection 
are foci of volcanic energy. He argues also that the 
great mountain-chains in their direction fatloto thecourse 
of one or other of these zones, and thus describes their 
arrangement:—“ In each zone the proximity and elevation 
of the anticlinals diminish gradually from the axial line 
outwards, and if zone &o, 1 be considered the most recent, 
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and the others as successively less recent in the order in 
which 1 have named them, and comparing similar parts 
of any two rones, the height of the anticlmals is greater, 
the dip less, and the difference between their axes greater 
in the more recent” The pamphlet is ably written and 
very deserving of study. Henry H. Howorth 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. ] 

Animal Locomotion 

7 n Nature, vol. ix. p. 301, there is a letter from Mr. 
Wallace on a very important point connected with the Theory 
of Flight The question he discusses is “ whether a bird’s wing 
during onward flight moves dotvnwards and backwards or doivn - 
wards and forwards and Mr. Wallace supports Mr. Pettigrew 
in affirming that the movement is downwards and forwards . 

As this is a subject to which I have paid long and dose 
attention, I desire to express my conviction that neither of the 
two motions thus described by Mr. Wallace is the true motion 
of a bird’s wing in forward flight. 

The true motion is one strictly vertical to the axis of the bird’s 
body ; and as that axis is ordinarily horizontal in flight, the wing* 
stroke is a vertical stroke, that is simply downwards, and neither 
u downwards and forwards ” nor “ downwards and backwards.” 

This is not a question of theory, but a question of fact, to l>e 
determined by observation. The wing-stroke of most lards is 
indeed so rapid that the eye cannot distinctly follow the opera¬ 
tion. But there are birds whose wing is so large and whose 
flight is so slow, that the wing-stroke can be followed with the 
greatest distinctness. Such is the common heron— common, 
alas, no longer in most parts of England, but numerous on the 
west coast of Scotland. When at home I am in the daily habit 
of watching their flight; and the truly vertical character of the 
wing-stroke Is a fact which I have verified by the eye under 
every possible condition which could supply the evidence. 

There are indeed two slight modifications of the perfect per¬ 
pendicularity of the stroke which result (1) from the attachment 
of the wing to the body of the bird, and (2) from the structure of 
the wing-feathers. The first of these two modifications consists 
in this—that as the wing moves upon a hinge, its extremity must 
move downwards, not absolutely vertically, but describing an 
arc. The segment of a circle, however, through which the 
wing thus moves, is generally a very short one: and in so 
far as the movement of the extremity departs from the 
vertical, it departs therefrom neither “backwards” nor “for¬ 
wards,” but (as it were) “inwards,”—that is, in the direction of 
a circle encompassing the axis of the bird’s body as with a hoop. 
Pigeons, as an amusement and in play, often complete this 
circle—making their primary quills clash against each other over 
their backs, and downwards again under their breasts. But in 
ordinary forward flight, when birds are intent only on progres¬ 
sion, the wings move through a very small arc indeed ot the 
complete circle referred to. 

The second modification of the perpendicularity of the stroke 
arises from the ''set ” of the wing-feathers—which curve back¬ 
wards and downwards from the wing-bones. In some birds, and 
notably in the heron, and all the storks, the concavity thus 
formed is veiy deep, and of course a surface which is thus not a 
plane surface, but a concave one, however truly it may be stnick 
downwards, cannot have a purely vertical reaction on the air. 

When we observe, however, that in the case of many birds, 
and some of these the most powerful fliers in the world* this con¬ 
cavity of the wing-feathers is very slight indeed, and that the 
whole vane is very narrow* flat, and “ taut,” it is obvious that a 
purely vertical stroke, or one as near it as possible, is the really 
essential stroke for flight 

The great secret of flight » the exquisite and complicated 
adaptation of structure in the| feathers of a bird’s wing which 
derives from this one simple action the resultant of a force which 
is both sustaining and propelling. It is an adaptation which, 
When thoroughly grasped and understood, at once dispenses ! 
with as needless, and condemns as mechanically erroneous, all 
the explanations which assume either a “downward and for¬ 
ward ” ora “downward and backward” movement. 

1 venture to think that Mr. Wallace is certainly in error when 
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he ascribes to Mr. Pettigrew the merit of having been the first to 
show that “ horizontal forward motion is a general resultant of 
the upward and downward action of the wings under the in¬ 
fluence of gravitation.” 

In February 1865 I published in Good Words a paper on the 
mechanism 01 flight, in which this effect of the wing-stroke was 
fully explained, and elaborately illustrated. This paper sub¬ 
sequently appeared as chap. iii. in the “Reign of Law” pub¬ 
lished in the end of r866, Mr. Pettigrew’s lecture before the 
Royal Institution (in which I believe his views were first promul* 

ated) was delivered on March 22,1867. I had the pleasure of 

earing that lecture, and the amusement of recognising parts of 
it (including even a poetical quotation! as taken directly from 
my chapter on flight. The pleasure, however, was somewhat 
abated by the strange mixture of much that was quite correct, 
with a peat deal more which I believed then, and believe now, 
to be wholly erroneous. Argyll 

March it 

Mr. Wallace has well said that the question, How a bird’s 
wing moves in flight, “ is a veiy important question.” In these 
days, when scientific attention is being directed to the problem 
of aerial navigation, it is especially important. I have the less 
hesitation, therefore, in troubling you with some further remarks 
in reply to the strictures of this very accurate observer. 

At the outset I must deny that I assumed either that a bird's 
wing is inflexible or that it is a plane. Of its flexibility I had no 
cause for speaking at all; but so far from regarding it as a plane, 
I expret?sly objected to Dr. Fettigrew so representing it in his 
supposed refutation of the orthodox view. The point in dispute 
is entirely concerning the down stroke ; against Mr. Wallace’s 
account of the up stroke I make no objection. 

First, what may we infer d priori concerning the down stroke? 
(r) Its efficiency is independent of the velocity of the bird : this 
is simply a consequence of the second law of motion. We have 
to suppose a bird fixed in still air, and to ascertain the eflect 
which ensues on a downward blow of the wing. The subsequent 
forward velocity of the bird, so far as that depend* on the down 
stroke, is but a consequence or an accumulation of these effects. 
It is thus only needful to analyse the single eflect itself. To this 
end the shape and varying flexibility of the wing must be noted, 
Along the exterior mat gin we have a rigid area, comparable to 
the blade of an oar, and formed for the most part o» bone, in 
the top side of which the rigid tubes of the primary and secondary 
feathers are inserted. On the under side of this, which wc may 
term the oar part of the wing, there is thus a considerable con¬ 
cavity, the direction of which when the wing is extended is 
decidedly backward. The area towards the middle line of the 
wing is flat and horizontal, approximately so at all events, when 
the bird ii freely suspended in the air. Of the posterior, the 
larger, half of the wing it is true, as I>r. Fettigrew says, that the 
aspect is forward, more especially in heavy birds with broad and 
rounded wings. The flexible extremities of the feathers readily 
turn upwards like vanes in the manner so well shown in Fig, So 
of Or. Pettigrew's work. We may thus roughly distinguish four 
areas, beginning from the front; (<z) the oar area ; (b) the plane 
or flapping area ; (c) the kite area; [d) the vane area. (2) Now 
We may inquire what will be the effect of each when ihe wing ix 
struck downward. The reaction from the oar area will be («) a 
force directed upwards and forwards ; that from the plane area 
{/>) a force directed upwards simply. Against the kite area will 
impinge the air sent backwards and rebounding from the blow of 
the oar area ; the effect of this (r) is all that corresponds to what 
Dr. Fettigrew calls the kite action of the wing. Lastly, the 
same air in escaping through the leathers, and especially in raising 
the tip* in the vane area, will produce the forward motion (d) to 
which Mr. Wallace refers, besides contributing something {c) to 
support the bird’s weight. The horizontal component of (a) to¬ 
gether] with (if) will carry the bird forward. The slighter hori¬ 
zontal'component of (r)~slighter because proceeding only from 
the rebounding air and from a yielding surface- will tend to 
hinder the forward motion : hence the absence, more or less 
complete, of this area in quick fliers. The forces (<*), greater 
part of (r), and (e) will sustain the bird against gravity. 

Neither Dr. Fettigrew, norapparently Mr. Wallace, distinguishes 
the motion consequent on a surface striking against the air from 
that of a surface gliding through it. If I incline a sheet of paper 
to the horizon and let it slip from my hand it will descend with 
a similar incline towards the ground ; but if; having stiffened it, 

I strike it against the air at the same indination it will tend to 
rise in a direction at right angles to that inclination. The blow 
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directed downwards ami backwards must give an impetus upwards 
•ud forwards ; the still surface so directed will glide downwards 
and forwards. 1 do not deny that If the down stroke of the 
bird’s wing be directed backwards, beyond a certain angle, the 
resultant motion will be, as Mr. Wallace says, “obliquely 
downwards.” But why ? Because all the sustaining forces above 
enumerated are so Seriously diminished—the horizontal and 
forward forces, with the exception of {d ), bring increased—that, 
to use Mr. Wallace’s words, “the surplus vertical reaction of 
the down stroke over the up stroke is no longer able to over¬ 
come gravity,” which converts the bird's wings for the nonce into * 
kites as it comes sailing downwards, making but an occasional 
strike, now that the horizontal effect of the wings is so great, to 
increase the obliquity of its descent. 

But within the limits of this angle, whatever they be, the effect 
of a downward and backward blow must, on mechanical grounds, 
be in general such as I have said. For clearness’ sake it may 
not be superfluous to note an ambiguity in the expressions 
“downwards and backwards,” “downwards and forwards;” 
they may apply either to the direction of the surface of the wing 
or to the direction of the anterior margin. I maintain only that 
the direction of the surface—in some wings, merely that of the 
anterior portion of the surface—is downwards and backwards. 
The anterior margin, by the contraction of the great pectoral 
muscle, is drawn downwards and forwards, in which, by the way, 
there is the further advantage that less air will escape from under 
the wing in front. 

Bur, secondly, what can we observe as to the down stroke? 
(t) A fact, pointed out to me by an anatomical friend—that the 
great pectoral muscle which depresses the wing is inserted into 
a crest situated on the upper and forward side of the head of the 
humerus, so as to tilt the under surface of the wing slightly up¬ 
wards, i.e. give it a backward direction. {2) If the flight of 
rooks, or still better of pigeons, be watched from a window to¬ 
wards sunset, the position of the shadows on the under side of 
the wings will be found pretty conclusive as to their direction. 
(3) The forward inclination of the wings of a bird about to alight, 
which shows that the motion of the wmgs in such a position re¬ 
tards flight. (4) The action of heavy land or water birds, that 
have to attain some momentum by the use of both feet and wings 
before they can rise ; here surely a forward blow against the air is 
manifestly absurd. (5) “The highly-indined position of a 
hovering bird,” noticed by Mr, Wallace, and not of the bird 
only, but of his wings, 

Mr. Wallace’s closing remark is both true and sound :—“A 
'bird’s wing is a highly complex apparatus, subject to a variety of 
flexures and motions in every feather.” Still it is possible, even 
probable, that all this variety is referrible to a few simple prin¬ 
ciples. It is with these alone that I have ventured to concern 
myself, James Ward 

Trim Coll., Camb., March 3 

With reference to Dr. Pettigrew’s letter in Nature, vol. \x. 
p. 36a, I cannot do better than ask him to read the two papers 
£hat I refer to in my former reply, which he has evidently not 

done. 

March 16 A. H. Gar rod 

The Moon’s Want of Atmosphere 

Your very suggestive review of Messrs. Nasmyth and Car¬ 
penter’s work on “ The Moon ” leads me to propose an explana¬ 
tion of the absence of a lunar atmosphere, which I do not 
remember to have seen anywhere, The many arguments in 
favour of the temperature of the lunar surface being near or at 
the absolute zero , when added to the equally probable sup¬ 
position that at the absolute zero all matter assumes the solid 
form, makes nothing more probable in my mind than that it is 
the consolidation from cold of all the previously existing gases 
and vapours of the Moon which has caused its atmosphere to 
disappear. Prof. Frank land’s theory of the frozen condition of 
the lunar surface is evidently different from the above, and Lord 
Rosse’s obsei various on lunar radiation apply only to the direct 
reflection of the solar rays. # A. H, Garrod 

On Volcanic Eruptions 

A Passage in Nasmyth’s work on the u Moon ” suggests, as 
a consequence, an explanation of volcanic eruptions that I have 
often given tit lectures. The point to be explained is, why they 
am sudden and intermittent. Processes or cooling and expan- 
'Sion o ff gnaevMHL w 


I postulate (1) that a solid crust is shrinking as it cools; (9) 
that the liquid interior expands op solidifying; {3) that the 
melting-point of lava is lowered by pressure. 

Let us start with a volcanic vent in which the aperture has 
become partially stopped by cooled or solidified lava. In the 
region below, pressure sets in from the cooling and ultimate 
solidification 01 part of the liquid mass. Hence the melting- 
point of the rest is lowered by (3). The process continues until 
the pressure becomes sufficient to relieve itself through some 
vent, old or new ; a lava rises in the vent But this relieves the 
pressure, and it follows from (3) that more rock will solidify, 
suddenly , and in so doing force liquid rock rapidly up the vent. 

A volcano is, in fact, a geyser of lava. 

I do not remember to have seen this in any book ; and it 
perhaps would have been hazardous to assert postulate {%) 
as certainly true previous to Nasmyth’s experiments ; but I have 
thought it probable : and if it is true, postulate (3) follows, I 
believe, from the laws of heat, and the explanation will be 
sound. I shall be glad to hear what is thought of it by autho¬ 
rities. 

Rugby, March 13 J. M, Wix-Sgn 

Remarks on Ozone 

Having perused Dr. MofiFatt's interesting communication on 
Ozone in the Scottish Meteorological Journal of October last, 
and also noticed the paragraph on the subject in the Medical 
Times drawing attention to it, I beg to send the following 
remarks respecting some points in it open to criticism from out¬ 
siders :— 

1. The numbers, and special years of records, are not stated 
in the statistical tables, which might be of importance for com¬ 
parison with other persons’ records. 

2. The occurrence of ozone with hail, and not with snow, 
may be explained by its happening in warmer weather* and not 
in winter, and in the wanner stratum of air through which the 
hail falls from the cold stratum above. 

3. The larger quantity of ozone in Table II. in winter over 
that in summer is anomalou?, and inconsistent apparently with 
the records in Tables VI. and VII., where it is stated to increase 
with the temperature. 

4. If ozone be thought to increase in quantity with increase of 
elevation above the level of the sea, it may be asked how that is 
to be reconciled with the greater prevalence of it at the sea-shore 
than inland. 

5. If there be only an apparent connection between electrical 
storms and ozone, explanation may be required to account for the 
production of artificial ozone by electrical action, and whether 
the two be identical in constitution if not in origin, 

6. The paragraph—“ The air is drier near the tropics than 
about the equator,” might be more clearly defined by adding the 
“tropical circles of cancer and capricorn,” as within those lines 
it certainly gradually gets more and more humid. 

7. In one paragraph there is stated to be an intimate con¬ 
nection between humidity of the atmosphere and the manifestation 
of ozone, and in another this is stated to be purely accidental, 
which is ambiguous, while the testimony in support of it is not 
In accord with that in Tables IX. and X., where the adverse 
record is apparent. 

8. That the absolute humidity of the air diminishes with in¬ 
crease of elevation may be true in the case of lofty balloon 
ascents, away from any terrestrial influences of mountains, but, 
as pointed out in a note, the relative humidity increases, as we 
may see in Westmoreland or Dartmoor, where the heights are 
always misty and damp. 

9. The tropical or trade winds only chance to be land winds 
in some such regions as the North Indian Ocean, whereas they 
are generally said to be sea-breezes, as in the South Atlantic 
Ocean, in the ordinary acceptation of the term. 

10. The connection of the production of ozone by the mean* 
of turpentine will bring to the mind of the tourist the freshness 
of the air of hills planted with pine forests. 

xi. Accepting the theory that ozone is connected with the 
equatorial winds, it may be asked how the increase of ozone in 
the calm belts is to be accounted for, where there are only 
Polar winds, converging to ascend into the upper regions of the 
air from north and south, 

13 , The table of observations at sea on board ship would re- 
qnire to be supplemented by a note of the period of the year 
and number of days on record*J* Ah* quantity of ozone is «1* 
seedy *tatcd to wury with the msomej threat {Table II.), end 



tbs winds, temperatures. and barometrical indications might 
naye been added for the like reason. 

13* Table XI, also requires a note of the season of the year 
and the number of days of observations. It may here be asked, 
how is the discrepancy to be reconciled between the lessening of 
ozone as you soil to the Polar j Regions, and the increase of ozone 
as you ascend in the air, when the temperature as regularly tails 
in the one case as in the other. 

14. The records showing the connection between phosphor¬ 
escence and manifestation of ozone are very satisfactorily drawn 
out ? and may probably become of much value in a new investi¬ 
gation. 

15. The lesa prevalence of ozone in the higher cxtratropical 
latitudes may be due, as suggested in another case, to the dry¬ 
ness of the atmosphere impairing the sensitiveness oj the test 
papers, so that for the present such deductions are under sus¬ 
picion, 

16. The idea that the prevalence of ozone is coincident gene¬ 
rally with a law barometer seems well supported by the observa¬ 
tions recorded, but some explanation will be required to account 
for its maximum occurrence with south-east poinds in Tables IX. 
and XI., tf one should accept the theory of its connection only 
with equatorial winds. 

j 7. That its presence may be connected with warm tempera* 
tures of the air seems better established at sea than on land, as 
also its coincidence with humidity of the air , though this is some¬ 
what vitiated by the conscientious suggestion that its manifesta¬ 
tion may be due to the increased susceptibility of the test-papers 
when moist. 

18. In the statement that ozone increases as you ascend moun¬ 
tainous el nations, it is not stated what winds were blowing at 
the time, which would appear to be necessary, if the idea of its 
prevalence with any particular wind were considered essential. 

19. The key to the origin and prevalence of ozone in the at¬ 
mosphere seems still undiscovered, and we do not yet appear to 
have determined if it belongs to aqueous vapour or n special 
wind, or whether it be an additional constituent of the air, like 
carbonic acid, or a floating entity, like a cloud. 

Nubib us 


The Limits of the Gulf Stream 

As one of those engaged in the compilation of the Atlantic 
pilot-charts published by the Admiralty, on which are given the 
limits, velocity, and general features of the Gulf Stream, as well 
at the boundaries of the regions in which ice and icebergs may 
be fallen in with in the North Atlantic, 1 cannot allow the letter 
in Nature (vol. ix. p. 343), by W. W. Kiddle, of the White 
Star Mail steamship Oceanic , to remain uncliallenged. 

The Gulf Stream and icc boundaries, delineated on the North 
Atlantic chart, referred to in that Idler, are in their details 
transcripts from the Atlantic pilot-charts. 

These details were the result of much patient investigation, 
and obtained from many sources probably unknown to Captain 
Kiddle; among the most valuable were the painstaking and 
sound observations made by members of the United States Coast 
Survey, and to be found embodied in the annual reports between 
1843 and *859 ; and especially from the exhaustive and learned 
work on currents, so well known to cultivators of nautical science, 
by the late Major Kenned. 

If the average boundaries of the Gulf Stream cannot be laid 
down within reasonable limits from the authorities 1 have 
quoted, aided, too, by the many observations of ships of war, 
extending over the present century, I fear that Captain Kiddle’s 
results will not assist us In a more accurate delineation. 

It is, however, to be hoped that Captain Kiddle’s informa¬ 
tion on the currents may be more reliable than that he has ven¬ 
tured upon giving with regard to the limits of iceberg-drift; 
here recorded facts are irresistibly against him. He has only to 
nonsuit any North Atlantic memoir on the subject, and he will 
find that icebergs have been fallen in with so far south as 
36® JO' N., or f south of the high authority he quotes. I would 
refer him on this interesting subject, as well as how icebergs are 
found on the southern edge of the Gulf Stream, and why it is 
possible “that bergs could drift square across the heated water* 
irf the Gulf Stream to lat. 39° N.,” to a paper by the Well-known 
W. C. Kerlfleld, of the United States (reprinted in the Nautical 
jifyga&iMlor 1845 ), who gathered the facts that have simply been 
UtUwtd In the Admiralty charts, 
l/rodon, March 11 Thomas A. Huix 


The Great Ice-Age 

Mr. Green, reviewing Mr. J. Getkte’g work on the “Great 
Ice-Age” (Nature, vol. ix. p. 318), expresses the opinion that 
a glacial period must have been one of intense cold. This is the 
general opinion, and yet I think it can be shown to rest on a 
misconception. If the climate at anygriven elevation is cold 
enough to form glaciers, no decrease of the winter temperature 
will increase their magnitude; while on the other hand a low 
summer temperature is shown by the facts of physical geography 
to be eminently favourable to glaciation. This last may almost 
be called an identical proposition, for permanent snow means 
snow whuh lasts through the summer. 

As Mr. Croll has pointed out, there have been periods where 
tht sun’s greatest and least distances were respectively greater 
and less than now. He thinks that a glacial period occurred 
when, in the course of the precession of the equinoxes, the sun’s 
greatest distance occurred in the winter, so as to cause a cold 
winter . I think the true theory of the glacial climate is exactly 
the reverse of this 1 that is to say, it was caused by the cold 
summer which occurred when the sun’s greatest distance was in 
the summer. 

I have stated these views at greater length in the Journal oj 
the Geological Society of London, 1869, p. 350, 

Old Forge, Dunmurry, Co. Antrim, J. J. MuKPHV 

March 8 

Mars 

In a most interesting article on the planet Mars, in your issue 
of Nature for Feb. 19, which has just been shown to me, the 
Rev. T. W. Webb directs attention to the question of the colours 
of Mars being due to effects of contrast or not, and says—“Nor 
does it seem to have been noticed that no effect of contrast has 
been traced in the Polar snows.” 

Kindly permit me to inform Mr. Webb that, in a paper on 
Mars in the last volume of the “ Monthly Notices of the Royal 
Astronomical Society,” l expressly state that, “on May 14, 
1873, the south Polar ice appeared (in an 84-inch silvered glass 
reflector, by Browning) of quite a pale sky-blue colour, evidently 
by contrast,” and J may add that this effect I noticed also on 
two or three subsequent occasions. 

Burton-on-Trent, March 12 Edward B. Knobel 


POLARISATION OP LIGHT* 

VI. 

M ENTION was made in the previous article of the 
bands produced in the spectra of polarised light. 
Beside the fact of the existence of these bands it has 
been found upon examination that the state of polarisa¬ 
tion at different parts of the interval between two suc¬ 
cessive bands vanes ; and such an examination may be 
made by means of a quarter-undulation plate or a Fres¬ 
nel’s rhomb. 

If we carefully examine the spectrum of light which has 
passed through a selenite, or other ordinary crystal, we 
shall find on turning the analyser that, commencing with 
two consecutive bands in position, the parts occupied by 
the bands and those midway between them are plane- 
polarised, for they become alternately dark and bright; 
while the intermediate parts, i.c, the parts at one-fourth 
of the distance from one band to the next, remain per¬ 
manently bright. These are, in fact, circularly polarised. 
But it would be incorrect to conclude from tins experi¬ 
ment alone that such is really the case, because the same 
appearance would be seen if those parts were unpo¬ 
larised, i.e. in the condition of ordinary light. And on 
such a supposition we should conclude, with equal justice, 
that the parts on either side of the parts last mentioned 
(*>. the parts separated by one-eighth of the interval be¬ 
tween two bands) were partially polarised. But if we in¬ 
troduce a quarter-undulation plate between the selenite 
and analyser, with its axis inclined at 45 0 to that of the 
selenite, circular polarisation will be converted into plane 
and plane into circular. This being so, the parts which 
* Continued from p. 316. 
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were originally banded ought to become bright and to re- 
main bright, while those that were originally bright ought 
to become banded during the rotation of the analyser. 
The effect to the eye will consequently be a general shift¬ 
ing of the bands through one-fourth of the space which 
separates each pair. * Further, as on the one hand plane 
polarisation is converted into circular right-handed or 
left-handed by two positions of the plate at right angles 
to one another; so on the other right-handed circular 
polarisation will be converted by the plate in a given posi¬ 
tion into plane polarisation having the vibrations in one 
direction, and left-handed into plane polarisation having 
the vibrations in a direction at right angles to the former. 
Hence, if the plate be turned through a right angle from 
the position first described, the band wilt be shifted in a 
direction opposite to that in which they were moved at 
first. In this we have evidence not only that the polarisa¬ 
tion on either band is circular, but also that on the one 
side it is right-handed, while on the other it is left- 
handed. 

All the phenomena hitherto described manifestly 
depend upon the internal structure of the crystal plate, 
in virtue of which it affects the vibratory movement of 
the ether within it differently in different directions. And 
seeing that most crystals, when broken, divide themselves 
naturally into smaller crystals having the same form, />, 
having their planes and edges similarly inclined, we are 
naturally led to conclude that the structure of these 
bodies may differ not so much in different parts, 
as along different lines or planes connected with the 
forms into which they break, or (as it is also described) 
with their planes of natural cleavage. And this suggests 
the question whether an uncrystalline body might not, 
by pressure, or strain, or other mechanical distortion, be 
caused to affect the motions of the ether within it in a 
manner dependent upon their direction, and in that way 
to exhibit chromatic effects with polarised light analogous 
to those described above. Experiment answers this 
question in the affirmative. 

The simplest experiment in this branch of inquiry 
consists in taking a rectangular bar of ordinary glass ; 
and having crossed the polariser and analyser so as to 
give a dark field, to strain the bar with both hands as if 
we were trying to bend it or to break it across. The side 
towards which it may be supposed to be bent is of 
course compressed, while the opposite is stretched 
out. Between these two there must be an intermediate 
band, more or less midway between the two, which is 
neither compressed nor stretched. The moment the 
strain is put upon the bar light will be seen to pass 
through the parts of the bar nearest to both sides, while 
a band remains dark midway between the two. 

This shows that the mechanical strain has imparted to 
portions of the glass a structural character analogous, at 
all events optically, to that of a crystal. The effects may 
be increased and rendered more striking by placing the 
glass in a frame furnished with a screw, by which the 
rod may be firmly held and considerable pressure applied 
at particular points. When this is done the structural 
character becomes more completely developed, and the 
dark band is fringed with colours which appear to flow 
inwards or outwards according as the pressuie is increased 
or diminished. A slightly different, but more effective, 
exhibition of chromatic polarisation is produced by 
squeezing a thick square plate of glass in a vice. In this 
case the pressure may be carried further without fear of 
fracture, and the chromatic effects heightened. 

It is, however, well known that molecular forces, such 
as those due to heat and cooling, in many cases far 
transcend in intensity those which we can exert by 
mechanical arrangements. And, in fact, if a block of 
glass be unequally heated to a very moderate degree, the 
internal structural effects immediately reveal themselves j 
by dark bands, which indicate the border land between 


Strain and pressure. As the block cools, these landmarks 
gradually disappear, and the field becomes again uni¬ 
formly dark. But by far the most splendid effects (and 
these are permanent) arc produced by unannealed 
glass; that is, by glass which has been rapidly and there¬ 
fore unequally cooled. When a mass of glass has been 
cast in a mould in the form of a thick plate, then what¬ 
ever be the contour line, the outside will cool first and 
become a rigid framework to which the interior of the 
mass must accommodate itself. The nature and direction 
of the pressure at each point of the interior will be prima¬ 
rily dependent upon tne form of the contour; and by 
adopting various forms of contour the most beautiful and 
varied figures with coloured compartments may be pro¬ 
duced. The forms and colours of the figures produced 
by transparent Jbodies when submitted to polarised light 
have been conversely used as a means of measuring, with 
almost unparalleled accuracy, the mechanical pressures 
which such a body is undergoing. 

Besides glass many other substances may be used as 
reflectors so as to produce polarisation ; for example, 
leaves of trees, particularly ivy, mahogany furniture, 
windows, shutters, and often roofs of houses, oil paintings, 
&c., and last but not least the surface of water. In each 
of these cases when the reflected beam is examined with 
a Nirol the alternations of light and darkness are most 
strongly marked, and the colours (if a crystal plate be 
used) are most vivid, or in technical language the polarisa¬ 
tion is most complete, when the light is reflected at a 
particular angle. In proportion as the inclination of the 
incident light deviates from this angle the colours become 
fainter, until when it deviates very greatly-all trace of 
polarisation disappears. 

It will be found very interesting to examine the polarisa¬ 
tion of sunshine reflected from ripples on the surface of a 
lake, or better still from the waves of the sea, and its dif¬ 
ferent degrees of crmpletepess produced at the variously 
inclined portions of the waves. But without having re¬ 
course to nature on so large a scale, an artificial piece of 
water may be placed in our room. A tea tray will serve 
as well as anything else to form our little sea; and a 
periodic tap at one corner will cause ripple enough for the 
present purpose. The waves appear bright, and although 
brighter in some parts than others they are nowhere en¬ 
tirely dark. But on turning the Nicol round the contrast 
of light and darkness becomes much stronger than 
before. In parts the light is absolutely extinguished, or 
the polarisation is complete ; in others it is incomplete 
in various degrees. And it a selenite or other crystal 
plate be introduced we have the beautiful phenomena of 
iris-coloured rings playing over the surface of our minia¬ 
ture sea. 

Suppose that we now turn our attention to the sky, and 
on a clear bright day we sweep the heavens with a polari- 
scope, or even with a mere NicoVs prism, we shall find 
traces of polarisation in many directions. But if we ob¬ 
serve more closely we shall find that the most marked 
effects are produced in directions at right angles to a line 
drawn from our eye to the sun, when in fact wc are look¬ 
ing across the direction of the solar beams. Thus, if the 
sun were just rising in the east or setting in the west, the 
line of most vivid effect would lie on a circle traced over 
the heavens from north to south. If the sun were in the 
zenith, or immediately overhead, the most vivid effects 
would be found on the horizon ; while at intermediate 
hours the circle of strongest polarisation would shift round 
at the same rate as the shadow on a sun-dial, so as always 
to retain its direction at right angles to that of a line join¬ 
ing ourselves and the sun. 

Now, what is it that can produce this effect, or indeed, 
what produces the effect of light from all parts of a clear 
sky ? The sky is pure space with ho contents, save a few 
miles of atmosphere of the earth, and beyond that the 
impalpable ether, supposed to pervade all apace, and to 
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tifjterak light from the furthest limits of the stellar uni¬ 
verse. The ether is however certainly inoperative in the 
Infusion of light how under consideration. But a very 
simple experiment will suffice to show that such a diffu¬ 
sion or, as it has been better called, a scattering of light, 
is due to the presence of small particles in the air. If a 
beam from an electric lamp or from the sun be allowed to 
pass through a room its track becomes visible by its 
reflection from the motes of floating bodies, in fact by 
the dust in the air. put if the air be cleared of dust by 
burning it with a spirit lamp placed underneath, the 
beam disappears from the parts so cleared, and the space 
becomes dark. If, therefore, the air were absolutely pure 
and devoid of matter foreign to it, the azure of the sky 
would no longer be seen and the heavens would appear 
black; the illumination of objects would be strong and 
glaring on one side, and on the other their shadows would 
be deep and unrelieved by the diffused light to which wc 
are accustomed. Now, setting aside the dust, there are 
always minute particles of water floating in the atmo¬ 
sphere. These vary in size from the great raindrops 
which fall to earth on a sultry day, through intermediate 
forms of mist and of fine fleecy cloud, to the absolutely 
invisible minuteness of pure aqueous vapour which is 
present in the brightest of skies. It is these particles 
which scatter the solar rays and suffuse the heavens with 
light. And it is a remarkable fact, established by Prof. 
Tyndall, while operating with minute traces of gase¬ 
ous vapours, that while coarser particles scatter rays 
of every colour, in other words scatter white light, finer 
particles scatter fewer rays from the red end of the spec¬ 
trum, while the finest scatter only those from the blue 
end. And in accordance with this law clouds are white, 
clear sky is blue. 

But the point which most concerns us here is the fact, 
also discovered by Prof. Tyndall, that light scattered 
laterally from fine particles is polarised. The experiment 
by which this b most readily shown is as follows ; Allow 
a beam of solar or other strong light to pass through a 
tube about thirty inches long filled with water, with 
which a few drops of mastic dissolved in alcohol have 
been mixed. The fluid so formed holds fine particles of 
mastic in a state of suspension, which scatter the light 
laterally; and if the scattered light be examined with a 
Nicol traces of polarisation will be detected. But better 
still, instead of using the scattering particles as a polariser 
and the Nicol as an analyser, we may polarise the 
light before it enters the tube and use the particles 
as an analyser, and thus produce the same effect 
as before, not only upon the particular point of the 
beam to which the eye is directed, but upon the whole 
body of scattered light. As the Nicol is turned the light 
seen laterally begins to fade; and when the instrument 
has been turned so as to cut off all vertical vibrations, the 
only parts remaining visible in a horizontal direction will 
be those reflected from the larger impurities floating in 
the water independently of the mastic. The direction of 
vibration of the light polarised by lateral scattering is 
easily remembered by the fact that the vibrations must be 
perpendicular both to .the original and to the scattered 
beam; if, therefore, the latter be viewed horizontally, 
they must be perpendicular to two horizontal straight 
lines at right angles to one another, U. they must be 
vertical, 

An effect still more beautiful, and at the same fime 
perhaps more instructive, may be produced by interposing 
Opiate of quartz between the Nicol and the tube. The 
prnote beam then becomes suffused with colour, the tint 
of which changes for a given position of the spectator 
jvith the angle through which the Nicol is turned. 

And not only so, but while the Nicol remains at rest 
the tints are to be seen scattered in a regular and definite 
Ofdjsf fci different directions about the size of the beam. 
Bntrids radial distribution of colours may also be shown 


in a more striking manner, by using a bi-quartz, which as 
explained before distributes the colours in opposite direc¬ 
tions. The beam should in every case be viewed at 
right angles; the more obliquely it is viewed the less 
decided Is the polarisation. 

The colours here seen are those which would be ob¬ 
served upon examining a clear sky in a position 90° from 
that of the sun; and the exact tint visible will depend 
upon the position in which the Nicol is held, as well as 
upon that of the sun. Suppose, therefore, that a Nicol and 
quartz plate be directed to that part of the sky which is all 
day long at right angles to the sun, that is, to the region 
about the north pole of the heavens (accurately to the 
north pole at the vernal and autumnal equinox), then if 
on the one hand the Nicol be turned round, say, in a 
direction opposite to that of the sun's motion, the colours 
will change m a definite order ; if, on the other, the Nicol 
remain stationary while the sun moves round, the colours 
will change in a similar manner. And thus, in the latter 
case we might conclude tjie position of the sun, or in 
other words the time of the day, by the colours so shown. 
This is the principle of Sir Charles Wheatstone's Polar 
clock, which is one of the few practical applications which 
this branch of polarisation has yet found. 

Figs. 18 and 19 represent general forms of this instru¬ 
ment described in the following passage by the inventor. 

“At the extremity of a vertical pillar is fixed, within 
a brass ring, a glass disc, so inclined that its plane is 
perpendicular to the polar axis of the earth. On the 
lower half of this disc is a graduated semicircle divided 
into twelve parts (each of which is again sub-divided 
into five or ten pans), and aeainst the divisions the 
hours of the day are marked, commencing and termi¬ 
nating with VI. Within the fixed brass ring, containing 
the glass dial plate, the broad end of a conical tube is 
so fitted that it freely moves round its own axis ; this 
broad end is closed by another glass disc, in the centre of 
which is a small star or other figure, formed of thin films 
of selenite, exhibiting when examined with polarised light 
strongly contrasted colours ; and a hand is painted in 
such a position as to be a prolongation of one of the 
principal sections of the crystalline films. At the smaller 
end of the conical tube a Nicol’s prism is fixed so that 
either of its diagonals shall be 45 from the principal 
section of the selenite films. The instrument being so 
fixed that the axis of the conical tube shall coincide with 
the polar axis of the earth, and the eye of the observer 
being placed to the Nicol's prism, it will be remarked 
that the selenite star will in general be richly coloured, 
but as the tube is turned on its axis the colours wilt 
vary in intensity, and in two positions will entirely dis¬ 
appear. In one of $hesc positions a smaller circular disc 
in the centre of star will be a certain colour (red, for 
instance), while in the other position it wilt exhibit the 
complementary colour. This effect is obtained by placing 
the principal section of the small central disc 22 from 
that of the other films of selenite which form the star. 
The rule to ascertain the time by this instrument is as 
follows .‘—the tube must be turned round by the hand of 
the observer until the colour star entirely disappears 
while the disc in the centre remains red ; the hand will 
then point accurately to the hour. The accuracy with 
which the solar time may be indicated by this means will 
depend on the exactness with which the plane of polarisa¬ 
tion can be determined ; one degree of change in the 
plane corresponds with four minutes of solar time. 

** The instrument may be furnished with a graduated 
quadrant for the purpose of adapting it to any latitude ; 
but if it be intended to be fixed in any locality, it may be 
permanently adjusted to the proper polar elevation and 
the expense of the graduated quadrant be saved ; a spirit- 
level will be useful to adjust it accurately. The instrument 
might be set to its proper azimuth by the sun's shadow at 
noon, or by means of a declination needle ; bui'an obscr- 
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vation with the instrument itself may be more readily 
employed for this purpose. Ascertain the true solar time 
by means of a good watch and a time equation table, set 
the hand of the polar clock to correspond thereto, and 
turn the vertical pillar on its axis until the colours of the 
selenite star entirely disappear. The instrument then 
will be properly adjusted, 

11 The advantages a polar clock possesses over a sun¬ 
dial are ist. The polar clock being constantly directed 
to the same point of the sky, there is no locality in which 
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will then be read in their direct order, whereas they 
would be read backwards on an upper semicircle. In 
the southern hemisphere the upper semicircle should be 
employed, for the plane of polarisation of the south pole 
of the sky changes in the same direction as the hand of a . 
watch. If both the upper and lower semicircles bo gnt- 



it cannot be employed, whereas, in order that the indica¬ 
tions of a sun-dial should be observed during the whole 
day, no obstacle must exist at any time between the dial 
and the places of the s\xn } and it therefore cannot be 
applied in any confined situation. The polar clock is 
consequently applicable in places where a sun-dial would 
be of no avail ; on the north side of a mountain or of a 



Frc;. *9.—Wheatstone’s Polar Clock. 

duated, the same instrument will serve equally for both 
hemispheres.” 

The following is a description of one among several other 
forms of the polar clock which have been devised. This 
(Fig. 20) though much less accurate in its indications than 
the preceding, beautifully illustrates the principle. 

“ On a plate of glass twenty-five films of selenite of 
equal thickness are arranged at equal distances radially in 
a semicircle ; they are so placed that the line bisecting the 
principal sections of the films shall correspond with the 
radii respectively, and figures corresponding to the hours 
are painted above each film in regular order. This plate 
of glass is fixed in a frame so that its plane is inclined to 
the horizon 38° 32', the complement of the polar eleva¬ 
tion ; the light passing perpendicularly through this plate 
falls at the polarising angle 56745' on a reflectorjof black 
glass, which is inclined 1S 0 13' to the horizon. This ap¬ 


lofty building for instance. 2odly. It will continue to 
indicate the time after sunset and before sunrise; in fact, 
so long as any portion of the rays of the sun are reflected 
from the atmosphere. 3rdly. It will also indicate the 
time, but with less accuracy, when the sky is overcast, if 
the clouds do not exceed a certain density. 

“The plane of polarisation of the north pole of the 
sky moves in the opposite direction to that of the hand of 
a watch; it is more convenient therefore to have the 
hours graduated on the lower semicircle, for the figures 


Fig. sa*—Clock. 

paratus being properly adjusted, that is so that the glass 
dial-plate shall be perpendicular to the polar axis of the 
earth, the following will be the effects when presented 
towards an unclouded sky. At all times of the day the 
radii will appear of various shades of two complementary 
colours, which we will assume to be red and green, and 
the hour is indicated by the figure placed opposite the 
radius which contains the most red; the half'hottr is Jndfe;' 
cated by the equality of two adjacent tints, 1 ? 

W. 
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A NEW THERMOMETER 

O UR readers will doubtless recollect a recent discus¬ 
sion in our pages relative to the priority of the 
invention of protected bulbs for deep-sea thermometers. 
The discussion has done something more than establish 
priority of invention, it has been the means of producing 
what, we believe, will prove to be a new and valuable 
meteorological instrument, for we have before us a paper 
by Messrs. Negretti and Zambra, communicated to the 
Royal Society by Dr. Carpenter at their last meeting, 
describing a new thermometer of such novel construction 
that it cannot fail to interest all scientific persons, 
meteorologists especially. We regret our inability, owing 
to want of space, to reproduce the paper in its entirety. 
The following are the main points of this communica¬ 
tion. 

In Prof. Wyville Thomson’s 41 Depths of the Sea/' 
p. 299, occurs the following passage “ I ought to men¬ 
tion that in taking the bottom temperature with the Six’s 
thermometer the instrument simply indicates the lowest 
temperature to which it has been subjected; so that if the 
bottom water were warmer than any other stratum 
through which the thermometer had passed, the observa¬ 
tions would be erroneous.” 

Undoubtedly no other result could be obtained with 
the thermometers now in use, for unfortunately the 
only thermometer available for the purpose of registering 
temperature and bringing those indications to the surface, 
is that which is commonly known as the Six’s thermo¬ 
meter—an instrument acting by means of alcohol and 
mercury, and having movable indices with delicate springs 
of human hair tied to them. This form of instrument 
registers both maximum and minimum temperatures, and 
as an ordinary out-door thermometer it is very useful ; 
but it is unsatisfactory for scientific purposes, and for the 
object for which it is now used (viz. the determination of 
deep-sea temperatures) it leaves much to be desired. 
Thus the alcohol and mercury are liable to get mixed in 
travelling, or even by merely holding the instrument in a 
horizontal position ; the indices also are liable either to 
slip if too free, or to stick if too tight. A sudden jerk or 
concussion will also cause the instrument to give erro¬ 
neous readings by lowering the indices if the blow be 
downwards, or by raising them if the blow be upwards. 
It was on reading the passage in the book above referred 
to that it became a matter oi serious consideration with 
Messrs* Negretti andZambra, whether a thermometer could 
be constructed which could not possibly be put out of order 
in travelling, or by incautious handling, and which should 
be above suspicion and perfectly trustworthy in its indica¬ 
tions. This was no very easy task. But the instrument sub¬ 
mitted to the Fellows of the Royal Society seems to fulfil 
the above onerous conditions, being constructed on a plan 
different from that of any other self-registering thermo¬ 
meter ; and containing, as it does, nothing but mercury, 
neither alcohol, air, nor indices. Its construction is most 
novel, and may be said to overthrow our previous ideas 
of handling delicate instruments, inasmuch as its indica¬ 
tions Are only given by upsetting the instrument. Having 
said this much, it will not be very difficult to guess the 
action of the thermometer; for it is by upsetting or 
throwing out the mercury from the indicating column into 
a reservoir at a particular moment and in a particular 
Spot, that we obtain a correct reading of the temperature 
- at that moment and in that spot. 

The thermometer In shape is like a syphon with 
parallel legs, all in one piece, and having a continuous 
confcmimication, as in the annexed figure. The scale of 
, theihertnometer is pivoted on a centre, and being attached 
in a perpendicular position to a simple apparatus 
(whim wui be presently described^ is lowered to any 
^'may be desired. In its descent the ther- 
aometcr acts as an ordinary instrument, the mercury 


through which it passes; but so soon as 
the descent ceases, and a reverse motion 
is given to the line, so as to pull the thermo¬ 
meter to the surface, the instrument turns 
once on its centre, first bulb uppermost, 
and afterwards bulb downwards. This 
causes the mercury, which was in the left- 
hand column, first to pass into the dilated 
siphon bend at the top, and thence into 
the ri^ht-hand tube, where it remains, 
indicating on a graduated scale the exact 
temperature at the time it was turned 
over. The woodcut shows the position of 
the mercury after the instrument has been 
thus turned on its centre. A is the bulb ; 

B the outer coating or protecting cylinder ; 

C is the space of rarefied air, which is 
reduced if the outer casing be com¬ 
pressed ; D is a small glass plug on the 
principle of Negretti ana Zamora's Patent 
Maximum Thermometer, which cuts off, 
in the moment of turning, the mercury in 
the column from that of the bulb in the 
tube, thereby ensuring that none but the 
mercury in the tube can be transferred 
into the indicating column ; E is an en¬ 
largement made in the bend so as to 
enable the mercury to piss quickly from 
one tube to another in revolving ; and F 
is the indicating tube, or thermometer 
proper. In its action, as soon as the ther¬ 
mometer is put in motion, and immediately 
the tube has acquired a slightly oblique 
position, the mercury breaks off at the 
point D, runs into the curved and en¬ 
larged portion E, and eventually falls int i 
the tube F, when this tube resumes its 
original perpendicular position. 

The contrivance for turning the ther¬ 
mometer over may be described as a 
short length of wood or metal having 
attached to it a small rudder or fan ; this 
fan is placed on a pivot in connection 
with a second ; on the centre of this is 
fixed the thermometer. The fan or 
rudder points upwards in its descent 
through the water, and necessarily re¬ 
verses its position in ascending. This 
simple motion or half turn of the rudder 
gives a whole turn to the thermometer, 
and has been found very effective. 

Various other methods may be used 
for turning the thermometer, such as a 
simple pulley with a weight which might 
be released on touching the bottom, or a small vertical 
propeller which would revolve in passing through the 
water. 

Messrs. Negretti and Zambra in their paper merely 
mention the new thermometer as being available for 
deep-sea temperatures; but we believe it will prove to 
be of great value on land; for with this thermometer 
we are at once provided with the means of making 
observations which will solve some of the most in-* 
teresting questions connected with atmospheric tem¬ 
perature. At present we do not possess a simple in¬ 
strument, in fact none at all which will automatically record 
out of doors tht exact temperature at fixed periods; we read 
of the temperature being so many degrees of heat or cold 
yesterday or last night, but we have no means of record¬ 
ing how cold it was (say) at midnight, or how warm at 
midday, except by actually watching the instrument at 
those hours. With the new thermometer in connection 
with an inexpensive time-piece, we can ascertain and re* 








cord the exact temperature at any hour it may be deemed j 
desirable, and by its means, and with experiments carried 
over some period of time, we may be able to determine 
with a degree of accuracy hitherto only approximately 
arrived at, which are the coldest or warmest periods of 
the days or nights. 


ON SOME RECENT ASTRONOMICAL SPE¬ 
CULATIONS IN THEIR RELATION TO 
GEOLOGY * 

I HAVE called my subject $p$culations % because in the 
present state of the inquiry there are so many ques¬ 
tions that can be looked upon in no other light. At the 
same time it appears to me very desirable that certain 
facts should be examined from this new point of view, if 
only to lead to researches which otherwise would not 
have claimed attention. What I then propose is to con¬ 
sider the bearing on certain geological questions of the 
new views of Mr. Lockyer respecting the constitution of 
matter, as indicated by a comparison of the spectra of the 
various classes of stars, and the probable effects of a 
change in the constitution of our sun.f 

Sir W. Thomson has contended that the sun cannot 
have continued to give out heat and light for so long a 
period as has been assumed by many geologists, and has 
concluded that it was “ on the whole most probable that 
it has not illuminated the earth for too millions of years, 
and almost certain that it has not done so for 500 mil¬ 
lions.^ Prof. Huxley made this question the subject of his 
address to the Geological Society in 1869, but the argu¬ 
ment on both sides was on the supposition that the con¬ 
stitution of matter is such that from the earliest epoch 
the heat and light given off had been derived mainly, if 
not entirely, from the simple cooling of a heated body. If, 
however, Mr. Lockyeris views be true, the sun at the 
parliest period must have consisted of matter in a more 
dissociated condition than at present, and, as he points 
put, in combining so as to give rise to other so-called 
elementary substances, probably a large extra amount of 
Hpat and light would be set free. The result of this 
appears to me to be that when the general temperature 
was that at which such a dissociation occurs, the sun’s 
energy would continue nearly the same for a period which 
p* die present state of our knowledge cannot be deter- 
p&ined, out which would probably be of vast duration ; 
and not only so, but the cooling would be more uniform 
from the first, and not subject to so great a variation as 
would occur in the case of an intensely-heated body cool¬ 
ing without any physical change in its constituents. If 
this be so, the length of time during which our globe may 
have been receiving such an amount of heat and light as 
would be compatible with the existence of animals and 
plants may well have been as great as that demanded by 
any of the supporters of evolutionary theories. 

Though there would be such an approximate uniformity 
for a vast period, yet still at the earliest epoch, the physical 
state of the sun would not have been the same as now, 
and it becomes important to consider what effect this may 
have produced on life on the globe. According to Mr. 
Lockyeris views the sun at an early period had much the 
same physical constitution as the stars of the type of 
Sirius, giving off light of a whiter or bluer character, i <?. 
the rays at the blue end of the spectrum were relatively 
stronger than at present, whilst in future ages they would 
become more feeble, and the sun pass into the condition 
of stars of the red type. What then would be the effect 
of the greater intensity of the rays at the blue end of 


the spectrum on animals and plants at early geological 
epochs? This question dearly Indicates the Importance 
of future experimental inquiries, directed to this particular 
subject, but at the same time ft may be well to consider 
the bearing of what is already known. In the present 
state of our knowledge no facts seem more likely to help 
towards a conclusion than those connected with the dis¬ 
tribution in plants of the more important of the coloured 
substances which absorb different rays of light. X have 
found that there is an intimate relation between their 
optical and chemical characters, and that these are also 
related to the development of the individual plants, 
and to the structural development of mature plants 
of different classes. Taken as a whole, in advancing 
from a more rudimentary condition, there is in each 
case a farther and farther departure from such co¬ 
louring-matters as can be formed artificially, and a 
relatively greater and greater production of those which 
are more and more easily decomposed by light, when 
not protected by the constructive energy of the living 
plants. This destructive action is due relatively more to 
the rays at the blue end of the spectrum, whilst, at all 
events in the case of chlorophyll, the production depends 
more upon the yellow rays. Hence, by relatively in¬ 
creasing the intensity of the blue rays the destructive 
force would be relatively increased, and the constructive 
force relatively diminished. We may, perhaps, therefore 
conclude that bluer light would be relatively more favour¬ 
able to the higher classes of plants when in the early 
stage of their growth, and to the lower than to the higher 
classes when in the mature condition requisite to insure 
permanent reproduction. The former conclusion is borne 
out by Mr. Robert Hunt’s experiments, which showed that 
whilst the rays at the blue end of the spectrum 
quicken the germination of the higher classes of plants, 
it is the rays at the extreme red end which facilitate 
their flowering and the perfecting of the reproductive 
organs.* The effect of differently coloured light on the 
growth of the cryptogamia has not, I believe, been exa¬ 
mined; but, if the principles involved in the above 
arguments be correct, they would lead us to conclude 
that at an early epoch in the history of our globe the bluer 
light of the sun would be relatively more favourable to 
the growth of larger cryptogams than to that of phaeno- 
gams. The arguments I have used do, however, involve 
so many new and imperfectly-tried general principles, that 
it would be very premature to say that the characteristic 
peculiarities of the vegetation of the earlier geological 
periods depended on this cause, and all that I contend is 
that the question deserves to be examined from this new 
point of view, since it may at all events assist in arriving 
at a true explanation. 


THE « CHALLENGER » EXPEDITION f 
II. 


Fernando Noronha 
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TTHIS group of islands was visited by the Chaiimgtr 
~ on September t and a, 1873. They consist 0* a 
principal island, about four miles long, and three-and-a- 
half broad, stretching about N.E. and S.W., and several 
smaller ones at the eastern extremity, known at Platform 
Island, Booby Island, St, Michael's Mount, Egg Island* 
and Hat Island. They are situated in the Atlantic, ih 
lat, 30° 50*, about 200 miles from the nearest point Of the 
South American coast, their entire length being About 
seven miles. The principal island is generally of a 
volcanic character, and hilly, the highest hill bring about 
600 feet. On its northern const rim to a height of 1,000 
feet what is known as the Peak. It is a pecmtar^jUrimmK 
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mass of bare rocky the summit of which is entirely devoid 
of vegetation, and quite inaccessible. The cliffs are com¬ 
posed of columnar basalt. At the eastern end of the 
island are some sand rocks, like that of Bermuda, and 
dunes of calcareous sand also occur. St. MicnaePs 
Mount is a cone 300 feet high, composed of a mass of 
phonolith. The remaining islands are flat, composed of 
sandstone^ with volcanic particles. 

It was in the dry season, which extends from July to 
December, that the Challenger visited these islands ; this 
season, however, is not one of absolute drought, parching 
up everything, but there are occasional heavy rains. Trees 
abound on the higher parts of the island, where the land 
has not been cleared for cultivation, or where the convicts 
have not felled them for making their fishing-boats or 
rafts, the largest trees, it is said, having all disappeared 
for this purpose. Numerous creepers cluster to¬ 
gether in the branches of the trees, At the western 
extremity of the island the vegetation is thickest 
and richest, and apparently of a virgin character. 
Jairopha gossypifolia L., a large shrubby plant, 
common in the West Indies, and also growing in 
Bahia, Mexico, and New Granada, was very abundant ; 
it was in full flower, but its only foliage were tufts of 
young leaves just beneath the inflorescence, so that its 
bare stems were conspicuous among the green creepers. 
The plant was also found on St Michael's Mount and 
Rat Island. Another euphorbiaceous-looking plant, with 
stout thorns, was found on the principal island, but not 
on any of the others, A thorny acacia also grew on the 
shore; and climbing round almost every tree was A hr us 
precatorius L., one of the commonest of tropical plants, 
and so well known for its pretty brilliant scarlet and 
black seeds, which are used everywhere for necklaces, 
and other ornamental purposes, and in India as a 
standard weight This plant, however, grew only on the 
main island. Jpomcea pes-capra Sw. is abundant on the 
sand hills, and upon it and most of the other low-growing 
plants, Cuscuta americana L., spreads amazingly. A 
species of Cereus was abundant on the cliffs, but only 
one grass (Oplismenus colotms H.B.) was found on the 
xhain island. 

Trees, bushes, and creepers cover the upper part of St. 
Michael's Mount, which is, to a certain extent, inacces¬ 
sible, and, moreover, being so small, offers no room for 
cultivation; therefore there is no reason to suspect that 
the plants found upon it are attributable to any other than 
a natural origin, Capparis cynophallophora L. grows in 
abundance on the summit of the mount. It is a tree 
ydth a stem 8 or 9 inches in diameter, and dark green 
oval lanceolate leaves. A species of Ficus with aerial 
roots grows in favourable spots, and there forms a tree, 
of considerable size ; one is mentioned as having a trunk 
30 feet high, and 18 inches in diameter. On Rat Island 
the same species of Ficus was also found down near the 
sea level, where, instead of forming a tree, it becomes a 
low spreading bush, not more than 5 or 6 feet high. 
From the natural exposure of this island to the full force 
of the wind, all the plants growing here, which are mostly 
leguminous and euphorbiaceous, mingled with cucurbt- 
taceous creepers, are stunted in their growth. Although 
■shady moist places occur about St. Michael’s Mount, 
neither on this nor on the main island were any ferns, 
moms, or hepatic*? found. Lichens also are very 


scarce. 

Among the principal cultivated fruits are bananas and 
melons, the latter being Very plentiful, and of a peculiarly 
fine flavour. Grapes grow well, but are not cultivated at 
the present time. Sugar-cane, cassava, maize, sweet 
potatoes, &c. are also grown in large quantities. 

Animal life is singularly scarce, two lizards being the 
ohly animais recorded from Fernando Norpnha, one of 
peculiar to the island, the other being found 
MAh, Amerita. 


NOTES 

Trial following intelligence with regard to the late Dr. 
Livingstone, sent by Dr. Kirk, appears in the Times of 
Tuesday :— (t Lieut. Murphy, in a note addressed to me from 
M’pwapwa, a place about ten days’ journey from the coast, and 
dated the 20th of January last, says that he was then accom¬ 
panying the body, and expected to reach Bagamoio, a seaport, on 
or about the 14th ult. Capt. Sheffe, of the Austrian ship-of- 
war Heligoland) had proceeded to the coast, and would at once 
convey the body and Lieut. Murphy’s party to Zanzibar on their 
arrival. Lieut. Cameron had set out for Ujiji to recover papers 
left there by Dr. Livingstone. Lieut. Murphy had been in com¬ 
munication with him subsequent to the death of Dr. Dillon, 
and was sorry to find that great difficulties impeded his onward 
progress, owing to 'the antagonism of native chiefs and the 
desertion of many of his followers on the road from Unyan- 
yembe to Ujiji. Chuma, who for eight years accompanied the 
Doctor in his wanderings, I learn had been into Zanzibar. He 
seems to place the position of Dr. Livingstone's death at the 
north of Lake Bangweolo, on or about the 4th of May, 1873. 
He was probably on his way westward. A reply to the official 
telegram, regarding the disposal of the body on arrival, was 
anxiously'expected. ” 

We learn that Mrs. Arnott, the widow of the late Dr. Neil 
Arnott, has written to Dr. Lyon Playfair, the member for the 
University of Edinburgh, offering 1,000/. for the promotion of 
Natural Philosophy in that University. 

The trustees of the late Dr. Andrew Bell, the founder of the 
Madras School, St. Andrews, have placed at the disposal of the 
Senatus of the University of St. Andrews, his native city, a 
considerable sum towards the endowment of an Education Chair 
during the present session. The Senatus has had under considera¬ 
tion the subject of a teacher’s degree, and a programme relating to 
its institution has been laid before the Education Department of 
the Government 

At a meeting of the Sedgwick Memorial Committee held at 
Cambridge on the ilthinst, Prof. Humphry in the chair, it was 
stated by the Treasurer that the subscriptions exceeded 10,000/., 
and that more than 7,000 L had been paid into the account of the 
fund at the several banks. The question of the site of the new 
Geological Museum, which is to constitute the memorial, was 
discussed, and the feeling of the committee was in favour of the 
space in front of the New Museum and Pembroke Street 

The Italian Government has determined to send out four ex¬ 
peditions for the observation of the Transit of Venus, the main 
instrument of Inquiry depended upon being the spectroscope. 
On the other hand, for reasons not far to seek, no spectroscopes 
are to be employed by the English parties. Truly “ they manage 
these things better in France,” and not only in France, but in 
America and Italy. 

To-night (Thursday) Mr. Dewar’s lecture On Dissociation 
will be given before the Chemical Society. 

At the annual meeting of the trustees of the Museum ot 
Comparative Zoology, Cambridge, U.S., held in January, a com¬ 
mittee reported that to carry out the plan inaugurated by Prof. 
Agassiz, a considerably larger endowment will be necessary, and 
that the funds now on hand are not sufficient to conduct opera¬ 
tions on the present scale later than April r, after which, unless 
an additional income of 15,000 dola. can be secured, It will be 
necessary to greatly reduce the scale of work. 30,000 dols. per 
annum is estimated as being the least sum on which the establish¬ 
ment can be maintained on a satisfactory scale. Efforts ate now 
being made to secure an endowment of 360,000 dols., of which 
about 65,000 had been contributed at a recent date. 


The Duke and Duchess of Edinburgh, on their visit to the 
Zoological Gardens on Sunday last, desired to have their atten¬ 
tion specially directed to a deer sent from Manilla by his Royal 
Highness as a present. When it arrived in this country, in 
May 1870, Mr. Sclater, F.R.S., the Secretary to the Society, 
immediately recognised that it belonged to a species hitherto 
quite unknown, and he accordingly named it Ccrvus alfrcdi 
or Prince Alfred's Deer. It is a very interesting fact that this 
specimen, and one of the opposite sex subsequently purchased 
by the Zoological Society, together with a young one bom in the 
Gardens, are the only examples that have at any time been 
obtained*of this particularly well-marked species of deer. 

There will be an election at Worcester College, Oxford, 
in June, to three Scholarships, one of which will be in Natural 
Science. Particulars can be had on application to the senior 
tutor. At the same time there will be an election at Magdalen 
College to not less than four Demyships and one Exhibition. Of 
the Demyships, one at least will be Mathematical, and one at 
least in Natural Science ; the Exhibition will be in Mathematics. 
The stipend of the Demyships is 95/. per annum, and of the 
Exhibition 75/., tenable for five years. For particulars apply to 
the senior tutor. 

The Board of Trade have been informed by the Meteorologi¬ 
cal Committee that they are now prepared to re-introduce the 
use of Admiral Fitzroy's signals (cones and drum) with slightly 
modified significations, and that the change will take effect on 
and after March 15, 1874. The signals to be used will consist 
of:—1°. Cone, point downwards for southerly gales : S.E. round 
by S. to N, W. 2'. Cone, point upwards for northerly gales : 
N.W. round by N. to S.E. 3 0 . Drum with cone, to indicate 
the probable approach of a very heavy gale from the direction in¬ 
dicated by the cone. The drum will not be used without the 
cone. The signals are to be kept hoisted during ike daylight 
only, until 48 hours have elapsed from the time the telegram was 
despatched, unless countermanded. At night lanterns may be 
used wherever the local authorities deem it advisable to do 
so, as pointed out in an explanatory pamphlet, copies of 
which are supplied for gratuitous distribution. It will be seen 
from the pamphlet in question, that the meaning of the signals 
is that an atmospherical disturbance exists (which will be ex¬ 
plained in the telegram) and will probably, but not necessarily , 
cause a gale at the place warned from the direction indicated by 
the signal. The Meteorological Office will supply the canvas 
shapes and lanterns to such places as require them, on loan ; but 
in all cases the local authorities must undertake the charges in¬ 
cidental to the hoisting of the signal, such as flagstaff and gear, 
oil, &c., and also to the keeping of the apparatus in repair, 
painting, &c. 

M. G. Tissandikr, the editor of La Nature , is com¬ 
pleting a series of observations for calculating the amount of 
atmospheric dust falling each day. The mean found is said to 
be several pounds in twelve hours for a surface not huger than 
the Champ de Mars, rather less than a half a square mile. 

Thirty-seven small planets have been discovered in the 
years 1872 and 1873, or 18$ for each year, making 1,850 per 
century. From the days of Hipparchus to the present time we 
may reckon 2,000 years \ had astronomers worked with the 
same zeal and success during these 2,000 years, the number of 
small planets known would have amounted to 37,000, only three 
times the number given by Arago of stars up to the 7th 
magnitude, and a very small proportion of the stars of the loth 
magnitude. Although very minute, the latter are generally 
much brighter than small planets as seen at the time of opposi¬ 
tion. 


Prof. G. C. Marsh has made out wipe 
connection with the remains of equine forms in the $forfo Ame¬ 
rican tertiaries. Following up the genealogy of the horse* as 
traced by Prof, Huxley in foe European remains, he has been 
able to show that foe American deposits present even a more 
complete series of intermediate forms. Between Orokippm 
agiiis of the Eocene, which Was about the size of a fox, and had 
four toes on the fore foot, with three behind, and Eqtius frater* 
nus of the Pleistocene, which is not osteologically distinguishable 
' from the existing Eqnus caballus, the following genera form the 
connecting links in form, size, and antiquity, viz. Miohippus and 
Anchithcrium of the Miocene, and Anchippus , Hipparion^ Pro- 
tokippus and Pliohipptts of the Pliocene. ** Considering foe 

remarkable development of the group through the entire Ter¬ 
tiary period, and its existence even later, it seems very strange 
that none of the species should have survived, and that we ore 
indebted for our present horse to the old world.” 

In continuation ofhis exquisite researches on the phenomenon 
of flight ( Compies Rendus, January 12, 1874), M, Marey has 
made a series of observations which prove how important a part 
the onward movement of a bird plays in increasing the efficiency 
of each wing stroke. For supposing that in its descent the wing 
did not continually come in contact with a fresh volume of air, 
it would act at a disadvantage, because the downward impulse 
which, at the commencement of each stroke, it gives to the air 
below it, would make that air so much less efficient a resisting 
medium; whilst, by continually coming in contact with a fresh 
body of air, the wing is always acting on it to the beat advantage. 
For this reason, when a bird commences its flight, it turns towards 
the wind if possible, to make up for Its lack of motion cm 
starting. 

The extension of the Cinchona cultivation in Darjeeling con¬ 
tinues, Every year additional land is brought under Cinchona 
culture, and it is calculated that 2,000 acres more will be cleared 
and planted within the next four years. With regard to Ipeca¬ 
cuanha, upwards of 20,000 plants and cuttings are now In hand, 
all of which promise well. Another interesting fact relating to 
the introduction of useful plants into India, is that of the success 
in the Terai of the Cacao (Theobroma cacao L,.). The plants 
that were planted out about a year ago, were sent from Kew at 
foe suggestion of Dr. Hooker, and they are now in a most 
healthy and satisfactory condition. 

The French Academy has at last published foe list of can* 
didates for foe seat rendered vacant by foe death of foe late 
Dr. Nelaton. The issue is quite uncertain. M. Broca, foe 
celebrated anatomist, has obtained only a second rank, end 
M. Marey is placed in foe third. 

Father Secchi is preparing, at Gauthier Villars, a second 
edition of his work on foe Sun, on an enlarged scale. He baa 
quoted so largely from Mr. LockyeFa “Solar Physics” that 
an intended translation of this work is abandoned for foe 
present 

Quite a sensation waa produced in foe last sitting of foe 
Academic dea Sciences, by the exhibition of photographs 
Spitsbergen scenery, sent by Prof, Nordenakiold. One oTfoese 
represented a meteorite nearly 18 tons in weight. 

A Belgian paper describes an immense petrified trunk * 
conifer discovered in foe province of Lineburg la perfect 
preservation. Its length is about 33 feet, and it* foafoefotr lbo^ 
20 inches. . r ■ ,, 

The Anttuaire of foe Bureau des longitudes for 1874 baa been 1 
recently published. Although sold at ij fc, it contains forceno- 
lithographs showing solar pratttbemnoevaod an spy by K Ffpe 
on questions relating to foe sun. 


. The widow of General Poncelet, one of the most distinguished 
Stench military engineers, has written to the French Institute, 
announcing that the whole of the works of her late husband 
wiH soon be in the hands of the public, The last volume, the 
afacth of the series, containing the lectures delivered at the Metz 
School of Artillery and the icole Poly technique, will be issued 
shortly. It is edited by M. Kroetz, Chief Engineer of the 
National Manufactures, one of the General’s pupils. General 
Poncdet was a member of the French Institute ior more than 
twenty years. He died in 1864, 

A MEMOIR upon the embryology of Ttrebratulim, by Prof. 
Morse, has just been published by the Boston (U.S.) Society of 
Natural History, this being the result of a thorough investigation 
In regard to the development of this genus of the brachiopod 
shells found so abundantly on the coast of Maine. Prof. 
Morse’s labours were mainly prosecuted at East port, and ex¬ 
tended through a period of several years. He found that the 
species spawns throughout the entire summer season (at least 
from April to August), but that investigations in the earlier part 
of the season were preferable, since, with the increasing warmth, 
the development is more rapid than is convenient to the 
observer. 


The “ Fenland Meteorological Circular and Weather Report ” 
is thf juime of a monthly periodical, two numbers of which, for 
w^Wf W *4 W*rch, have just reached us. It is edited fcy W r * 
f. H. F'JbA'S. The circular is intended to he 

Pfdinm fof locfj meteorologists, an abiding record of ffie cli- 
Pf tb# Fephmdi *pd a register of the changes of the 
r, to which the sgrtadtori**! horticulturist, and p*tur?aist 
easily refer, 0 ft is intended besides, we believe, that the 
Jfjhfcnlaf 0 should fill to sorne extent an educational function, 
gftf induce agriculturists to take an interest in the sciences yilh 
is so intimately connected. This purpose j* to 
fa litWi by the publication of readable articles on scientific 
rim first of which is by Mr. S. B. J. Skertchly, F.U.S., 
P fte ? # Practical Bearings of Meteorology, 0 The two 
fibers sent us contain well-constructed tabular and graphic 
tonQrtf jdf the meteorology of Wisbech for January and 
PprpINFi besides district reports, and a number of notes and 
dj^articles op subjects more or less intimately connected pith 
department to which the 4< Circular 0 belongs j the paper and 
typography are all that can be desired, and the price is only 
%d. per month* The enterprise is highly creditable to its 
Originators, and we sincerely hope it will be a great success and 
attain a wide circulation in the important district for, whose 
benefit It has been started ; and we hope the example thus set will 
be followed by other districts in the kingdom. The publishers 
of the *'* Circular ” are I.each and Son, Wisbech. 


A BIEL has been introduced into the U.S. Congress pro¬ 
posing an appropriation of 7,000 dels, to enable the Depart- 
meat of Agriculture to make a collection of all the species of 
risen*, growing throughout the United States, and for their exhi¬ 
bition in suitable cases. The collection itself, when completed, 
U to be exhibited at the Philadelphia Centennial Exposition, but 
to belong to the Agricultural Department, and to be returned 
to It* 

the meeting of the French Academy of March 2, M* 
Charles Sainie-Ciaire Devide, gave an account of his meteoro¬ 
logical mission to Biskra and Tugguit. At each of these 
Motions an observatory has been established shmldt to that at 
M^stSouris. Captain Roget superintends the observatory of 
Dr, Audet that of Tugguvt j the latter, according to 
fa to an almost perfect situation, surrounded by a 
influent quantity of vegetation, and preserved from the effects 
The results comprehend already observations 
the month of January, And M* Devflle sees in 
of important discoveries. 



We have received a useful work lately published by the 
Smithsonian Institution, prepared by Prof. F. W. Clark, of Howard 
University, Washington. This is the first part of a series en¬ 
titled the “ Constants of Nature, 0 and gives in tabular form the 
specific gravities, the boiling and melting points, and the 
chemical formulae of a large number of &ubstances, with indica¬ 
tions of the authorities whence the facts are derived* The 
volume contains about^o pages, and is well provided with the 
necessary indices. 

Lieutenant G. M. Whjeklbr (United States Engineers) and 
party arc in Washington, and are engaged in elaborating the 
results of their explorations in 1873. Already about 76,000 
square miles of territory have been carefully gone over and topo- 
graphed with a view to their representation in the new series f 
index maps now nearly ready for publication. Much valuable 
information in regard to the geology of the country, its mining 
facilities, and the probabilities of successful irrigation, has been 
obtained, and will be duly published. In the line of natural 
historj the collections have been very large, embracing at least 
1,200 skins of birds, besides many hundreds of reptiles, fish, 
insects, &c. The botanical collection is said to be the finest and 
largest ever procured by a Government expedition. The results 
of the woik of the expedition for the years 1871, 1872, and 
1873 arc, we understand, shortly to be published, comprising 
seven large quarto volumes, which will prove a valuable addi¬ 
tion to the scientific history of the great West. 

We arc glad to see, from Part IV. of the Transactions of the 
Clifton College .Scientific Society, that that Society is exceedingly 
prosperous, so far as number and attendance of members is con¬ 
cerned, though we very much regret to learn that, like not a few 
other similar Societies, it contains but a small number of real 
workers. We hope that the patrons and office bearers of the 
Society will do their best to devise some means to remedy this 
very serious defect, for serious the defect is, seeing that one of 
the main objects of such a Society is to train its members to 
methodical work, careful observation, and independent thinking. 
The only paper in this part, by a student member of the Society, 
is a long and elaborate one on Potteries, by C. C. Stevenson. 

A thick supplementary number of Petermann’s Alittheilungm 
has'been published containing a vast number of statistics relating 
to the population of the globe, with two excellent illustrative 
maps. 

At the meeting of the Adelaide Philosophical Society held on 
Nov. 25, 1873, Dr. Schomburgk read the second part of a long 
paper on poisonous plants. The plants noticed were those of 
the genus Strycknos ttux vomica , Datura stramonium (the thorn- 
apple)* Sclanum nigrum, and laxus baccaia (the yew tree). 

Wk learn, from a Reuter’s telegram, that the bank, sixty 
miles in length, formed for a long time past in the White Nile 
south of the province of Secionda, and mentioned by Sir Samuel 
Baker as on obstacle to navigation, has been partially removed 
by the works ordered by the Soudan Government. The river is 
now navigable up to Kondokaro over a distance of ten and a 
half degrees* The works for the complete removal of the bank 
continue. 

The additions to the {Zoological Society’s Gardens during the 
past week include a Finsch’s Amazon (Chrysatis finseki) from 
W. Mexico, presented by Mr. C, Chivers; a Virginian Deer 
(Ceruus virginianus) from N. America, presented by Mr. N. M. 
Bateson ; a Cornish Chough (Fregilus graculus), British, pre¬ 
sented by Mr. J. T. Hewes 5 a Common Otter (Lutra vulgaris), 
British, presented by Dr, Stafford; a Bine and Yellow Macaw 
[Ara ararauna) from $, America, presented by Miss J. $tafcdu 
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GASEOUS , LIQUID , 50 X/Z? STATES 

OF WATER-SUBSTANCE* 


TN two communications made by me to the British Association 
at its meetings at Edinburgh In 1871, and at Brighton in 1872, 
and printed as abstracts in the Transactions of the Sections for 
those years, considerations were adduced on relations between 
the gaseous, the liquid, and the solid states of matter. The new 
subject of the present paper constitutes a further development of 
some of those previous considerations, and a brief sketch of these 
is necessary here as an introduction for rendering intelligible 
what is to follow. 

Taking into consideration any substance which we can have 
in the three states, gaseous, liquid, and solid, we may observe 
that when any two ofthese states are present in contact together, 
the pressure and temperature are dependent each on the other, 
so that when one is given the other is fixed. Then if we denote 
geometrically all possible points of temperature and pressure 
Jointly by points spread continuously in a plane surface, each 
point in the plane being referred to two axes of rectangular co¬ 
ordinates, so that one of its ordinates shall represent the tempe¬ 
rature and the other the pressure denoted by that point, we may 
notice that there will be three curves, one expressing the relation 
between temperature and pressure for gas with liquid, another 
expressing that for gas with solid, and another expressing that 
for liquid with solid. These three curves, it appears, must all 
meet or cross each other in one point of pressure and temperature 
jointly, which may be called the triple-point. The triple-point, 
considered in respect to its temperature, is in fact what would 
often be called the freezing point in vacuo ; that is, the freezing 
temperature of water in contact with no gas except its own 
aqueous vapour or steam ; and the pressure at the triple point is 
just the pressure of that aqueous gas or steam. 

The curve between gas and liquid, which may be called the 
boiling-line, will be a separating boundary between the regions of 
the plane corresponding to the ordinary liquid and those corre¬ 
sponding to the ordinary gaseous state. But by consideration of 
Dr. Andrews's experimental results (“Phil. Trans.,” 1869) 
we may see that this separating boundary comes to an end at a 
point of temperature and pressure which, in conformity with 
nis language, may be called the critical point of pressure and 
temperature jointly ; and we may see that, from any liquid state 
to any gaseous state, the transition may be gradually effected by 
an infinite variety of courses passing round the extreme end of 
the boiling-line. 

The accompanying figure serves to illustrate these considera¬ 
tions in reference to transitions between the three states, the 
gaseous, the liquid, and the solid. The figure is intended only 
as a sketch to illustrate principles, and is not drawn according 
to measurements for any particular substance, though the main 
features of the curves shown in it are meant to relate in a 
general way to the substance of water, steam, and ice. AX 
and A V are the axes of coordinates for the temperatures and 
pressures respectively; A, the origin, being taken as the zero 
for pressures and as the aero for temperatures on the Centigrade 
scale. The curve L represents the boiling-line terminating in 
the critical point E. The line T M represents the line betwten 
liquid and solid. It is drawn showing in an exaggerated degree 
the lowering of the freezing temperature of water by pressure ; 
the exaggeration being necessary to allow small changes of 
temperature to be perceptible in the diagram. The line T N 
represents the line between the gaseous and the solid states of 
water*substance. The line LTN appears to have been gener¬ 
ally (in the discussion of experimental results on the pressure of 
aqueous vapour above and below- the freezing-point) regarded as 
one continuous curve; but it was part of my object in the two 
British-Association papers referred to, to show that it ought to 
be considered as two distinct curves (DTP and N T Q) crossing 
each other in the triple-point T. 

In the second of the two British-Aasociation papers already 
referred to (the one read at the Brighton meeting, 2872), I gave 
demonstrations showing that these two curves L T and N T 
should meet, at shown in the accompanying figure, with a re¬ 
entrant angle at T, not with a salient angle auch as is exempli¬ 
fied in the vertex of a pointed arch ; ana offered in conclusion 
the suggestion that the reasoning which had been adduced 
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might be followed up by a quantitative calculation founded on 
experimental data, bv which calculation the difference of ws 
pressures of steam with water, and steam with ice for any given 
temperature very near the triple point, may be found with every 
close approximation to the truth. 

In the month of October 1872 I explained to my brother, Sir 
William Thomson, the nature of that contemplated quantitative 
calculation : I mentioned to him the method which I had pre¬ 
pared for carrying out the intended investigation, and inquired 
of him for some of the experimental data, or data already 
deduced by theory from experiments, which I was seeking to 
obtain. On his attention being thus turned to the matter, he 
noticed that the desired quantitative relation could be obtained 
very directly and easily from a simple formula which he hod 
given in his paper on the Dynamical Theory of Heat, 44 Transac¬ 
tions of the Royal Society 01 Edinburgh,” March 17, 1851, { 22 
(3), to express the sccona law of thermodynamics for a body of 
uniform temperature throughout, exposed to pressure equal in 
all directions. 

That formula is 


in winch p denotes the amount of the pressure, and jj* its 

rate of increase per unit increase of temperature, the volume 
being kept constant; C denotes Carnot’s function; and M 
denotes the rate of absorption at which heat must be supplied to 


the substance per unit augmentation of volume, to let it expand 
without varying in temperature. The body may be either 
homogeneous throughout, as a continuous solid, or liquid, or 
gas; or it may be heterogeneous, as a mass of water and aqueous 
vapour (i.e, steam), or ice and water, or ice and aqueous vapour 
(*>. steam). 

Now apply that formula, 1st, to steam with water, and 2nd, 
to steam with ice, the temperature of the heterogeneous body in 
each case being that of the triple-point, or we may for the pre¬ 
sent purpose say o° C., which is almost exactly the same. It 
is to be observed that while in the general application .of the 
formula the rate of increase of the pressure with increase of tem¬ 
perature, token the Volume is kept constant, has been denoted by 

yet in each of the two particular cases now brought under 

consideration it is a matter of indifference whether the volume 
be kept constant or not; because the pressure of steam in con¬ 
tact either with water or with ice, for any given temperature, is 
independent of the vrilume of the whole heterogeneous body; so 
that the change of pressure for change of temperature Is inde¬ 
pendent of whether there be change of volume or not As € it 
a function of the temperature which has the same value for all 
substances at the same temperature, it has the same wfae foe 
the two cases now under consideration. Hence, retaining for 
the first case (that, namely, of steam with water) the some nota¬ 
tion as before, but modifying it by the use df an accent where 
distinction is necessary in the second ease (that of steam 

ice), and thu*using to denote the rate bf Increase o£; 

pressure per unit increase of temperature for steam 
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at thetriple-point (o*C nearly), and M to denote the rate of 
ab sorption at which heat must be supplied to a body consisting 
* df steam and water at the triple point, per unit augmentation of 
volume of that whole heterogeneous body, to let it expand with¬ 
out varying in temperature, and using -j~ and M' to denote the 

corresponding rates for steam with ice at the triple point, we 
have df> 

dt M 

d? “ w 

dt 


The latent heat of evaporation of one pound of water at the 
freezing-point (or at the triple point) into steam at the same 
temperature, as determined by Kegnault, is 606*5 thermic units, 
the thermic unit being here taken as the heat which would raise 
the temperature of 1 lb. of water 1* C., and the latent heat of 
fusion of ice is about 78 or 79 of the same thermic units. 
Hence, though M and M' belong each to a cubic foot of steam at 

the triple point, not to a pound mass of it, still the ratio is *» 
606 

79 + 606 
Hence 

dp 

dt 606 __ I 

Tip ~ 79 + 606 “ 1*13 
dt 


This shows that for any small descent in temperature from 
the triple point (where the pressure of steam with ice is the 
same AS that of steam with water), the pressure of steam with 
fee, fell* off 1*13 times as much as does the pressure of steam 
with water. 

In submitting the quantitative calculation now given, I have 
preferred to adopt the method proposed and developed by my 
toother rather than that which I had myself previously devised, 
because his method is simpler, and brings out the results more 
briefly by established principles from existing experimental data, 
t may say, however, that the method devised by myself was also 
* true method, and that I have since worked it out to its nume¬ 
rical results, and have found that these are quite in accordance 
Wfth those brought out by my brother, The two indeed may be 
regarded as being essentially of the same nature; and 1 think it 
Unnecessary to occupy space by giving any details of the method 
I .planned and have carried out. Its general character may be 
ftttlhriently gathered from the concluding passages of the British 
Association 1872 paper, as printed in the Transactions of the 
flections, Brighton Meeting. 

la order to discover whether the feature now developed by 
theoretical considerations is to be found showing itself in any 
degree in the experimental results of Kegnault on the pressures 
of steam at different temperatures \ I have made careful exami¬ 
nations of his engraved carve (Plate viii. of his Memoir), 
and of lua empirical formula: adapted to fit very closely 
to the results exhibited in that curve, and of his final tables 
of results at the close of his Memoir; and by every mode 
of scrutiny which I have brought to bear on the subject—in fact 
by each of some seven or eight varied modes—I have met with 
ckaz indication of the existence of the expected feature; and by 
jomeof them Ihavefound tbatitcan readily be brought prominently 

g ice. The engraved curve drawn on the copperplate by 
t himself is offered by him os the definitive expression of 
riments, as being an expression which satisfies as well as 
the aggregate oFhli observations; subject, however, to 
* t**y slight alteration, which he has pointed out as a requisite 
asasridment in the part of the curve immediately below the frees- 
tog-point, a part with which the investigations in the present 
/ paper are specially concerned. 

-5^AftwtiUmg(p*fi8i of his Memoir) of the great care with which 
fee had marked the curve on the copperplate and got it engraved, 
^ says “ Je n’ai pas pu Writer cependant queiques petite* 
ixpfoufarit&daruiles courbes; mais une scale de ces irregularity me 
paemt asses Important© pour devoir <*ti© sign tide, Elies© pr&ente 
Sufles basses temp&atutes comprises entreef et- ttf*, lacourbe 
4 mm: ; mp vers i’axe das temperatures, elle laisse, notabfement 
;Axt4wms d<elle, toutes lea determinations experiments!©* qui 
■ ^ entre o» et-io\ Aiaii 1« wloun, que cette 

di * reme, 


petite portion de la ccmrbe donne pour les forces eiastiques, 
sont un peu trop foibles, et j'ai cu soin de les augmenter, 
de la quantlte convenable, dans les nombres que ie don- 
nerai plus loin. 11 Whether we are now to think that this 
bend downwards* of the curve towards the axis of temperatures 
involving what Regnault regarded as a small faulty departure ot 
his drawn curve from his actual experiments, was introduced 
merely by a casual want of accuracy m drawing, or whether we 
may suppose that possibly there may have been some experi¬ 
mental observations which attracted the curve downwards, but 
were afterwards rejected on a supposition of their being untrust¬ 
worthy, it appears that such a bend is a feature which the curve 
really ought to possess, and is one which, even after being par¬ 
tially smoothed off by way of correction, is not obliterated, but 
still remains dearly discoverable in the final numerical tables of 
results. 

This is best brought to light by means of the empirical for¬ 
mulae devised and employed by Kegnault for the collating of his 
results. He proceeded evidently under the idea of the curve 
being continuous in its nature, so that a single formula might re¬ 
present the pressures of aqueous vapour throughout the whole 
of his experiments; but before seeking for such a formula he 
proceeded to calculate several local formula of which each 
should represent very exactly his experiments between limits of 
temperature not wide apart; and afterwards he worked out 
several general formulae, each adapted singly for the whole 
range of nis experiments. 

Now in the paper communicated to the Royal Society, and 
printed in the Proceedings for December n, 1873, from which 
the present paper is an abridgment, the details of a scrutiny of 
the chief of these formula: are given (the formulae, especially, 
which were adopted by Regnault for deducing his final general 
table extending from — 32*0. to + 230*0.), from which it ap¬ 
pears that they present clear indications that at and very close to 
the freezing-point (or rather the triple-point) the rate oi ircrease 
of pressure for increase of temperature is decidedly less in the 
case of steam with water than in that of steam with ice; or, in 
other words, that at and very dose to the triple-point the steep¬ 
ness of the curve for steam with water is decidedly less than that 
of the curve for steam with ice ; or, to state the same a little 
more fully, that while the steepness is increasing as we ascend 1 
from temperatures below the triple-point up to the triple-point, 
with ice in contact with steam, there is a sudden abatement of the 
steepness in passing the triple-point, where the change occurs 
from steam with ice to steam with water, after which, with con¬ 
tinued rise of temperature, the steepness goes on again increasing. 
In fact the result comes out that these formula:, expressing an 
aggregate of experimental results of Regnault, would indicate 
dp 

for at the freezing-point, or the triple-point, not the value 1 

It 

(as would be the case if a curve continuous past the triple-point 
would express the pressure of steam or aqueous vapour, for dif¬ 
ferent temperatures, in contact with ice below the triple-point 
and with water above it), but 1*09 or 1 *io, which makes a near 
approach to the result 1*13 found by my brother’s quantitative 
calculation already here cited. The decimal fractions in excess 
of unity, here represent the quantitative relation between the 
greatness of the feature under consideration as brought out by 
the theoretical investigation on the one hand, and as deduced 
from Regnault’s results on the other hand ; and thus we may say 
that this feature can be brought to view as existing in Regnault'* 
principal results in a degree about A or VI of that in which the 
theoretical investigation show* that,it must really exist, and 
ought to be found experimentally, if the experiments had a suf¬ 
ficiently minute exactitude to detect it and to measure it. 

Regnault also gives, in the same Memoir, another statement oi 
results deduced from his experiments, and put in the form of a 
table intended chiefly for meteorological purposes; which table 
shows the pressures of aqueous vapour for temperatures ranging 
below and above the freezing-point at very small intervals <3 
temperature, T V& of a degree centigrade each. In this table, 
the numbers inserted as representing the pressures below the 
freezing-point are slightly different from the corresponding ones 
in his geneml table, which, with the formulae used m making it, 
has just now been referred to; and he mentions that this slight 

* M. Regnault'* curve die temperature* an measured horizontally 
acroc* the *fcee* and pressure* are measured upward*. 



discrepance has resulted from the fact that the two tables were 
formed at different periods, and were not calculated by the same 
formula; but he remarks that the difference* are insignificant, os 
they scarcely amount to *o 2 millimetre of mercury in the pres¬ 
sures which the two tables respectively show. Here, too, ns in 
the general table, the feature expected shows itself, though in a 
diminished degree. By careful examination of the minute 
changes of pressure for small changes of temperature, dose to 
the freezing-point, both above and below it, as they are shown 
in this table, I find that the experimental results as here offered 
would indicate the existence of the feature in a degree about or 
A of that in which the theoretical investigation now shows that 
it ought to be met with, if experiments could be made on pres¬ 
sures of aqueous vapour, above and below the freezing-point, 
with sufficiently minute exactitude. 

It is indeed a great credit to the accuracy of Regnaulfs ex¬ 
periments, and to the exactitude of his results, that the results 
contain the dear indications they do of this feature, which only 
comes to view through comparison of differences of pressure 
represented by very minute fractions of a millimetre of mercury ; 
and which, unless a very high order of accuracy were maintained, 
might have given no perceptible indication of its existence, or 
might readily have been made to disappear totally from the final 
result*, through the application of the ordinary methods for clear¬ 
ing off small errors of observation. 


Bulletin the different varieties may be properly reared oathe mdtt 
approved principles.—M. Carbonnier, to whom the honour is due 
of introducing the "Paradise fish" from China, hasbeentuoatls* 
ful in importing some live specimens of another species of 
Macrofodu$ % the "rainbow-fish” of India: specimens of the 
Pescare t or "king-fish” of South America have also been 
brought to Paris from Buenos Ayres. M, E, Perris’ paper 
on birds and insects is continued.—The recent transmission of 
salmon ova to New Zealand, the cultivation of lobsters in the 
United States, the introduction of the Eucalyptus in various 
parts of Europe, are all, amid a mass of other matter, referred to at 
length. The number for January, just received, gives an inter¬ 
esting account of the year's work at the Jardtn <VAcclimafatum. 
In the Bois de Boulogne experiments have been made in the 
cultivation of various vegetables and other useful plants, on the 
results of which the future utilisation of new importations greatly 
depends.—The notes on the cultivation of the vine and on the 
use of mineral manures will be found very valuable.—The ques¬ 
tion of fish culture, which has assumed such large proportions In 
England and America, is being taken up by the Society, and an 
interesting paper on the subject is contributed by M. de la 
Blancheu, 

Peak Jstituto Lombardo di Science e Letten . Rendiconti t 
Dec. 18, 173. In this number Prof. Lombroso furnishes exact 
measurements of the crania of 66 Italian criminals (from various 
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American Journal of Science and Arts % February 1874.—This 
number commences with a paper by Mr. Langley (accompanied 
with plate), describing studies on the minute structure of the 
solar photosphere, made at the Alleghany Observatory. The 
equatorial used had an aperture of 13 inches. The author finds 
that the ultimate visible constituents of the photosphere are not 
the "rice grains,” but small granules composing them, and not 
more than o ff *3 in sire. Comparing the total area covered by 
thettt with that of the whole sun, he estimates that the greater 
part of the solar light comes from an area of not over one-mth of 
its visible surface, and which may be indefinitely less. Hence 
the received estimates of the intensity of the action to which solar 
light is due must, he thinks, be greatly increased. In the 
penumbra there arts not only numerous small cyclones, and even 
right- and left-handed whirls in the same spot, but probably cur¬ 
rents ascending nearly vertically. The action of superposed 
approximately horizontal currents is a prominent feature. The 
outer penumbral edge seems to be formed by rupture. Mr. 
Langley accepts M. Faye’s theory us the most probable.—Prof. 
Pickering communicates some measurements of the polarisation 
of light reflected by the sky, and by one or more plates of glass. 
One remarkable result arrived at was, that the polarisation (from 
the sky) is the same, for a given solar distance, for any meridian 
distance; in other words, that the polarisation is the same for 
all points equally distant from the sun.—In a translat ed paper on 
the dissipation of electricity in gases, by a Russian physicist, M> 
Boboulieff, the author concludes from his experiments, that the 
dissipation In air (and other gases) diminishes with diminution of 
the pressure; and that the dissipation in hydrogen is less than in 
air (at the same pressure).—Mr. Verrill continues his notes on 
results of recent dredging expeditions on the coast of New Eng¬ 
land.—In the "Scientific Intelligence” we find a summary of a 
recent important memoir by Pro!. Morse on the systematic posi¬ 
tion of the Brachiopoda. His avowed object is to show that in 
every point of their structure the Brachiopoda are true worms, 
with possibly some affinities to the Crustacea, and that they have 
no relations to the Mollusc^ save what many other worms may 

K assess in common with them.—The organisation of an American 
letrological Society is announced; the design being to origi¬ 
nate and promote measures for improving the system of weights, 
measures, and moneys, and bring these mto relations of simple 
commensurabilVty with each other. 

In the number of the Bulletin Men suet, de la SocUtl Acrfima- 
lotion de Paris ig*ued in January one of the principal papers 
lean article by M. Mdrice on Agriculture m Brazil. This ; 
country is by nature fitted to be one of the most prolific agrl- ; 
cultural tracts of earth in thd. world, so varied and abundant are j 
its productions, and so fruitful its sou. Improved implements ate 
necessary, and increased skill would give greatly increased 
results. Great strides are being taken la the " education ” of 
various kinds of eilkVwtas, and utidetthe ffltMfetae gHfen ft m 


museum collections) along with an interesting analysis of those 
data. With reference to capacity as measured by apparent 
circumference, while there were a few of pretty large circumfer¬ 
ence (1 of 580, 1 of 550, 2 of 560, 2 of 540, out of 65), and a 
moderate number of ordinary size (8 of 530, 13 of 520)* a Urge 
proportion were quasi-trucrocephalic (39 out of 65); aud pre¬ 
cisely 19 of 510, 8 of 490, and 12 of 500. Of 40 crania examined 
the mean capacity, in cubic centimetres, was 1,389 ; two were of 
more than ordinary capacity (l,6io and 1,633), 3 were of ordi¬ 
nary (1,500 and more), 12 nod a capacity of 1,400 and more, 19 
were of much inferior capacity (1,300 and more), whiles were 
truly microcephalic, with a capacity of 1,100 to 1,200. Of the 
last, 2 were crania of assassins, 1 that of a thief, and t that of an 
incendiary (with intent to rob). “Prof. Canton! give* the ceW* 
eluding portion of a valuable paper in experimental physic^ On 
the polarisation of non-conductors. He here takes up several objec¬ 
tions urged by Prof. Righi to his opinion os to the possibility Of 
polarising a non-conductor durably.—M. Corradi continues Ott 
historical sketch of the study and teaching of anatomy in Italy lit 
the Middle Ages.—We also note *hort papers on primitive 
tumours of the. dura mater (by M. Bizzozero), and on a remark¬ 
able appearance of the zodiacal light, and a Shower of foiling 
stars observed in some parts of Italy on December ta hurt. 


Bulletin de V Acadcmie Royal* des Sciences (de Belgique). 
No. 12. In this number are given a series of papers or lectures 
of a somewhat popular nature, read at the public Seance fn 
December. The first is by M. Gluge, who advocates the teach* 
ing of biology in the Belgian schools,—M. d’Omatius d'Halloy 
follows with an argument for the hypothesis of transformation 
by generations of forms from a first creation, as against that 01 
successive creations on the one hand, and that of evolution from 
matter on the other.—-The next lecture, by M. von Beneden, il 
entitled “ A Word on the Social Life of* tne Inferior Animals," 
and gives some curious facts in natural history, relating especially 
to parasites.—And lastly, we have an able lecture by *£ 
Schwann, on the commencement and the end of the world, ac¬ 
cording to the mechanical theory of heat. The author gives .a 
lucid exposition of the two fundamental principles of conserve* 
tion and dissipation of energy, explaining, with special fulness, 
the doctrine enunciated by Cktnsiu* and the considerations lead* 
ing to it—The Bulletin farther contains report* by metabeva 
of the Academy on various prise. competitions. One subject 
proposed was the relation of heat to development of ptamvv 
gamic plants, with special reference to the periodic phenomena 
of vegetation. The Committee give lengthy analjnes sf the 
memoir received, to which, while of some scientific musty the * 
prize is not awarded. In a lestuiebyM. Moneu cm thewririect* 
the law is elucidated, that, other things being equal, fheqmmtmnr 
carbon fixed by a vegetation is greater in proportion as mdsav^ 
is less, inasmuch as this supposes alert exjxtadiweof »ove- 
raent.— Another question called far # desc^tfattdf theta*! 
system of the LidgeYafry* from a meiaetfroa wbicfctim 
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oTDumont, the district referwed to contains scarcely half that 
number.^Several mathematical notes are given, and there is a 
description of three additions to the synopsis of Calopterygines, 
by M 7 L*ngehamp»> 

SOCIETIES AND ACADEMIES 

London 

Royal Society, March 12.—“ Contributions to the Develop¬ 
mental History of the Molluscs, Sections I,, II., Ill, IV." 
By E. Ray Lankester, M.A., Fellow of Exeter College, Oxford. 
Communicated by G. Rolleston, F.R.S., Linacre Professor of 
Anatomy and Physiology in the University of Oxford. 

The points of greatest interest to which the author draws atten¬ 
tion in the present memoir are :— 

x. The explanation of the basket-work structure of the surface 
of the ovarian egg, by the plication of the inner egg-capsule. 

2. The increase of the yelk by the inception of cells pro¬ 
liferated from the inner egg-capsule. 

3. The homogeneous condition of the egg at fertilisation. 

4. The limitation of yelk-cleavage to the cleavage-patch. 

5. The occurrence of independently-formed corpuscles (the 
autoplasts) which take part in the formation of the blastoderm. 

6. The primitive eye-chamber formed by the rising up of an 
oval wall, aud its growing together so as to form a roof to the 
chamber. 

7. The origin of the otocysts by Invagination. 

8. The rythmic contractility of a part of the wall of the yelk- 

sac. 

9. The disappearance of the primitive mouth, and the develop¬ 
ment of a secondary mouth. 

10. The development of a pair of 'large nerve-ganglia by in¬ 
vagination of the epiblast immediately below the primitive eye- 
chambers, 

“The Localisation of Function in the Brain,” by David 
Fcrrier, M.A., M. R.C.P., Professor of Forensic Medicine, 
King's College, London. Communicated by l. Burdon Sander¬ 
son, FtR.S., Professor of Practical Physiology in University 
College. 

The chief contents of this paper are the results of an experi¬ 
mental investigation tending to prove that there is a localisation 
of function in special regions of the cerebral hemispheres. 

Anthropological Institute, March 10.—-Prof. George Busk, 
F.R.S., president, in the chair. A paper, by Dr. A. F. Reid, 
wwrrnad. “On the mixed or half-breed Races of North-Western 
Canada/’ The mixed races were nine in number, viz. the 
progeny of (l) the Anglo-Saxon father and Indian mother, (2) 
the French and French-Canadian father and Indian mother, 
(3) the Anglo-Saxon father and mixed Anglo-Saxon and Indian 
mother, (4) the French father and mixed French and Indian 
mother, <5) the “half-breed ” Anglo-Saxon and Indian as father 
and mother, <6) the “ half-breed ” French and Indian as father 
and mother, (7) the descendants proceeding from intermarriage 
Of Jth class, (8) the descendants proceeding from intermarriage 
of 6th class, (9) the mixed or “ half-breed” father and Indian 
mother. Those nine divisions included the principal mass of the 
peoples of Manitoba. The French and Anglo-Saxons and 
their descendants rarely intermarried. The author pointed out 
the marked change In physique, which was common to all the 
Hastes he bad enumerated, that quickly followed the removal of 
Europeans to American soil, The complexion becomes swarthier 
«Ad mom nearly resembling the type of native Americans than 
oho would suppose. That (mange was due to climatic influences, 

: to differ ent food, and to altered customs. On the whole, there 
Wit a tendency, in all the mixed races, to the Indian rather than 
to Am European type. They could not be said to pome* any 
otriectiflrnable peculiarities ; they were not more inclined to the 
\mm of alcohol or to other irregularities than the pure whites j 
«nd it would be difficult to find a people who have fewer faults. 
Some of tbc families of the pure white end wire Indian were 
eften Very numerous, sometimes reaching the vmtet 01 fifteen; 
^fcmr to six wM the average*—A papovby the Re*. George 
i WH wadi 44 On the mixed owes of Australia ami their 
is/' The author's deductions Srfre jtoMhjffifcfly ftrim 
data, He however recorded the feet Of having met 
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grounds near TiflU in Georgia. In one of the graves were found 
parts of a body that had undoubtedly been interred in a sitting 
posture. The sku 1 of an adult was remarkably distorted, and 
bore a striking resemblance to the longest form of the Titicacan 
skulls of South America,—A paper by Miss A. W. Ruckland ,r On 
the Serpent, fe connection with primitive metallurgy,” was also 
read. 

Royal Horticultural Society, March 4.—General Meeting. 
—Lieut.-Gen. Hon, Sir A. H. Gordon, K.C.B., in the chair.—* 
The Rev. M. J. Berkeley commented on some of the plants 
shown. They included Enchclinsn coralUnum^ a curious Bro- 
meliaceous plant from Brazil, a fine species of MediniUa probably 
new, and the beautiful Iris reticulata, which, though a native of 
Persia, proved quite hardy in this country. 

Scientific Committee.—Dr. Hooker, C. B,, F. K.S., in the 
chair.—The Rev. M. J. Berkeley called attention to the follow¬ 
ing communication made by Prof. Panceri to the luscitut 
Egypticn at its meeting on December 13, on Cryptogamic vegeta¬ 
tion found within the egg of an ostrich, which was interesting in 
connection with what he had himself brought before the committee 
on March 5 and 19, 1873, The egg had been given Prof. Panceri 
at Cairo, and was still fresh, the air space having not even been 
formed. He soon, however, noticed the appearance of dark blotches 
within the shell, and having broken it open to ascertain the 
cause, he found that they were produced by the growth of minute 
fungi. Instances of a similar kind had already been studied by 
him, and he had communicated the results to the Botanical Con¬ 
gress held at Lugano in 1859. The Rev. M. J. Berkeley had 
Found Cladosportum herbarum in the interior of a fowl's egg.— 
Dr. Masters brought shoots of Plena mbilis, in which the pri¬ 
mary shoot was dead and swollen beneath the apex. In many 
instances? he had found similar excrescences to contain the larva 
of an insect. In other cases the primary cause of injury appeared 
to be frost or cutting east winds.—Dr. Masters exhibited some 
peas which had been attacked by a beetle {Brtuhm pisi) which 
fed on the cotyledonary portion, but left the plumule, so that the 
seeds still germinated.—Dr. Masters reported on the monstrous 
Cyclamen which had been referred to him at the last meeting. 
The apparent corolline whorl in the Primulaceac is now regarded 
as an outgrowth from the nndroecium. In the present case there 
appeared to be a supplementary staminal whorl alternating with 
the normal one, and therefore with its members opposite to the 
sepals. These members, however, had become partially petaloid, 
and were rolled up, so that the whole flower had a superficial 
resemblance to a case of lateral prohfication.—Mr. Grote stated 
that Mr. F. Moore, of the Indian Museum, agrees with Prof. 
Westwood, aud refers the Assam Tea-bug to the genus IlelopeU 
tis. of the Capsids. A Ceylon species of this bug is figured by 
Signoret in the Ann. Sac. Enfant. dc France, 3rd series, pi. 12, 
fig. is, Two other species are known from the Indian Archi¬ 
pelago. The Indian species described by Mr. Peal, differs from 
the Ceylon species in its habit of feeding on the juice of the tea- 
plant ; and Mr. Moore proposes to call it Id. t/iarora. -Prof. 
Thiselton Dyer read the following extract from a letter from Mr. 
James Caldwell, Fort Louis, Mauritius:—“ l would especially 
call your attention to a case in which the ribbon cane has sported 
into a green cane and a red cane from the same head. I saw at 
least 200 instances of it in the same plantation, and the fact has 
completely upset all our preconceived ideas of the difference of 
colour being permanent The conversion of a striped cane into 
a green cane was not uncommon, but the change into a red cane 
universally disbelieved, and that both events should occur in the 
same plant incredible. I find, however, in Fleischman's * Re- 

S ort on Sugar Cultivation in Louisiana for 1848/ published by 
le American Patent Office, the circumstance mentioned, but he 
says he never saw it himself. "—'In the report of the meeting for 
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Feb. II (Natu&E, voL ix. p, 354) the word 
should be omitted. 


Mathematical Society, March xa.—Dr. Hirst, F.R.S., 
president, in the chair.—The following papers were read On 
certain constructions for bicircular quantics, and On a geometrical 
interpretation of the equations obtained by equating to zero the 
resultant and the discriminant of two binary quantum, by Prof. 
Cayley.—On the Cartesian equation of the circle which cuts 
three given circles at given angles, by I. Griffiths. - On another 
system of poristic equations, by Prof. Wodstenhplme. 

Edinburgh 

Royal Physical Society, Fel 

Smith, hi to tfiair.— 


. — Dr. John Alex. 
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mating the Amount of Colour in Water, by Mr. J. Falconer 
King. Mr. King's process consists in adding to chemically pure 
water a standard coloured solution contained in an accurately 
graduated instrument until the pure water equals in colour the 
specimen of water under examination. The result of an esti¬ 
mation ot colour in a water can thus be accurately recorded and 

r reserved for future reference.—Occurrence of the Deal Fish 
Trachypttrus arctic us), near Montrose, by James C. Howden, 
M.D., Suunyside.—Notes of the American Bittern {Botaurus 
Itntiginosus), and some other of our rarer bird* recently shot in 
the South of Scotland, by John Alex. Smith, M.D.—-Note pn ft 
New Fossil from the Silurian Rocks in the Pentland Hills, by 
Mr. D. J, Brown. Mr. Brown described a section through the 
rocks in which the fossil occurred. The fossil he believed to be 
a seaweed, of which it appeared to be a frond. This is tire third 
specimen of seaweed that has been found in these rocks.— Note 
on Bryozoa, from the carboniferous limestone at Longniddry 
Station, by Mr. D, J. Brown. Mr, Brown exhibited a fine series 
of Bryozoa from the lower carboniferous limestone group of 
Longniddry quarry, Haddingtonshire. This aeries of Bryozoa 
consisted principally of fragments of the genera Ftnestrella and | 
Palypora, the whole facies being eminenUy that of the carbo¬ 
niferous limestone, although amongst them was one fragment 
apparently referable to the Permian genus Thamnucus. —On 
some Peculiarities in the Geographical Distribution of the Mam¬ 
malia of Greenland, as explanatory of the origin of the flora 
and fauna of that country, by Dr. Robert Brown, secretary. 
Dr. Brown considered that a great portion of the Greenland 
fauna and the bulk of its flora nad been derived from Europe 
when Greenland was united, probably during or shortly after the 
time the Miocene beds were laid down to the European con¬ 
tinent, by continuous land or a chain of islands, of which it is 
possible that Iceland, Bear Island, and perhaps even the Ork¬ 
neys and Shetland*, are only fragments. 

Manchester 

Literary and Philosophical Society, Feb, 24.— Rev. 
William Gaskell, vice-president, in the chair.—On the Effect of 
Add on the Interior of Iron Wire, by Prof, Osborne Rey¬ 
nolds. It will le remembered that at a previous meeting of this 
Society Mr. Johnson exhibited some iron and steel wire in which 
be had observed some very singular effects produced by the action 
of sulphuric acid. In the first place the nature of the wire was 
changed in a marked manner, lor although it was soft charcoal 
wire It had become short and brittle; the weight of the wire was 
increased ; and what was the most remarkable effect of all was 
that when the wire was broken and the face of the fracture 
wetted with the mouth it frothed up as if the water had acted 
as a powerful acid. These effects, however, all passed off if the 
wire were allowed to remain exposed to the air for some days, 
and if it were warmed before the fire they passed off in a few 
hours. Prof. Reynolds subjected one of the pieces of wire to a 
farther examination, and from the result of that examination was 
led to what appears to be a complete explanation of the pheno¬ 
mena. He was led, from certain observations, to conclude that 
the effect was due to hydrogen, and not to acid, as Mr. Johnson 
appeared to think, having entered into combination with the iron 
during its immersion in the acid, which hydrogen gradually 
passed off when the iron was exposed. This conclusion 
he tested and proved to be correct by further experiments. 
The question appears to the author one of very considerable im¬ 
portance, both philosophically and in connection with the use of 
fron in the construction of ships and boilers. If, as Is probable, 
the saturation of iron with hydrogen takes place whenever oxida¬ 
tion goes on in water, then the iron of boilers and ships may at 
limes be changed in character and rendered brittle in the same 
manner as Mr. Johnson's wire, and this, whether it can be 
prevented or not, is at least an important point to know, and 
would repay a further investigation of the subject—Dr. Ransome 
demonstrated the movements of the chest in respiration, 
showing the remarkable mobility of its several parts, add the 
consequent facility with which its cavity can be inflated. 

Baltimore 

Maryland Academy of Sciettcee, Feb, a,—A paper was 
read from Prof. D. S. Martin upon the economical resources of 
Cornwall, embtadiuj one of the moot remarkble deposits ofJron 
ore to America, and forming three large banks. Reference was 
made in the paper to the immense d^?sbpsaent of the mrngfzmir. 
oxideof iron in the* mines, and hi the fact th$t some nr the 


ore exhibits marked m a gn a t e polarity (native lode-stone). The 
yield is 175,000 tons annually, tint the capacity is double. The 
minerals ot unusual interest round here, with the magnetite, use 
lodes and coatings of cuprite, chrysocoila, oturitc, malachite, and 
brochantite, the last named being found in no other locanty in 
Eastern North America. • 

Faius 

Academy of Sciences, March 9.—M. Bertrand in the chair. 
—M. H* Resal communicated a paper on the theory of the 
“ ground swell ” {kmte ).—On a new spiral regulating chrono¬ 
meters and watches, by M. Phillips, The results of experiments 
made to test the isochronism of chronometer* provided with the 
new spiral—Researches on crystalline dissociation j estimation 
and division of the work done in saline solutions, by MM. P. A. 
Favre and C. A, V also cl A continuation of termer communica¬ 
tions on this subject.—On a particular arrangement of micro¬ 
meter with movable wires proposed for the telesoopes to be used 
for the observation of the Transit of Venus, by M. Fh. Hatt, 
Communicated by M. Fizeau.—New note on waves of variable 
height and velocity, by M. L. E, Benin,—On the dispersion of 
gases, by M. Mascart. The author has determined the dispersion 
of air, nitrogen, hydrogen, N» 0 , CO, CO„ and CN. The dis¬ 
persion of these gases bears no direct relation to their refractive 
power nor to their density.—On the wave-lengths and characters 
of the violet and ultra-violet rays of the solar spectrum, given by 
a photograph taken by means of a diffraction grating, by M. H. 
Draper. An abstract of this paper and the accompanying 
Alberttype print have already appeared in this journal—Note 
on hydrogenised palladium, by MM. L. Troost and P. Haute* 
feuille. By studying the tension of the gas in the metal at various 
temperatures the authors come to the conclusion that hydro¬ 
genized palladium is a definite compound of hydrogen and pal¬ 
ladium with an excess of hydrogen dissolved in It. The tension 
of the hydrogen is constant from the time the amount of contained 
gas is equal to 600 volumes ; this amount corresponding to the 
Formula Pa,H. The authors announce a future communication 
on hydrides of potassium and sodium (K S H and N*.H). No 
allusion is made to the results recently obtained by Wright and 
Roberts by the determination of the specific heat of hydrogenised 
palladium.—New apparatus for determining the tanmn contained 
in the different astringent materials employed in tanning, by 
M. A. Terrcil. The process used depends upon the absorption 
of oxygen by tannin in presence of alkaline liquids.—Organo¬ 
genesis compared with androgeaesis in its relations with natural 
affinities (Classes Sdaginactit and Verbcnacm), by M. A. Chatin. 
—Reply to a reclammation of priority of M. Blchomp, by M, P. 
Schutzenberger. —Probable character of the first iortnight of 
March, by M. de Tastes. A weather prognostication.—Re¬ 
searches on the origin of the lithological elements of the tertiary 
and quaternary soils of the neighbourhood of Oran, by M. Dan* 
br&. The author concludes from his researches that the Middle 
Tertiary epoch was especially an age of eruptions of a tzmehytte 
nature. M. A. Nordenskiold presented to the Academy some 
photographs taken in Spitsbergen in 2873-73. Among the 
photographs was one of the largest known mass of meteoric tram, 
it was discovered in Greenland (Ovifek) in 1870. This mas* 
weighs 3X,ooo ktiogrs. and is about to be brought to Stockholm 
for the Royal Museum* 
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THURSDAY, MARCH 26, 1874 


SCIENCE COMMISSION'S MUSEUM 
REPORT 

T HE Royal Commission on Scientific Instruction and 
the Advancement of Science have just issued their 
fourth Report, which is mainly concerned with the prin¬ 
cipal public Scientific Museums and Collections of the 
Metropolis, touching also briefly on the Scientific Mu¬ 
seums and Botanic Gardens of Edinburgh and Dublin, 
and at some length upon provincial Local Museums 
generally, and upon the means by which these last might 
be made widely beneficial for scientific instruction. The 
Report also deals with the subject of Public Lectures in 
connection with Museums. 


The Metropolitan Museums dealt with in the Report 
arc the British Museum, the Museum of the Royal Col¬ 
lege of Surgeons, the National Botanical Collections and 
Gardens, the Museum of Practical Geology, and the 
South Kensington Museum, with its branch at Bethnal 
Green. The Report of the Commission is founded upon 
a thorough investigation into the growth and present con¬ 
dition of these institutions, and the opinions of a large 
number of men competent to speak on the subject as to 
the best means of systematising the various institutions, 
and of enabling them to discharge efficiently the objects 
for which they exist. The following are the principal 
recommendations of the Commissioners, which we prefer 
to give in the words of the Report. 

With regard to the Natural History Collections of the 
British Museum, it is recommended 

“That a Director be appointed by the Crown, and 
should have the entire administration of the establish¬ 
ment, under the control of a Minister of State, to whom 
he should be immediately responsible. That the appoint¬ 
ments of keepers and other scientific officers should be 
made by the Minister, after communication with the 
Director and with the Board of Visitors. 

, 4< That a Board of Visitors be constituted, to be nomi¬ 
nated in part by the Crown, in part by the Royal and 
certain other Scientific Societies of the metropolis, and, in 
the first instance, in part also by the Board of Trustees ; 
the members to be appointed for a limited period, but to 
he re-cligible ; and that the Board of Visitors should 
make annual reports to the Minister, to be laid before 
Parliament, on the condition, management, and require¬ 
ments of the Museum, and should be empowered to give 
him advice on any points affecting its administration,” 


With regard to the National Botanical Collections and 
Gardens, the Commission recommend 
“That the collections at the British Museum be main¬ 
tained and arranged with special reference to the geo- 
graphical distribution of plants and to palaeontology ; and 
that the collections at Kew be maintained and arranged 
with special reference to systematic botany. 

* « That all collections of recent plants made by Govern¬ 
ment expeditions be, in the first instance, sent to Kew, to 
W there worked out and distributed, a set being reserved 
&*4he British Museum ; and that all collections of fossil 
;pjpts made by Government expeditions be sent to the 
Ilrittsh Museum. ■ 

“ That opportunities for the pursuit of investigations in 
' botany should be afforded in the Royal 

regard to the Museum of the Royal College of 
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“ That, should the fund at the disposal of the College 
prove inadequate for the efficient maintenance and 
tinued extension of the Museum, it should receive sup¬ 
port from the State, as an institution intimately connected 
with the progress of biological science in this country." 

With regard to the Scientific Collections of the South 
Kensington Museum, the Commissioners recommend :— 

u The formation of a collection of physical and me¬ 
chanical instruments; and they submit for consideration 
whether it may not be expedient that this collection, the 
collection of the Patent Museum, and that of the scientific 
and educational department of the South Kensington 
Museum, should be united and placed under the authority 
of a Minister of State." 

With regard to Provincial Museums, the Commission¬ 
ers recommend 

“ That, in connection with the Science and Art Section 
of the Education Department, qualified naturalists be 
appointed to direct the collection of specimens in order 
to supply whatever deficiencies exist in the more im¬ 
portant provincial museums ; and also in order to organise 
typical Museums, to be sent by the Department of Science 
and Art into the provinces to such Science Schools as may 
be reported to be likely to make them efficient instru¬ 
ments of scientific instruction. 

“ That a system of inspection of provincial museums 
be organised with a view of reporting on their condition, 
and on the extent to which they arc usefully employed, 
and whether the conditions of the loan or grant from the 
Department of Science and Art have been fulfilled." 

The final recommendations are on the subject of 
Lectures, and are : — 

“ That courses of lectures be given in connection with 
the collection of physical and mechanical instruments, 
the object of these lectures being to illustrate the progress 
of scientific and mechanical discovery and invention. 

“ That the establishment of lectures on Science, acces¬ 
sible to all classes on the payment of a small fee, should 
be promoted by the Government in the great centres ot 
population. 

" That, in the first instance with the view of carrying 
out the preceding recommendation, the system of instruc¬ 
tion of this kind, which has already been established by 
the Government in the metropolis, should be developed 
by the institution of courses of lectures on the principal 
branches of Experimental and Natural Science. 

M That the proposed lectures be of two kinds (1) lec¬ 
tures of an elementary character on the general principles 
and most important facts of Science; (2) lectures 
specially intended for the working classes on the applica¬ 
tion of Science to the arts and industries of the 
country." 

Until this Report was issued no general survey had ever 
been taken of our Museum system, if that can be called 
a system the growth of which has been almost entirely 
the result of accident. Both in the metropolis and in the 
provinces there exists a large number of museums and of 
collections of various kinds—to a large extent, however, 
connected with Natural History, and in local museums 
with Antiquities—but in almost every case, when the history 
of any of these institutions is traced, it will be found that 
it had its origin in quite an accidental way, and that no 
well-defined and intelligent system has been followed in 
the establishment of those institutions meant for public 
instruction. Some of the consequences of this capricious 
birth and untrained growth of the institutions referred to 
are that, especially in the metropolis, we have a hete¬ 
rogeneous collection of museums that have no relation 
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whatever to each other, each pursuing the even tenor of 
its way without any regard to its neighbours ; the collec¬ 
tions in these museums often overlap each other, thus 
wasting means that might be expended to better purpose 
in developing some well-organised common system of 
aid to scientific research and instruction, and consequently 
some departments of Science are represented and en¬ 
dowed almost to excess, while others of at least equal 
importance are not represented at all ; and although all 
of them have ostensibly the same objects in view, viz. to 
afford facilities for scientific research and for the scien¬ 
tific instruction of the public, some are directly under the 
control of a Minister of State, others are not. 

U the recommendation of the Commission, that the 
government of the British and Patent Museums be trans¬ 
ferred to a department of State with a responsible Minister 
at its head, is adopted by the Government, no doubt some 
of these anomalies will be abolished ; the institutions will 
be made to fit into each other, and their government will 
be reorganised on some common and intelligent system, 
such as that recommended by the Commission. 

One of the most glaring of these anomalies is the almost 
exclusive representation and endowment in our public 
museums of the Natural Sciences ,* Botany, being 
twice endowed, in the British Museum and at Kew— 
while the Physical Sciences, as if they were the illegitimate 
offspring of man and nature, are left to pick up a living 
as best they may, so that had it not been for their inherent 
vitality they would long ago have been starved out of 
existence. 

In our Museums and Gardens, and elsewhere, aid to 
research in connection with the Biological Sciences is 
well provided for, while students of Botany, of Zoo¬ 
logy, and of Geology in its various departments, have 
abundant facilities afforded them for the practical study of 
these sciences. The result is that there is nothing to check 
the career of these sciences; they have been rapidly extend- 
ingtheir domain, and may go on extending it still further 
without much anxiety as to where the sinews of war are to 
tome from; all this with the very best results to our country. 
Our readers need ho reminding of the immense strides 
recently made by Physical Science in its various depart¬ 
ments, departments increasing in number and complica¬ 
tion, and of the vistas of possible discovery of the most stu¬ 
pendous characterwhich have been opened up, but for which 
private enterprise is utterly inadequate, and which must re¬ 
main shrouded in mystery unless assistance similar to that 
which has been so amply accorded to the favourite Natural 
History Sciences be also given to the hitherto neglected 
Physical Sciences. Physical Science, though she sees 
many a glorious world that she longs to conquer, and whose 
conquest would be fruitful of the best results, can only in 
sadness let her hands dangle idly by her side, because un¬ 
aided she cannot reach these fields of battle, No one 
competent to pronounce an opinion would venture to say 
that Physical Science has done less for the material 
prosperity of this country than Natural Science ; indeed 
within the last few years our rapid advance has been 
almost entirely owing to the practical application Of 
physical discoveries. Yet what encouragement is held 
out to those who are able and wilting to devote them¬ 
selves to research which brings ho profit to the researcher, 
but which is fraught with ultimate benefit to the race f 


The public, as we have shown, is made familiar in 
our museums with the results which have been reached 
in the Natural History Sciences, as well as with their 
mattriel, but looks in vain for any exhibition of the instru* 
meats, the methods, and equally valuable results which 
belong to Physical Science ; hence, no doubt, partly the 
reason why the latter has been hitherto almost entirely left 
out in the cold; it is not known, and has but little opportu¬ 
nity of letting the public know its history and achieve¬ 
ments, though it has something to show of at least equal 
value with the umbrella or the boomerang of a conquered 
savage. In chemistry, heat, light, sound, electricity, as¬ 
tronomy in its various branches—if a student wishes 
to have something more than a mere book knowledge 
of the methods of work and of the results obtained (and 
there are many such students), where can he obtain it 
in the same way as students of Zoology, Botany, Geo¬ 
logy, Comparative Anatomy, and Physiology can carry on 
the practical study of these sciences ? And yet no one, we 
dare say, would venture to give any better reason for this 
state of things than that Chance, which has hitherto 
governed the growth of our museums, has ordered it so. 
There can be now, however, no possible excuse for the 
continuance of this anomalous system, seeing that the 
Report of the Commission has thoroughly exposed it, and 
suggested methods whereby to some extent its glaring 
defects and anomalies may be remedied. If Government 
wish to find a model for their guidance in reorganising 
and supplying the deficiencies of our public museums and 
institutions intended for the researches of students and for 
popular instruction, let them turn to Appendix III, of the 
Report of the Commission, containing the Report of the 
Secretary on the Aid given by the State to Science in 
Franee* In a previous article (vol. ix. p. 217) we referred 
to the disgraceful condition.of our Patent Museum, and 
contrasted it with the magnificent Conservatoire des Arts 
et Metiers of Paris, extracts from the long and complete 
catalogue of which, as well as syllabus of its well-orga¬ 
nised courses of lectures, will be found in the Appendix 
referred to. 

“ Evil is wrought by want of thought, 

As well as by want of heart,” 

Government can no longer plead the excuse implied in 
Hood’s lines for neglecting to remedy the evils so forcibly 
brought under their notice by the Report of the Commis¬ 
sion. If means are not forthwith taken to organise our 
public museums and institutions for scientific research 
and instruction on some intelligent system, to supplement 
their lamentable deficiencies, and make them as widely 
beneficial to the advancement of Science in all its depart¬ 
ments and conducive to the highest instruction of the 
public as they are calculated to be, it can' no longer be' 
set down to ignorance, but to an utter disregard to the 
highest welfare of the country. In this direction 
the new Government have a chance of distinguishing 
themselves and winning for themselves an endutfog 
and worthy popularity; let them lose no 
showing their wisdom by appointing a reippnsiNe 
Minister of Education whose duty it will be tpkeep aH 
our public scientific and educational ittSthutfons upte 
the highest pitch el efficiency, to te-organise them u$wti> 
some common basiB,andtosee that the progms ' 

in all branches of Science ilftbt fckmpto^ 





of adequate meant for its pursuit. By such means will 
our rulers show themselves to be the real well-wishers and 
benefactors of their country. 

TODHUNTER'S «MATHEMATICAL 
THEORIES OF ATTRACTION”* 

A History of the Mathematical Theories of Attraction 
and the Figure of the Earth from the time of Newton 
to that of Laplace . By I. Todhunter, M.A., F.R.S. 
Two vols. (London: Macmillan, 1874.) 

II. 

O F the great Scotch mathematician, Maclaurin, we 
read—“The importance of his investigations may 
be seen by observing how great has been his influence on 
succeeding writers. Clairaut, D’Alembert, Lagrange, Le¬ 
gendre, Gauss, Ivory, and Chasles show by reference, ex¬ 
plicit or implicit, their obligations to the creator of the 
theory of the attraction of ellipsoids. 

Maclaurin well deserves the memorable association of 
his name with that of the great master in the inscription 
which records that he was appointed Professor of Mathe¬ 
matics at Edinburgh, ^ ipso Newtono suadenteP His main 
contribution to the theory of the figure of the earth was 
an exact demonstration of Newton's postulate, of which 
only approximate solutions had previously been given. 
We may note on § 260 that wejhave seen the French ver¬ 
sion of his “Treatise on Fluxions,” “traduit de l’Angiois, 
par le R. P. Pezenas, Paris, 1749; 2 vols.” The first 
volume has IL pp. of Introduction ; v.-viii. Avertesse - 
ment par le tradudeur ix.-IL, Translation of Author’s 
Preface and Introduction with Tabic dcs Matilres ; then 
344pp. of text, plates, and 4 pp. of errata. The second : 
volume has viii. pp. of contents, 322 pp. of text, plates, 
with 6 pp. at end (4 pp. of errata), for errata, approbation , 
and privilege. 

The next noteworthy name is again that of an English 
writer, Thomas Simpson. His contributions are of 
eminent importance. The analysis he employed, Mr. 
Todhunter observes, “ would not have been unworthy of 
Laplace himself.” There is here an interesting biographi¬ 
cal note of a kind which the writer so well knows how to 
introduce, and which adds a charm to the’more general 
details. In writing our notice we have especially dwelt 
upon the English contributors to our subject; on the 
whole it can hardly be denied “that Newtons country¬ 
men have left to foreigners the glory of continuing and 
extending his empire.” Singularly enough Mr. Tod¬ 
hunter gives no account of Simpson's work, “A New 
Treatise of Fluxions . . . with a variety of new and 
curious problems.” London, 1737* 8vo. This is six 
years earlier than the “Mathematical Dissertations.” 
Problems XXL to XXIII. (§§ 201-206) deal with 
attractions of a circular plate on a point on the axis ; 
of a cylinder on a point on its axis; of a sphere 
on a particle on its surface, or any distanpe above it, for 
law varying as inverse of (distance) 3 and for (distance)". 

correspond to Problems II,, IV., V„ VI. of 1823 
edition of the “ Doctrine and Application of Fluxions.” 

; The groat work of Clairaut, 44 Tbdorie de la figure de la 
i743v&t^rsmeh ^otherper* 


remains at present substantially as he left it, though the 
form is different. The splendid analysis which Laplace 
supplied adorned but did not really alter the theory 
which started from the creative hands of Clairaut/* 
Laplace, too, places it “au rang des plus belles produc¬ 
tions mathdmatiques.” 

The expedition to Peru gave rise to much paper war¬ 
fare, and Mr. Todhunter has collected together, in a useful 
form, the titles of the original pamphlets. We think he 
has overlooked the following, “ Nouveau projet d’une 
mesure invariable propre tt devenir universelle, extrait 
d’un memoire 1 ft ... le 24 avril, 1748, par M. de la Con- 
daminc,” viii. pp. A copy we have consulted of No. xx. 
(p. 236) is dated “Plombi 5 res, juin 30, 1754.” (Consult 
Lalande, p. 455.) 

D’Alembert need not long detain us. Laplace points 
out that his writings want “clartd.” Mr, Todhunter says of 
him, “ The errors of D’Alembert are certainly surprising ; 
they seem to me to indicate that he was little in the habit 
of enlarging his own views by comparing them with those 
of others. His criticisms of Clairaut prove that he had 
not really mastered the greatest work which had been 
written on the subject he was constantly studying. His 
readiness to publish unsound demonstrations and abso¬ 
lute errors is abundantly shown in the course of our 
criticism. On the whole the blunders revealed in the 
history of the 1 Mathematical Theory of Probability/ and 
in the present history, constitute an extraordinary shade 
on a fame so bright as that of D’Alembert.” 

Here we must give an account of a work not men¬ 
tioned in the History. The “ Considerazioni sopra la 
Figura della Terra”* of Tommaso Narducci appeared 
about the year 1747. It comprises two Lemmas (in 
modern geometrical conics they would be for the ellipse 

(1), GN equal > ( 2 ) rSL dius of curvature equal 

LQlJkJL ,), and nine problems. The first problem is 

“ Dati due gradi di meridiano e loro latidudinc, trovare 
la ragione degV assi, e gl’ assi stessithe last is “ Data 
la ragione de’ due assi, che sia di 1 ad «/, trovare nel 
meridiano un grado, che sia eguale al grado dell' equa- 
tore.” It is anj interesting piece of geometrical work. 

In his §490 Mr, Todhunter considers it curious that the 
(Cambridge) University library docs not possess a com¬ 
plete copy of the famous work of Stay and Boscovich, 
His surprise will probably be increased when we state 
that, if we are not mistaken, neither do the libraries of 
the British Museum or that of the late Mr. Graves ; at any 
rate, we do not remember to have met with Boscovich’s 
commentary on the poem. “ These writings furnish cle* 
mentary accounts of the most important results which 
had been obtained up to their date, and reveal apparently 
great knowledge and judgment in Natural Philosophy” 
A copy of Boscovich’s “Dissertatio de telluris figur 4 , 
habita in semtano romano Soc, Jesu nunc primum aucta 
et illustrata ab ipsomet auctore, P. R, J. Boscovich,” forms 
pp. 161*218 of vol. ii. of Giuliani's memoirs (cited at the 
foot, date 1744)* P* ke speaks of Maclaurin’s 
“ Fluxions ” as “ Newtono ipso dignissima f there U a 
noteworthypassage, £p.ai7>21$,and also a notice on p.xii. 
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of the introduction of the volume.* The date on the 
copy of Frisi's dissertation (not seen by Mr. Todhunter) 
we consulted was 1751 ; it contains 8 pp. of atUecessio; 
86 pp. of text, 3 plates of figures, and 2 pp. of dedication. 
It consists of ten chapters, and may possibly, as Mr. 
Todhunter suggests, have been incorporated by Frisi in 
his * Cosmographia" (§ 532), though it certainly was not 
transferred bodily ; on p, 65 he gets “ axis terras ad dia- 
metrum sibi normalem crit ut 229; 230.” 

We have seen one of the works alluded to in § 551, viz., 
that of Bouguer; it is entitled, u Operations faitcs par 
ordre de l’Acad< 5 mie . . . pour la verification du d<£grd 
du mdridien compris entre Paris et Amiens." Paris, 
1757. 8vo. It consists of 28 pp., including two for title, 
and was read March 23, 1757. 

In § 717 reference is made to the account of a measure¬ 
ment of an arc of the meridian in Lombardy by Beccaria, 
published at Turin “ in 1744." We know of no work by 
Beccaria on this subject, except the “ Gradus Tau- 
rinensis." The two copies of this which we have seen are 
dated 1774 and 1775 ; possibly from its position in the 
book the former of these dates is intended by Mr, Tod¬ 
hunter. It is a scarce work. 

Mr. Todhunter has in § 725 devoted more attention to 
a supposed work by Newton than perhaps it really de¬ 
serves. At any rate, De Morgan (“ Budget of Paradoxes," 
p. 83) greatly doubts that Newton wrote it. He remarks 
that it has been treated with singular silence, and the 
name of the editor has never been given. 

Lagrange contributes a memoir, in which he arrives by 
analysis at the point Maclaurin had reached by geometri¬ 
cal methods. 

The operations carried on at Schehallien for ascertain¬ 
ing the density of the earth are next noticed, and with the 
conclusion of vol. i. the history of the two subjects 
during the century which followed the appearance of the 
“ Principia " is nearly completed. 

Some works mentioned as not having been seen (in 
§ 738) may here be described. 

The title of D’Anville’s book is incorrectly given by 
Lalande.f For t( la circonftfrence," read sa; for “ de 
I'lquateur /’ read sur les para lilies. There are 8 pp. of 
dedication (to Due de Chartres), 20 pp. of avertisscment } 
3 pp. of privilege, &c, 11 pp. of observations, and 147 
pp. of text, with a plate. 

Lalande describes very accurately the contents of the 
“ Anecdotes physiques ct morales" 

Mayer’s “ Basis Palatina” has 6 pp. of dedication, 14 pp. 
lectori astronomo; 23 pp. are taken up with * Series et 
ordo triangulorum qme ex propriis suis observationibus, 
anno 1763 habitis, deduxit et correxit C. M.; 2 pp. of 
conspectus totius operis . 

Hennert’s work (Utrecht, 1778) contains five disserta¬ 
tions, of which the fourth is— w Sur 1 c mouvement que 
prend un corps, quand il est parvenu au centre detraction, 
et sur 1’attractkm consider^ comme principe universel’* 
It takes up pp. 125-166. On p. i66^e says— 

“ Concluons de nos recherches qu’on n'a pas assfes de 
preuves pour admettre Pattraction comme principe uni- 


, W* hav* aUo aeon another work, the “ Be c< 
Altera, accedrt dnquiimo in centrum megnttudutls 
doe* not, if we remember, bear upon our eutyeot. 

J Tbfe h * very valuable copy of this mpkk ( u Bil 
bdjue*) In the G**v*» f Library, containing DOandc’s a 
Kpmy other mterettkig feature*, - 


centro Gravitatis, editio 
‘ " (Home, 1751), bat it 


versel de tout les changemens qui arrivent dans le raonde 
materiel. Nous avons vu que la cohesion des corps he 

se d£duit pas sans difficult^ de retraction.Je sens 

bien, qu’il reste d’autres recherches k faire sur cette 
mati&re. J’en ai ebauchd quelques unes que je pourrai 
publier si dies me paroissoient pouvoir contribuer au 
progrds des sdences physico-mathfcmatiques.’’ 

His fifth dissertation is u Sur la figure de la terre rela- 
tivement h^la parallaxe de la lune et h la navigation." It 
occupies pp. 167-214. In § 18 we read, “Apr&s avoir 
cherch£ inutilement de concilier les observations avec lea 
hypotheses, dont les astronomes ont fait usage jusqu’au- 
jourdhui, tachons de tirer un meilleur parti de notre 
formule gdn<?rale,” &c. And in § 25, u II r&ulte de nos 
calcules que l'hypoth&se de M. Bouguer et la notre donnent 
plus exactement le degr6 de longitude que l’hypothdse 
clliptique qui sY* carte considdrablement de l’expdrience," 
There are 4 pp. of dedication, 11 pp. of preface (interest¬ 
ing and amusing), 3 pp. of contents, 214 pp. of text, 2 pp, 
of errata, and 3 plates. 

We may here describe a volume containing “ Disserta- 
tiones de uniformitate motus diurni," by Hennert and 
Frisius, “praemio coronatae," Petropoli, October 10,1783. 
That by Hennert contains 42 pp., and additamenta 
making up 70 pp. in all; that by Frisius goes on to p. 

112, and then 40 pp, more. They treat of attraction, but 
arc not, apparently, of much importance. 

Frisius it was who first introduced the ellipsoid as 
distinguished from the oblatum and the oblongum ; from 
§ 669, wc learn, also, that he has no hesitation in 
adopting the truth as to the earth’s motion. 

Hube’s work is in 87 pp. 8vo. f with 1 page of plates. 
Its value may be seen from the following extract § 43 :— 

“ Demonstraviinus itaque tcllurem nostram omnino 
esse homogeneam, vel potius densitatem variatn illius 
partium, ratione universal massse, nullius fere moment! 
esse . . . probavimus porro, pendulorum experimentis, 
differentiam gravitatis sub polo et sequatore, tantam esse, 
ut teme forma elliptica omnino esse nequeat ... ad 
finem itaque meum pervenisse mihi videor, qui tantum 
fuit, ut experimentorum hucusque factorum ope, summk 
qua fieri potuit evidential, telluris formam certo definlrem 
ac omnia dubia, quae in hac re jure moveri possent, tol- 
lerem ; neque aaeo immorabor in consectariis vanis 
nostrae theoriae explicandis, quoniam vera telluris forma 
semel certo stabilita, haud difficile est, eo colligere atque 
perspicere, quse inde necessario efficiuntur.” 

Further particulars concerning Thomas Williams 
(§ 988) arc given in the u Budget of Paradoxes," p, 102, 

The work referred to in § 1,000, is a 4to. volume, and 
contains 1 page of avertissement, 13 pp. of introduction, 

1 page of table, 94 pp. of text, and x page of errata (in 
this Houslowheat is corrected to Hounslowheat). We 
think we have somewhere seen the preface ascribed to 
Legendre; it is clear, however, from the introduction 
(from the words 4< deux de men confreres de l’Acaddmie 
M.M. Mechain et Legendre, p. xiv.) that it is due to 
Cassini, as Lalande correctly states. With the copy we 
examined was bound up * Descriptions des moyen* 
employes pour mesurer la base de Hounslow Hehth ‘ 
dans la province de Middlesex, publide dans fov&ipaof, 
des f Trans, Phil* par le Major-Gdndral fcdy, 

traduite de VAnglais parM.de Prony," Paris, 1^87. Thete 
is a discours prlHminaire du tmfycletsr tW^ Thereit 
4 notice of 1 page, a page of etrata: we translation 
occupies 80 pp () there are 3 taWes, end 
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Todhunter gives no account of this work : it is apparently 
a translation of the work described in § 984* 

The following work by Delambre and Legendre (will 
this throwlight on $ 1,146?) does not seem to be described: 
it is w Methodes analytiques pour la ddtermination 
d*un arc du mdridien prdcdddes d 7 un memoire sur 
le tn&me sujet,” par A. M. Legendre, Paris, 1799. 
4to.) In note ii, to " Methode pour determiner la 
longueur exacte du quart du meridien,” par A.M, L occurs 
Legendres Theorem, Therefore 176 pp., 16 pp. of tables 
at the end, 5 pp. of “ Observations sur quelqucs endroits 
du m6moite du cit. Delambre” par A. M. Legendre ; 
2 plates, 7 pp, of avertissement, and 4 pp. of contents. 

We now close our notes with a few remarks on §§ 531,682, 
and 1,584. The memoir, which neither Playfair nor Mr. 
Todhunter have been able to procure a sight of, is to be 
met with in vol. i, of the Giuliani memoirs cited above, 
consequently its date is antecedent to 1743. It occupies 
pp, 65-88, and is entitled w Problema mecanicum dc 
solido maximae attractionis solutum, a P. Rogerio Josepho 
Boscovich.” The problem is, “ Data quantitate material 
punctum attrahentis, in quacunque lege distantiarum in¬ 
venire solidum ipsum continens, quod maxima omnium 
attrahat ipsum punctum positum in axesolidi producto ad 
datam distantiarn ob ipsius solido vcrticc propiore.” The 
author gives a geometrical and an analytical solution of the 
problem, and concludes, u Solutio geometrica in eo huic 
posteriori proestat quod ibi determinatur solidum maximae 
attractionis etiam inter solida omnia irregularia, hie 
tantum inter solida genita rotations cur vac circa axem.” 

The greater part of this second volume is taken up 
with the important writings of Laplace, Poisson, Gauss, 
Ivory, and Plana. 

In the case of Laplace, who was, like some other 
writers, not in the habit of acknowledging his indebted¬ 
ness to preceding authors, the result of the investigations 
is to restore his reputation to its proper eminence. “ In 
the present history, and in that of Probability,! have gone 
over a third part of the collected mathematical works of 
Laplace ; and to that extent the evidence of his great 
powers and achievements is, I hope, fully and fairly 
manifested.” 

Our work is now nearly done ; were we to make use of 
all our notes, we might easily double and treble what wc 
have written.* We have'noted upwards of fifty articles 
which are interesting as sidelights ; thus, § 227, Bougueris 
remarks on what we now call the “ personal equation f 
j 710, transformation of variables in a triple integral, and 
many others. The value of the index would have been 
enhanced had reference been made to these ; as it is, the 
index h much fuller than in the earlier volumes, and we 
have detected but few errors. This is no new feature, for 
all Mr. Todhunter** books are most carefully got up in 
this respect, and we have not met with a single important 
error in the mathematical work; the few mistakes we 
have come across are easily corrected. 

Inhere are indications here and there throughout the 
, Volumes that, should the writer be able to secure the re- 
tpriaite leisure, he wilt not want for subjects to exercise 
gifts upon. We sincerely hope that he will do 

pUjjkt an early date, and that it may be our lot to read the 

• - 

. : <->: * IxtOur NfMrck*' Wt turns preferred to treat the subject* from *a hietori- 
itothw now S«mafch*mmie*l point of view, 
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results. In the course of the preparation of the present 
work Mr, Todhunter has published, in the Royal and 
other Societies* proceedings, various papers which have 
grown out of his investigations in the history of our two 
subjects.* R. Tucker 


TRAINING 

Training in Theory and Practice . By Archibald 
Maclaren. Second Edition, (Macmillan & Co., 1874.) 

HEREVER we go, “ The Boat Race ” is the topic 
v v of the hour. Opinions are freely expressed as to 
the relative merits of the rival crews; and the risks and 
dangers incurred during the process of training, sturdily 
insisted on by some, are as obstinately denied by others. 
The respective values of the slow and quick stroke—the 
American fashion of <£ sliding-seats/ 7 and a variety of 
kindred questions, are eagerly debated, occasionally by 
men who really understand what they are talking about, 
but more frequently in order to make conversation, or, as 
the phrase goes, “for the sake of something to say.” 

In such a state of the public mind, it has by a happy 
chance been so ordered that the second edition of Mr. 
Maclaren’s well-known work on Training should appear, 
at a moment when all will take unusual interest in its 
contents. 

From a perusal of this treatise everyone may gather 
information calculated to be of service to him, not 
only for the time being but for the future. The 
man who likes to know a little of cverthing, may 
with advantage indulge his curiosity about a subject 
which has perhaps hitherto been out of his line; 
while the father with a son in “ the eight,” and 
whose mind has been disturbed by letters in the papers, 
hinting at dire mischief as the outcome of training, may 
find substantial comfort in its pages. All those who, either 
from necessity or for amusement, undergo much physical 
exertion, will do well to imbue themselves with the author's 
teaching ; and the “ man of ease ” or of sedentary occupa¬ 
tion will find hints for health or sanitary lessons of a de¬ 
scription which, if honestly carried out, would cause the 
ruin of half the doctors in London. 

Mr. Maclaren uses “ rowing ” as the peg on which to 
hang his theme, and the reason he gives for so doing is as 
follows :— 

“ It is the exercise most susceptible of being influenced 
by a judicious system of bodily preparation, being at 
once an act of considerable intricacy, demanding Tong 
and assiduous practice, and an exercise of considerable 
difficulty, involving the possession, although not in an 
equal degree, of both muscular and respiratory power, to 
promote which is the object of all training.” 

The question, what is training ? and what is it meant to 
do? he answers thus:—“It is, to put the body with 
extreme and exceptional care under the influence of alt 
the agents which promote its health and strength, in 
order to enable it to meet the extreme and exceptional 
demands upon its energies.” There can be no doubt that 
the essence of this paragraph is contained in the words 
“extreme and exceptional enre ; for without such care, 

* Po**iWy *ow« further memoir* of um might be found in the “ bibro- 
rom hi Biouotheci Specuhe PulcoveniU, anno 1858, exeunt* coutentorunt 
catnlofu* fiyttematicos/’ by Otto Struve. Fctropoli, i860. 


instances are furnished to alarmists of men w fainting by 
the way/ and a highly valuable art is in danger of being 
brought into disrepute. We have no fear for the men 
engaged in a great race like that which takes place on 
Saturday—they have been carefully instructed in the 
proper method of training—all that experience has taught 
has been lavished on them, and the result is, as Dr. 
Morgan’s statistics show, that they live as long as other 
portions of the civil community. 

But on the other hand we do fear for the many persons 
who assert that they are in training for some race or 
other physical feat, but from whom on inquiry we learn 
that their notions and practice are so desultory, and so 
deficient in anything like scientific detail, that it is an 
abuse of the word training to apply it to their misdirected 
proceedings. They forget, or at least do not sufficiently 
consider, that the feat they are about to attempt will 
require of them, at some critical moment, a supreme 
effort ; and that in the making of this effort, a lasting 
injury may be inflicted upon a frame that is only im¬ 
perfectly prepared. 

To them we say, “if a thing is worth doing at all it is 
worth doing well/’ Train thoroughly or not at all -you 
have no right to jeopardise your future by “ extreme care¬ 
lessness” when all bad results may be avoided by 
u extreme care.” 

In former times Diet was looked upon as of paramount 
importance among the agents of health in training ; Mr. 
Maclaren, however, places exercises in the front rank, and 
justifies himself for doing so in the following logical and 
telling words :* “ So long as men believe that the qualities 
which they covet are to be obtained from mere dietary 
regulations, they will neglect the real agencies which can 
alone bestow them ; exercise, the one agent which gives, 
which can give, these qualities, both from its own nature 
and from the influence which it exerts upon all other 
agents of health, is, in a measure, neglected, nay, avoided, 
and to the imaginary virtues of diet men look for the 
longed-for acquisitions ; they have yet to learn, they have 
yet to know, and to themselves realise, that power of 
muscle in trunk and limb, that freedom and capacity of 
heart and lung, that energy, stamina, strength and en¬ 
durance, are not to be obtained from what they eat, but 
from what they do.” 

To each of these subjects, Exercise and Diet, a sepa¬ 
rate chapter is devoted ; and each is treated in a mas¬ 
terly and exhaustive manner. Our space will not, how- 
ever, permit of more than an allusion to them, Mr, 
Maclaren deprecates the error of confining the attention 
to any one form of exercise, on the ground that it must be 
insufficient to produce the desired result, that is to say, 
the increased action, and thereby the fuller development, 
of all the muscles of the body. He illustrates his mean¬ 
ing by the example of the man who, having one favourite 
author or favourite object of study, fails to cultivate or 
employ his whole mind. On the subject of Diet he is 
much less stringent and exclusive than ts customary, and 
we think rightly so, recognising the fact that each one 
must be a law to himself; whence the truth of the trite 
saying, What is one man's meat is another man's 
poison.” His views on this point may be summed up in 
Mm own words : ,f I would only advocate the tational sys¬ 
tem of not suddenly breaking in upon a man's fixed 


habits, at the time you are asking for an effective display 
of his greatest bodily energies.” 

Another moot point, the question of the amount of 
sleep required by different persons under the same cir¬ 
cumstances, is next discussed. No hard and fast rule is 
laid down, but the breadth of view that is one of the 
great charms of the book is again apparent. The opinion 
is expressed that the time to be devoted to the purpose 
should vary not only with the individual, but with the 
same individual at successive periods of life, and that the 
wants of the system, in this respect, are influenced by 
various causes, and by the action of the other agents of 
health, especially by exercise. With reference to this 
matter, we have frequently observed that tall persons re¬ 
quire a longer period of recumbency than short, whose 
hearts are called upon for less powerful exertion, by 
reason of the smaller height of the column of blood that 
they have to sustain and propel 

The chapters next in order deal with the important 
but still subsidiary questions of air, bathing, and clothing. 
We cannot at present enter into detail with regard to any 
of these subjects, but we would add to Mr. Maclaren 1 * 
observations on bathing, that one great secret of using a 
cold bath in the dressing-room without discomfort or 
injury, is to sit down in the water in the first instance, 
and to wash the upper part of the body, thus somewhat 
| raising the temperature of the water before the feet are 
immersed. 

The concluding portion of the book is devoted to very 
clear and practical directions for self-training for aquatic 
purposes, and in this, as in all other parts, it will be 
found a complete and trustworthy guide by those for 
whose use it is intended. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications . ] 

Herbert Spencer versus Thomson and Tait 

A friend has lent me a copy of a pamphlet recently pub¬ 
lished by Mr. Herbert Spencer, in which certain statements of 
mine are most unsparingly dealt with, especially in the way of 
attempted contrast with others made by Sir W. Thomson and 
myself. I am too busy at the present season to do more than 
request you to reprint one of the passages objected to (leaving it 
to your readers to divine to what possible objections it is open), and 
to illustrate by a brief record of my college days something 
closely akin to the mental attitude of the objector, 

/* Natural philosophy is an experimental, and not an intuitive 
science. No p fieri reasoning can conduct us demonstratively 
to a single physical truth " (Tait, Thermodynamics , § l). 

One of my most intimate friends in Cambridge, who had been 
an ardent disciple of the late Sir W. Hamilton, Bart, and had 
adopted the preposterous notions about mathemadc* inculcate 1 
by that master, was consequently in great danger of being plucked. 
His college tutor took much interest in him, and for a long time 
gave him private instruction; in elementary algebra in addition to 
the college lectures. After hard labour on the part of each, 
some success seemed to have been obtained, as my friend hadat 
last for once been enabled to follow the steps of ™ h 

question involving a simple equation. A hush of joy 
cheek, he felt his degree assured, and he 
devoted instructor. Alas, this happy phase bad' but h 
duration: my friend's eariy mental bias too aoon fecdvettd ft? 
sway, and he cried In an agony of do«H«nd 4es|#f*; 4, B»t wjui(t 
if x should turn out, after all wt to be the unkno 1 
Coatee this with tk» foUeiriiqt e^ Mr, Spehceri* 
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' u * . , if I examine the nature of this proposition that * the 
properties of matter might have been * other than they are. Does 
it express an experimentally-ascertained truth ? If so, I invite 
$*ft>L T*it to describe the experiments I ” P. G. Tait 


to be at my command, I may state that I received accounts of 
the examples, upon which I have proposed to base my new title 
of Me^aloteuthis, direct from America as long ago as in the be¬ 
ginning of December last, supplemented by numerous fuller 
details since. W. Saville-Kknt 


Animal Locomotion 

IfY former letter on this subject was merely to show that, 
mechanically, Dr. Pettigrew’s view of the forward motion or in¬ 
clination of a bird’s wing during the down stroke was less absurd 
than had been supposed, and even seemed necessary to flight. 
I dtd not profess to have made accurate observation or experi¬ 
ment on the point. I accept, therefore, the observation of the 
Duke of Argyll as to the vertical motion of the heron’s wing ; 
but as he expressly refers to its great concavity, that would give 
a vertical down stroke the effect of a somewhat forward stroke 
of a flatter wing. The proper inference would therefore seem 
to be, that in bird* with less concave wings the stroke is slightly 
directed forwards. As to the last two paragraphs of his Grace’s 
letter, he will see, if he refers again to mine, that he has quoted 
words I never used, I impute to Dr. Pettigrew the u merit of 
Showing” that the ** slight upward angle of the mean position of 
the wing plane is essential to secure horizontal forward motion 
as a general resultant,” &c., and this is exactly what the Duke 
denies. 

Mr, James Ward’s elaborate analysis of the down stroke of a 
bird’s wing simply shows (if correct) that in the position he as¬ 
cribes to it (moving downward and backward) it would send the 
bird horizontally forward. Of course it would. But then what 
becomes of the bird during the up stroke in an opposite direc¬ 
tion ? The bird is then falling, and by the downward reaction of 
all the solid surface of the anterior margin of the wing, and of 
all the feathers, however obliquely turned, it is driven farther 
downwards; and as this takes place between every two down 
strokes, and approximately during an equal space of time, how 
is a horizontal average motion to be produced unless the down 
stroke alone produces, not a horizontal, but a highly-inclined up¬ 
ward motion? Mr. Ward’s whole argument appears to me to 
ignore the great downward reaction, added to gravitation, during 
every up stroke, which requires that the down stroke should not 
merely support the bird, but raise it up vertically just as much as 
during the up stroke it has fallen vertically. The matter, how¬ 
ever, w not to be settled by discussing theoretically, but by ob¬ 
servation and experiment. I simply maintain that the results of 
Dr. Pettigrew’s observations and experiments are not, as sup¬ 
posed, inconsistent with mechanical principles ; and nothing in 
your correspondent’s letter induces me to alter that opinion. 

Alfred R. Wallace 


The Newfoundland Cuttle-Fish {Afegaloteuthis hantyi 
S. Kent) 

MY right being questioned, through an anonymous paragraph 
in the Globe of the nth inat., to institute a new generic title for 
the gigantic Cephalopod encountered off Newfoundland, and of 
Which I communicated an account to the Zoological Society’s 
meeting of March 3, 1 would briefly reply to my criticiaer in 
these columns. 

In ihe first place, it is a somewhat anomalous proceeding to 
raise objections on such a question before details ot the grounds 
upon which it has been deemed advisable to establish such a 
title have appeared, as in the ordinary course of events they will, 
in the 11 Proceedings ” of the Society. In these it will be found 
that ample reasons are given for the course that has been taken, 
as alio one notice of both Prof. Steenstrup’s and Prof. VerriU’s 
researches in a similar direction. Had my assailant placet! him- 
self more thoroughly au courant with the details of the case, he 
would possibly have held back his emphatic assertion that Prof. 
Vctrid had <4 actually identified the species from Newfoundland 
with those describia by Steenstnip os belonging to his genus 
Arc&itmthis," This identification in Prof. VernU’s own language 
Is entiroly problematical, and must unfortunately remain so, since 
h beak only, an osgan of no value in generic discrimination, has 
tton preserved of the typical species dux* Respecting the 
■4 dmtmk farm, A . monaehus, we have still less knowledge, the 
m# tang provisionally instituted by Prof. Steenstrup for the re* 
two gigantic Cephalopoda cast on the shores of Jut- 
years and I7£o, and of which popular record 

to the M imperfect evidence n asserted by my critic 



Lord Lindsay’s Expedition 

The expedition of Lord Lindsay for observation of the Transit 
of Venus at Mauritius (why will people still call it the Mauritius ?) 
will afford a good opportunity for re-measuring the base line of 
Abbe de la Caille, made in 1753, and which, to the best of my 
belief, has never been since verified. 

The small conical cairns which mark its extremities should 
still be found in situ, I saw one only of them in November 
1864, when I had not time to search for the other. The base 
measured was 1,828 toises in length, and, I imagine, on the 
meridian. It was on a level plain at the south-west extremity of 
the island, close under the western slopes of the precipitous and 
noble u Mome du Brabant,” which rises nearly r,7<x> feet above 
the sea-level By road the distance of this spot from Port Louis 
must be at least 30 miles, but it is much more easily reached 
direct by boat; or, ns 1 >eccmberis a bad time of year for boating 
outside the reefs, the best route would be from Black River by 
water inside the isle Hcmiier. It is a glorious district, all that 
port of the island, and contains the finest scenery, including the 
Chamnral Falls. S. P. Oliver 

Buncrana, near Londonderry, March 14 


quetelet 

O N February 17 last Jacques-Adolphe-Lambert 
Quetelet died at Brussels, in the seventy-eighth year 
of his age, having been bom on February 22, 1796, at 
Ghent. At the early age of 18 he was appointed Pro¬ 
fessor of Mathematics in the College of his native town. 
In July, 1819, the degree of Doctor of Science was con¬ 
ferred on him by the University of Ghent, then recently 
founded by King William. His dissertation on this occasion 
was so well received that he was shorily thereafter appointed 
to the Chair of Mathematics at the Royal Athenaeum of 
Brussels; and in February following was elected a 
member of the Academy of Sciences and Belles-Lettres. 

At this time he applied himself with ardour to the cul¬ 
tivation of literature and pure mathematics, thus laying a 
sure foundation for the world wide fame lie afterwards 
achieved as an exact investigator in many departments of 
physics, as an original thinker in applying methods of 
scientific treatment to the discussion of problems pre* 
viously considered as belonging exclusively to moralists 
and divines, and as a clear and eloquent expounder of 
the truths be had demonstrated. The many-sidedness 
and fertility of his mind may be seen from his scientific 
memoirs enumerated in the Royal Society’s Catalogue of 
Scientific papers, amounting at the close of 1863 t0 22 °- 
He continued to write almost to the last, notwithstanding 
the mental malady, consisting in loss of memory, with 
which he was afflicted many years before his death, and it 
is noteworthy that even to the last his handwriting re¬ 
tained much of the rare grace and elegance for which it 
had been so remarkable. 

The earliest of Quetelet’s published memoirs, begun in 
1820, were on geometrical subjects. The non-apprecia¬ 
tion of these by the public determined him to devote him* 
self to physical science and astronomy. On these subjects 
he lectured publicly with great success. 

In 1823 he was sent on a mission to Paris with the view 
of preparing a report on the observatory of that city for 
the guidance of the Belgian Government in founding a 
similar observatory at Brussels. After some delay, the 
observatory was established, with Quetelet as director* 
and in 1833 began the long scries of observations on 
astronomy, meteorology, and other physical inquiries, for 
which this observatory is so well known. The most im¬ 
portant of his astronomical observations was the prepara- 
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tion Of a catalogue, begun in 1&57, of stars which seem to 
have appreciable motion* He also began, so early as 
1836, systematically to observe and record the occurrence 
of meteors and shooting-stars. These observations came 
to be of great value thirty years later, when the true 
nature of these bodies was satisfactorily established. 

The meteorological observations at this observatory 
have been particularly full and valuable, embracing hourly 
and bi-hourly observations, published annually in extenso f 
of atmospheric pressure, temperature, humidity,rain, cloud,’ 
See . These have been exhaustively discussed by Quetelet 
in “ La m&^orologie de la Belgique compar£e i Celle du 
globe,” published in 1867. In this admirable treatise wc 
nave what must still be regarded as the fullest and best 
account of the meteorology of any single locnlify on the 
globe—the yearly, monthly, daily, and hourly march of 
the various meteorological elements being given. In the 
same volume are given rhumh of the observations made 
at the other stations which began to be established at 
Alost, Ghent, Liege, &c., in 1835. 

He was elected perpetual secretary of the Academy of 
Sciences and Belles-Lettres in November 1834, and was 
chiefly instrumental in adding a section on the Fine Arts 
in 1845. It is scarcely necessary to refer to the scientific 
contributions he made to the Fine Arts, by his extensive 
and minute investigations regarding the proportions of the 
human body, the results of which are given in his “ Anthro¬ 
pometric.” In matters relating to the higher education, to 
the census, and other national questions, the Belgian 
Government wisely availed itself repeatedly of his wide 
knowledge and great experience. 

His first paper on the subject of statistics was published 
in 1826; in 1835 appeared his “Physique sociale,” and 
ten years later his “ Lettres sur la th^orie des probabi¬ 
lity appliqu^es aux sciences morales et politiques.” In 
1841 a Central Commission of Statistics was established 
by royal decree, of which Quetelet was made president, 
and of which he continued to be president to his death. 
He originated the idea of convening an International 
Congress of Statistics. The fir3t was held in Brussels in 
1853, and others have since been held at Paris, London, 
Berlin, Florence, the Hague, and St Petersburg. It is in 
the field of statistics that Quetelet appears as a great dis¬ 
coverer, and his success in this department must be attri¬ 
buted to the clearness with which he saw that statistics 
occupy the ground in the development of the social and 
political sciences which observational data do in the deve¬ 
lopment of such sciences as astronomy and meteorology, 
to the patient industry with which through long years he 
gathered together his facts, and to the mathematical 
skill he brought to bear on the discussion of the results. 
He was truly, as expressed by the Academy of Berlin in 
their congratulatory letter on the occasion of the centenary 
of the Belgian Academy, “ the founder of a new science 
which proceeds from the firm basis of observation and 
calculation to discover and unfold those immutable laws 
which govern the phenomena, apparently the most acci¬ 
dental, of the life of man, down even to his most trivial 
actions” 


SCIENTIFIC RESULTS OF THE “ POLARIS'* 
ARCTIC EXPEDITION 

have received advanced sheets of the Report of 
the Secretary of the United States Navy, of the 
examination of those of the crew of the Polaris who 
were in the ship when she broke loose from the floe to 
which she was anchored, on October 15, 1872, leaving 
the nineteen persons on the sheet of ice which was their 
floating home, until picked up about six months after off 
the coast of Labrador (Nature, vol. viti., p. 217). This 
report confirms the opinion we have already expressed 
that no Arctic expedition can be adequately conducted ) 
unless carried out under naval discipline. It was only '1 


on account of the good intentions and good nature of 
the crew, especially alter their noble and enthusiastic 
captain’s death, that things went on as smoothly as 
they did. Captain Buddington seems to have had no 
heart in the object of the expedition, and we cannot 
help thinking that had he not been with it much more 
would have been gained. It was in deference to his 
opinion that Captain Hall refrained from trying to push 
beyond his furthest point (82° 16' N.) with the ship; all 
the other officers, though they do not seem to have been 
very well assorted, being of opinion that an attempt 
should be made to get further north, or at least not to 
lose ground by wintering further south. 

We have already (vol. viii.,p. 435) given details as to the 
rescue of those who were left in the Polaris , and of their 
being landed in Scotland by the Arctic and Eric whalers. 
The present report affords some idea of the scientific results 
of the expedition, a detailed account of which will no 
doubt by and by be published, although we regret to see 
that many of the records of the scientific results were lost 
in the confusion incident to the parting of the ship from 
the floe. Still much that is valuable has been brought 
home, from which many additions to a scientific know¬ 
ledge of that part of the Arctic region will be obtained. 
Notwithstanding the want of perfect harmony among the 
officers, the scientific work of the expedition scerns to 
have been diligently carried on, and the evidence of Dr. 
Bessels especially contains a great deal of value to Science. 
Geographers will be able to correct and extend their 
maps of the regions visited, and we hope that very soon 
the complete material for enabling them to do so will be in 
their hands. Constant and careful tidal observations were 
carried on, with the very valuable result of ascertaining 
that the tide of Thank-God Harbour, 81° 38' N« is not 
produced by the Atlantic but by the Pacific tidal wave. 

“ It was found,” Dr. Bessels says, “thatthe co-tidal hour 
is about i6 h 20 m . Rensselaer Harbour, being the norther- 
most station, has its co-tidal hour at i8 u o4 m , consequently 
the tide comes from the north, the rise and fall at spring- 
tides amounting to about 5 ft. ; at neap tides 25%. Most 
likely the two tidal waves meet somewhere m Smith 
Sound, near Cape Frazier. Kane and Hayes have both 
found a ridge o t hummocks near Cape Frazier, and in 
drifting down wc experienced that during some time, being 
abreast of Cape Frazier ; we hardly made any headway, 
but we drifted both north and south.” 

The results of the expedition may be summed up 
briefly as follows (1) the Polaris reached 82° 16' N., a 
higher latitude than has been attained by any other 
ship; (2) the navigability of Kennedy Channel has been 
proved beyond a doubt; (3) upwards of 700 miles of 
coast-line have been discovered and surveyed; (4) the 
insularity of Greenland has been proven ; and (5) nu¬ 
merous observations have been made relating to astro¬ 
nomy, magnetism, force of gravity, ocean physics, 
meteorology, zoology, ethnology, botany, and geology, 
the records of which were kept in accordance with the 
instructions supplied by the National Academy, and some 
of the results of which we propose briefly to enumerate. 

Astronomy. —Great care was taken in determining 
a reliable meridian at Thank-God Harbour. Soon after 
entering winter-quarters an observatory was erected on the 
shore, thirty-four feet above mean sea-level, and the 
transit instrument stationed there. The longitude of this 
station was-determined by the observation of 300 luhir / 
distances; a number of moon culminations ; a great 
number of star transits ; a number of star Decollation** a 
great number of altitudes of the sun on or near the p^e : 

vertical. Its latitude, by the observation of a 'gttat 
number of circummeridian altitudes of the «un, and «i 
number of altitudes of stars. AU of these observatbns 
were lost but a number of the tesirtbrh^ - 

served which are sufficient s vl 

his station. , ;.'‘ k 
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The instruments used in the above observations were a 
WUrdemann transit and Gambey sextants divided to io\ 
The expedition carried six box chronometers made by 
Negus, three of which indicated sidereal time, and four 
pocket chronometers by different English makers. These 
time-pieces were compared every day at precisely the 
same time, and the result entered in the chronometer- 
journal. 

Besides the above-mentioned observations, twenty sets 
of pendulum experiments were made, which are saved, 
but the observations for time belonging to them are lost, 

Magnetism. —The magnetic observations obtained 
were morp complete than any others ever before made 
in the Arctic regions. The instruments supplied were : 
—one unifilar declinometer ; one dip circle, with Lloyd's 
needles ; one theodolite ; and several prismatic compasses. 

The observations on variation of declination were 
registered at Gottingen time, and were continued for five 
months : readings taken hourly. Besides that, three 
term days were observed every month, according to the 
Qdttingen regulations, one of these term days correspond¬ 
ing with the day accepted by all the magnetic stations. 
Further, a number of observations were taken either with 
the theodolite or the prismatic compass. Whenever 
possible, the dip was observed, and several sets of obser¬ 
vations on relative and absolute intensity and of the 
moment of inertia were obtained. 

Ocean Physics. —Unfortunately there was not much 
opportunity for taking soundings. About twelve were 
obtained along the coast of GrinnelJ Land, which prove 
that the hundred-fathom line follows the coast at a 
distance of about 15 miles in Smith's Sound. One of 
these soundings (90 fathoms) proved highly interesting, 
containing an organism of lower type than the Batkyhius 
discovered by the English dredging expedition. It was 
named Protoha thy bins rohmmiL 

A number of deep-sea temperatures were taken with 
corresponding observations on the density of the water. 
Following the coast of West Greenland the limits of the 
Gulf Stream were ascertained. Specimens of water from 
different depths were preserved in bottles, but were, 
unfortunately, lost. 

As soon as the vessel was fairly frozen in, a tide-gauge 
was erected over a square hole ait in the ice-floe, and 
kept open continually ; the pulley and rope were supported 
by a tripod of oars. A rope, to which a wooden scale, 
divided into feet and inches, was fastened, was carried 
through a block attached to the tripod. One end of the 
rope was anchored at the bottom by means of two thirty- 
two pound shot, and a counterpoise was attached to the 
Other end to keep the rope properly stretched. This 
apparatus was tested by a series of scale readings with 
corresponding soundings, and proved to work very satis¬ 
factorily. The observations comprise eight lunations, 
the readings being taken hourly, half-hourly, and in some 
instances every ten minutes, in order to determine the 
precise moment of the turn of the tide. 

Meteorology,— -After having entered winter-quarters 
meteorological observations, which up to this time had 
fceenmade three-hourly, were made every hour, Washington 
time. The register contained observations on the tempe¬ 
rature of the air, atmospheric pressure, psychrometrical 
observation, direction and force of wind, appearance of 
the sky, state of weather, and both solar and terrestrial 
radiation. Besides, all extraordinary meteorological phe¬ 
nomena were carefully noted. 

For the registration of the temperature of the air 
hwrurial thermometers were used for temperatures 

S to -35 0 F.; for lower ranges spirit instruments 
compared at intervals of io d . As circumstances 
i permit, mercurial or aneroid barometers were used. 

not supposed that psychrometrical observations 
be favourably conducted at very low temperatures, 
Ute expedition was not supplied with the suitable instru. 


mints. For that reason two uncolourcd spirit thermo¬ 
meters were selected and used, the readings of which 
agreed. As check observations the dew-point was deter¬ 
mined by means of Regnauk’s apparatus. To measure 
the velocity of the wind, Robinson's anemometer usually 
served. The distance travelled by the wind was noted 
hourly, at the same intervals of time. The velocity of the 
wind was determined either by the same instrument or by 
means of Castilla's current-meter. These observations 
on the winds, combined with those on moisture of the 
atmosphere, will form a valuable contribution to physical 
geography. 

It was not thought essential to procure photographs of 
the clouds, as they do not differ in their general character 
from those in more southerly latitudes. The only re¬ 
markable fact to be noticed is that sometimes cirri could 
be observed at very low altitudes among stratus clouds, 
which, however, is not surprising if their mode of forma¬ 
tion is taken into account. 

Special attention was devoted to the aurora borealis, 
which occurred frequently, but rarely showed brilliant 
colours, never bright enough to produce a spectrum. 
Whenever necessary one observer was stationed at the 
magnetometer and the other out-doors, the former ob¬ 
serving the motions of the magnets, while the other was 
watching the changes in the phenomenon and taking 
sketches. Although an electroscope and electrometer 
were set up, and the electrical condition of the atmosphere 
frequently tested, in no instance could the least amount 
of electricity be detected. The amount of precipitation 
was measured as carefully as the violent gales would per¬ 
mit, by means of a rain-gauge supplied with a funnel. In 
February, as soon as the sun re-appeared, observations 
on solar radiation were commenced, and continued 
throughout the entire summer. The instruments em¬ 
ployed were a common black-bulb thermometer, and one 
in vacuo ; both exposed on white cotton. 

Zoology and Botany.— The collections of natural 
history are almost entirely lost. With the exception 
of two small cases containing animals, minerals, and 
one package of plants, nothing could be rescued. 
The character of the fauna is North American, as 
indicated by the occurrence of the lemming and the 
musk ox. Nine species of mammals were found, four 
of which are seals. The birds are represented by 
twenty-one species. The number of species of insects is 
about fifteen, viz. : one beetle, four butterflies, six diptera, 
one bumble-bee, and several ichneumons, parasites in 
caterpillars. Further, two species of spiders and several 
mites were found. The animals of lower grade are not 
ready yet for examination. 

The llora is richer than could be expected, as not less 
than seventeen phanerogamic plants were collected, 
besides three mosses, three lichens, and five fresh-water 
algae. 

Geology.*— Although the formation of the Upper Silurian 
limestone, which seems to constitute the whole west coast 
north of Humboldt Glacier, is very uniform, some highly 
interesting and important observations have been made. 

It was found that the land is rising, as indicated, for in¬ 
stance, by the occurrence of marine animals in a fresh¬ 
water lake more than 30 feet above the sea-level and Jar 
out of reach of the spring-tides. Wherever the locality 
was favourable the land is covered by drift, sometimes 
containing very characteristic lithological specimens, the 
identification of which with rocks in South Greenland 
was a very easily accomplished task. For instance, 

f araets of unusually large sue were found in latitude 
i° 30', having marked mineralogical characteristics by 
which the identity with some garnets from Fiskernaes was 
established. Drawing a conclusion from such observa¬ 
tions it became evident that the main line of the drift, 
indicating the direction of its motion, runs from south 
to north. 






THE COMMON FROG* 


S O much for the circulation of the frog in its adult con¬ 
dition. Its larval, or tadpole stage, presents us with 
a series of changes which, though more familiar, are not 
less wonderful. 

In the first place, however, it may be well to describe 
shortly the condition of the circulation in fishes, where 
the purification of the blood is effected, not by means of 
the exposure of the blood to the action of air taken into 
respiratory cavities of the body, but by its subjection in 
little plates of membrane, the gills, to the influence of air 
mechanically mixed up with and dissolved in the water 
in which those gills are bathed. 

In fishes, moreover, unlike all air-breathing animals, 
none of the oxygenated blood is returned to the heart for 
propulsion, but is collected directly into the great dorsal 
aorta, whence it is distributed to the whole body, only 
being returned to the heart after such distribution, so that 
venous blood alone enters that organ. 

This venous blood is sent out from the heart through a 
bulbous aorta, whence arise on each side a series of 
arteries which ascend the branchial arches, one ort the 
outer side of each such arch, decreasing in size as it 
ascends. 

Each branchial artery gives off small gill arteries, 
which run along one edge of each little membranous 
leaflet or gill, and supply it with minute branches ending 
in capillaries, in which the blood is purified. There the 
purified blood is taken up by minute veins which open 
into gill veins, one of which runs along the opposite edge 
of each gill to that occupied by the gill artery. 

The gill veins pour tbeir contents into branchial veins, 
one of which ascends the outer side of each branchial 
arch, increasing in size as it ascends. The branchial 
veins open into the great dorsal aorta, whence the blood 
is distributed over the body. Generally the branchial 
arteries are only connected with the branchial veins by 
the intervention of the capillary vessels of the gills. Some¬ 
times, however (as eg. in the mud-fish, Lepidosiren ), the 
branchial veins are directly continuous with the branchial 
arteries. 

In the tadpole, while the gills remain fully developed, a 
condition exists quite similar to that of fishes. Minute 
vessels, however, directly connect together, at the root of 
each gill, the branchial artery and branchial vein of each 
gill. Such a connecting vessel is termed a ductus boiallu 
A minute vessel given off from the third branchial 
artery, is the incipient pulmonary artery. 

As development proceeds, as the gills diminish by ab¬ 
sorption, and as their respective arteries and veins de¬ 
crease in size and importance, each ductus botalli increases 
until at last we have established the six great continuous 
vessels of the adult frog. 

We have, then, in the life-history of the frog, a com¬ 
plete transition from the condition of the fish to that of 
a true air-breathing vertebrate, as regards its circulation. 
The various conditions herein referred to have, however, 
an important bearing on the question of the first origin 
of such structure. 

All higher animals, even the very highest, have the 
great arteries, when they first appear, arranged substan¬ 
tially as in fishes. 

From the common aortic bulb five vessels ascend each 
t-he neck, and more or fewer of these arteries abound 
in different classes, the permanent adult condition being 
ar *jv*d at by this circuitous route. 

This argument has commonly been adduced as an 
argument in favour of the descent of air-breathing animals 
from more ancient gill-bearing forms, and it is not with¬ 
out weight 9 

* Continued from pi 369 


Nevertheless it must be borne in mind that the primi¬ 
tive condition in Fishes is that of directcootinuity between 
the branchial arteries and veins such as we have «een 
exists permanently in LepidoUrtn . It is only as develop? 
ment proceeds that each primitive continuous arch 


)t * 

FiC. 78.—Infero-lateral view of Head nod Aortic Arches of Lepidosiren (after 
Hyrtl). a, oesophagus; A, anterior end of bulbil* aortic : f, common 
roots of the first aortic arches; d t third aortic arch; t, first aortic arch ; 
f t dorsal union of the first three aortic arches ; q\ aorta ; k % cceliac artery; 
j’, exit of the fifth nerve ; A, part of operculum; /, exit of the nervus 
vagus from the skull; M, branches to oesophagus ; «, nerve going to the 
rectus abdominis; o, nervus lateralis ; A first and hypertrophied rib : g, 
posterior part of tne skull; r, segmented neural spines; s, chorda dor¬ 
salis ; t, mandible; n, quadrate. 

becomes broken up into an artery and a vein connected 
by a net-work of capillaries. 

Now we can understand the series of unbroken arches 
in higher animals as the relics of ancestral vessels which 
divided for gill circulation and were therefore once of ex¬ 
treme functional importance and utility. But how can 
we understand the primitive unbroken series of arches in 
Fishes ? Their utility was yet to come f 
The frog when adult has, besides its skin, no breathing 
organs but the lungs. As has been said before, other 
members of the Frog’s class retain gills and aquatic 
respiration during the whole of life, as for example Men#* 
branchus . 

Every one kind, however, whether provided perma¬ 
nently with gills or not, develops lungs, and it might 
easily be imagined that similarly every gilled-creature 
which has lufcgs is also a Batrachian. 



Fig. 79.— The Circulation of a Tadpole in Its primitive stage, when nearly 
all the blood U distributed to the gill*: the pulmonary arteries being 
quite rudimentary, and the v«*e( (or ductus botalli 1 connecting toge¬ 
ther the branchial artery and vein at the root of each gill being minute, 
f» bulbus aortm; b, branchial arterie*; br* % br\ the three girot* 
braachia of each aide); Ml the branchial vein* which bring back the 
blood from the fiili—the bindermost pair of branchial vein* 00 eech t&e ■* 
unite to form an aortic arch (me), which again unite* with its fellow Of 
the opposite aide to form du f the descending (or dor*at)noru. The 
branchial veins of the foremost gUtf give rise to the carotid andrieft* *ic% , 
f# nrteiy going to the whit; M puhnonaryartery ; i.a > ^ anaatombMt; 
branches connecting together the adjacent branchial arteriAAetril 

This, however, would be a mistake. 

The Mud-fish or Ltpifosirtn. already referred to monk*., 
than once, is furnished with botngili* and hfc>a thnhi^>> V* 
out the whole of life. On - this account it 'has bftft" 
reckoned by some naturallstt td be * Fish nnd iu^ * 
Bttmchinn. Its fisk-natom, howsm, hns now hen tfcW; 
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roughly established, and thus the probability of the exist¬ 
ence of lungs within the class of fishes is also established* 
But what is a lung ? 

; A lung is a sac-like structure capable of being distended 
with ait, supplied with venous blood direct from the heart 
and sending arterial blood directly to it, Generally the 
whole of the blood from the lungs goes back to the heart 
directly, but in one Batrachian—the celebrated Proteus — 
a portion of the blood from the lungs finds its way not 


Fig. 80. Fjg. 81. 

Fig, 80.—The Circulation in a T*<ipole at a more advanced stage, when the 
gills have begun to be absorbsd, the pulmonary arteries to increase, as 
also the connecting branches (at the root of the gills) between the 
branchial arteries and branchial veins. 

Fig. St.—The Circulation In a young Frog. Here the gills have been ab¬ 
sorbed, and the blood passes directly from the heart to the head, the 
dorsal aorta, the lung*, and the akin. 


noteworthy animal apart from and in addition to its pecu¬ 
liarly transitional structure a$ regards its air-sac. 

It is, indeed, the last of an ancient race, a species 
of the same genus (known almost exclusively by its 
teeth) being found fossil in strata of oolitic and triassic 
date. It was discovered by the Hon, W. Foster, M.CA. 
Mr. Gerard Krefft, F.L.S., Curator and Secretary of the 
Sydney Museum, first described and figured the animal in 
1870,* and at once correctly referred it to the genus Cera - 
todu$y which up to that time was supposed to be entirely 
extinct Its further determination was effected by Dr. 
Gunther.f He has conclusively shown that Ceratodus and 
Lepidosiren are closely allied, and thus finally brought the 
latter definitively within the class of Fishes, for that Cora- 
todus is a fish no one questions. It is an animal, how¬ 
ever, of somewhat amphibious habits, as at night it leaves 
the brackish streams it inhabits, aud wanders amongst 
the reeds and rushes of the adjacent fiats. Vegetable 
substances constitute its principal food. 

Ceratodus and Lepido siren together afford the most re¬ 
markable evidence of the persistence of the same type of 
structure in the Vertebrate sub-kingdom. The group to 
which they both belong reaches back into the very earliest 
epoch, which has yet afforded us any evidence whatever 
of the existence of fishes ; while the genus Ceratodus 
seems to have persisted unchanged from the period of 
the deposition of the triassic strata. 




into the heart but into vessels of the general circulation. 
When there is an air-sac which does not both receive 
blood directly from and return it directly to the heart— 
*>. when there is no true pulmonary circulation—such an 
air-sac (whether single or double) is termed a swim- 
bladder and a structure of the kind is found in very many 
fishes. The swim-bladder of ordinary fishes neither re¬ 
ceives blood directly from the heart by an artery like the 
pulmonary artery of higher animals, nor does it return 
mood directly to the heart. 

The transition, however, from a lung to a swim-bladder 
is a graduated one. We have just seen that in Proteus^ 
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Fie. 81, —Diagram repreaentUig the mam arteries of a Bird (fowl) with the 


„ (which ante* from the anastomosis of the first two right pnmltive aortic 
arches); JT, commencement of the descending aorta ; A, A, left subclavian ; 
i f, {, pulmonary anode*; A, right, and A left, rudiments of the primi¬ 
tive aortic arches. 


the *»n£e; /, commencement or descending aorta; g K left vertebra 
artery; A, left auixjlavian : i, right subclavian; A, tight vertabral 
, Artery; /, continuation of right subclavian; ns, pulmonary artery; «, 
' remnant ol left primitive aortic arch. 


OMUirh Wood U returned from the lung* direct to the 
vet thxt not all the blood it to returned. On the 
9il» hand in another animal, Ceratodus. though blood 
jTjiot brought to itt air-tte directly (which it therefore a 
'V.}«rtm-W«dder and not a lung), yet for all that Wood it 
''’''"iaiiit' fiwtt It direct to the heart. 

' C&v&dut (or m it is locally called “flat-head ") it a fith 
:J^Qq«ettiaad, closely allied xoLefiaosinn, and it a very 


Summary, 

Taking a rapid retrospect of the course we have pur¬ 
sued, we find that in seeking to decide as to “ What is a 
Frog?” our inquiry into its absolute structure has made 
known to us an animal of peculiarly specialised and per¬ 
fect organisation. This has been shown to us pre-eminently 
by the study of its skeleton. We have especially noted its 
skull, its wonderfully short vertebral column, its utterly 
anomalous pelvis, and its scarcely less anomalous foot. 
The flesh which clothes that skeleton has been seen to 
exhibit distinct muscles wonderfully like our own, those 
of the foot, indeed, exceeding ours in number, and being a 
very marvel of complexity. We have met with a nervous 
system ministered to by delicate organs of sense, and 
noted for the ready response to stimuli, made by even 
separated parts of it as evidenced by strikingly co¬ 
ordinated complex movements. We have found the 
circulation to be carried on by a heart which, at first 
sight, seems too structurally imperfect to distribute 
the venous and arterial blood in their respectively ap¬ 
propriate channels. Nevertheless, further examination 
has shown us that this heart is provided with a special 
arrangement of parts so delicately co-adjusted as to be 
able to act thus as efficaciously as does the heart of ani¬ 
mals much higher in the scale. Respiration, too, we have 
seen provided for partly by an effective throat air-pump, 
partly by a peculiar activity of the cutaneous structures. 

We have, moreover, found that this complex adult 
condition is arrived at by means of a rapid metamor¬ 
phosis from an immature condition wonderfully different, 
Indeed, but no less perfectly adapted to the life con¬ 
ditions of the tadpole state. 

It remains now w to sum up the results ” of our inves¬ 
tigations through “a series of wider and wider com¬ 
parisons” to answer, finally, as far as may be, the initial 
question of this little treatise, 

We have, in the first place, seen that the frog belongs 
to an order far more distinct from cognate ordinal groups 
than is man’s order from other orders of his class mam¬ 
malia. We have also seen that the frog belongs to an 
order which is singularly homogeneous, and yet that the 
class which includes it is remarkably heterogeneous. 

Again, we have found that the subordinate groups of 
the frog’s order, families and genera, have very definite 
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relations to space, and that the order, as a whole, is, as far 
as yet known, remarkably restricted as regards geological 
time . 

The comparisons instituted in our survey of the frog’s 
anatomy will enable us now to sum up resemblances ; 
first, as regards the orders of its class, and secondly, as 
regards the class itself 

1. Its own order, Anoura , has' been seen to present 
singular resemblances to the Che Ionia amongst reptiles. 
Such are the bony plates of the back of some forms, the 
bony covering of the temporal fossa in others, the mode of 
inspiration in the adult, the armature of the jaws in the 
young. On the other hard, the peculiar elongated tarsus has 
reminded us of certain mammals, and the median Eusta¬ 
chian opening of Pip a and Dactylethra has suggested an 
affinity to crocodiles and birds. It has been plain, how¬ 
ever, that these several likenesses, however singular and 
striking, are not evidences of genetic affinity. 

2. The order Ur ode la may well recall to mind the 
Laccrtilia amongst reptiles, with which animals the Urodela 
were actually classed by Limieus, Moreover in both 
groups we find a series of different species, longer and 
longer in body and shorter and shorter in limb. We 
have also seen that in both these groups an analogous 
complication obtains in the muscles of the legs. 

3* The order Ophiomorpha , as has been before observed, 
present a general resemblance to serpents, and a special 
resemblance to certain short-tailed ones ; though it is 
rather to the Amphisbenian Saurians that they may most 
advantageously be compared. Here, again, however, we 
meet with the resemblances which, though striking, do 
not allow themselves to be interpreted as indices of any 
special relationship by descent. 

4. The order Labynnthodonia recalls to mind, as has 
been said earlier, the Crocodilia amongst reptiles, of which 
they may be deemed as the prophetic precursors, so to 
speak, though certainly not the direct ancestors. 

Thus the class Batrachia , as a whole, presents a very 
interesting analogy and parallelism with the class Reptiluu 
It is a parallelism, moreover, which reminds us of that 
which exists between the various orders of Placental mam¬ 
mals and the great subdivisions of the pouched or Marsu¬ 
pial order of mammals. We have carnivorous, insectivorous, 
arboreal, aquatic, herbivorous, marsupial beasts, as wc 
have carnivorous, insectivorous, arboreal, aquatic and her¬ 
bivorous placental beasts. The harmonious variations of 
rite placental and marsupial groups thus present us with 
excellent instances of affinities independently evolved and 
not due to hereditary influence. 

In a similar way it seems probable that the subdivisions 
(orders) of the class Batrachia, mimic, as it were quite 
independently, the subdivisions (orders) of the class Reptilia. 

The Frogs' class, as a whole, shows as many striking 
affinities to some or other fishes. It does so in the pos¬ 
session of gills and of a branchial apparatus during one 
time of life at the least; alarge paraaphenoid in the skull; 
the often persistently unsegmented terminal part of the 
notochord; the single ventricular cavity of the heart; the 
presence of a bulbus aortic ; the development of a ttervus 
lateralis ; the communication between the urinary canal 
and the oviduct, and certain other characters of less im¬ 
portance. 

The class Batrachia agrees both with fishes and reptiles 
in having the blood cold, more than one aortic arch, and 
(except in crocodiles) in not having the distinct ventricles. 

The class agrees with fishes, reptiles, and birds, in hav¬ 
ing no complete diaphragm, and no corpus callosum* in 
the brain, and no single aorta arching over the left bronchus, 

We have now arrived at the end of those considerations 
seemingly best suited to enable us to answer the initial 
question, w What is a Frog?” The requisite definition 
might, of course, have been given much earlier, but these 
inquiries have seemed necessary to enable the reader to 

* A« lo structure see Lesion in “Eletnt alary Anatomy,” pp. 367, 375. 


understand the technical terms of such definition—to give 
them, in his eyes, a real tpeahing. 

The Frog is a tailless, lung-breathing, branchiate verte¬ 
brate, with four limbs typically differentiated, undergoing a 
complete metamorphosis, and provided with teeth along 
margins of the upper jaw. 

The course of our inquiry into the nature and affinities 
of the Frog has not alone served to answer the question 
with which this memoir opened. Incidental bearings upon 
deep biological problems have come before us more than 
once in its course, nor have all the conclusions which seem 
to have forced themselves upon us been totally negative. 

Thus we have met with several instances of the inde¬ 
pendent origin of remarkably similar structures, such as 
a shielded temporal fossa and elongated tarsus, which, 
together with structures like the tooth of the Labyrintho- 
doh, seem to be characters for the existence of which 
neither the destructive agencies of nature acting on minute 
oscillations of structure, nor any sexual phenomena, will 
account 

Again, in the life-history of the F rog, considered even 
purely by itself, we find a remarkable example of sponta¬ 
neous transformations due to innate powers and tendencies. 

When, however, this process is considered in the light 
derived from the curious phenomena of transformation so 
enigmatically presented to us by the axolotl, we have very 
strongly brought before us the powerful action of internal 
tendencies lying dormant and latent till made manifest, 
through the advent of conditions so obscure that as yet 
they have evaded the most careful and anxious scrutiny 
of practised adepts. 

It would seem to be a negligence not here to point out, 
that if now forms of life—new species—arise from time to 
time through congenital variation, not a few of the facts 
herein quoted point to the probability that such forms 
have arisen through the evolutions of implanted potentia¬ 
lities definite in nature, in other words, by specific 
genesis.” 

Again, a general survey of the different kinds of relations 
which the Frog has brought before us, is well calculated to 
impress us with the overwhelming richness and fulness of 
nature. 

Although, from our ignorance, the natural history of 
many other animals well known to us may appear less 
replete with interest than that of the common Frog may 
now be, yet it cannot be doubted but that the progress of 
science is capable of revealing to us facts as full of in¬ 
struction and of as profound a significance in the life his¬ 
tory of almost any kind of animal whatever. 

Ever fresh, ever fertile, natural history offers to our 
faculties a pursuit practically inexhaustible. We are not, 
indeed, denied the gratification of successfully exploring 
and satisfactorily explaining mystery after mystery, but 
each secret wrested by our efforts brings before us other 
ever new enigmas, so that though refreshed by success we 
need never be wearied by monotony. While we need not 
regard any problem as absolutely hopeless, no dread of 
coming to the end of our inquiries need ever chill the 
warmth of our zeal in the scientific cause. Some may 
consider such reflections justified by the phenomena pro* 
sented to them by the natural history of the Common 
Frog. 

St. George Mivart 


THE HABITS OF BEES AND WASPS* 


CIR JOHN LUBBOCK, in a paper on the Social 
0 Hymcnoptera (Bees, Wafcps, and Ant^especially 
with reference to their habits, senses, and power of 
munication with one another, pointed iwt wkh regard to 
the latter, that the observations on record ^ 
the conclusions • which have been drawn fhom thbtiQE« 
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Thfia Mews, Kirby and Spence say that ants have a 
language “ not confined merely to giving intelligence of 
the approach or absence of danger, but co-extensive with 
all their other occasions for communicating their ideas 
to each other/ The observations, however, on which 
this statement is based, scarcely seemed to him to be 
conclusive. The two Hubers, inaeed, had clearly shown 
that ants and bees could make one another cognizant of 
their state of feeling, could communicate anger, danger, 
6 cc. t but that was very different from the possession of a 
true language. 

In support of the opinion that Ants and Bees pos¬ 
sess a true language, it is usually stated that if one 
bee discovers a store of honey, the others are soon aware 
of the fact Thus Huber says, “Wasps are also ac¬ 
quainted with the mode of imparting information to their 
companions. When a single wasp discovers a stronghold 
of sugar, honey, or other article of food, it returns to its 
nest, and brings off, in a short time, a hundred other 
wasps ; but we are yet ignorant, if it be by visible or pal¬ 
pable signs, they arc mutually informed of this discovery/* 

This, however, does not necessarily imply the posses¬ 
sion of any power of describing localities, or anything 
which could correctly be called a language. If the bees 
or wasps merely follow their fortunate companions, the 
matter is simple enough. If, on the contrary, the others 
are sent, the case would be very different In order to 
test this, Sir John proposed to keep honey in a given 
place for some time, in order to satisfy himself that it 
would not readily be found by the bees, and then after 
bringing a bee to the honey, to watch whether it brought 
others or sent them,—the latter, of course, implying a 
much higher order of intelligence and power of commu¬ 
nication. 

In the first place, then, he kept some honey for some 
days at an open window in his sitting-room, and no bees 
catne to it He then brought a bee up from his hives in 
the garden in his hand, choosing one which was in the 
act of leaving the hive. He found it frightened the bees 
less to be brought in the hand than in a bottle, probably 
on account of the darkness. The bee thus brought up 
was then fed with honey, which it sucked with evident 
enjoyment for a few minutes, and then flew quietly away. 
But though it had given no symptom of alarm or annoy¬ 
ance, it did not return, nor did any other bee come to the 
honey. This experiment he repeated eight times, with a 
like result He therefore procured one of Marriott's ob¬ 
servatory hives, which he placed in his sitting-room, 
The bees had free access to the open air, but there was 
also a small side, or postern door, which could be opened 
at pleasure, and which led into the room. 

This enabled him to feed and mark any particular bees, 
and he recounted a number of experiments from which 
it appeared that comparatively few bees found their own 
way through the postern, while of those which did so, the 

S eat majority flew to the window, and scarcely any found 
e honey for themselves. 

Those, on the contrary, which were taken to the honey, 
passed backwards and forwards between it and the hive, 
making, on an average, five journeys in the hour. In 
these cases it is obvious that the bees which had found 
ihe honey did not communicate their discovery to the 
Others; and the postern being small and on one side, few 
of the bees found it out for themselves. If the honey 
had been in an open place, no doubt the sight of their 
companions feasting would have attracted other bees, but 
this case the honey was rather out of sight, being 
~ad the hive entrance ; and was, moreover, only acces- 
hy the narrow and winding exit through the little 
door. ‘ : ' ' 

ohn had, also, in a similar manner, watched a 
* of marked wasps with very similar results. 

t when one waap has discovered and is visiting 

* Jfuto, “ Hist, of AmC p. 374 



a supply of syrup, others are apt to come too, but he believed 
that they merely follow one another. He argued that if 
they communicated the fact, considerable numbers would 
at once make their appearance, but he has never found 
this to be the case. The frequent and regular visits which 
his wasps paid to the honey put out for them proves that 
it was very much to their taste. Yet they did not bring 
their companions with them. For instance, on September 
19, when a marked wasp paid more than forty visits to 
some honey, only one other specimen came to the honey 
during the whole day. Both these wasps returned on the 
20th, but not one other. The 21st was a hot day, and 
there were many wasps about the house ; his honey was 
regularly visited by the marked wasps, but during the 
whole day only five others came to it. 

From these and other observations of the same tendency 
he concludes that even if bees and wasps have the power 
of informing one another when they discover a store of 
good food, at any rate they do not habitually do so, and 
this seemed to him a strong reason for concluding that 
they are not in the habit of communicating facts. If they 
do not, he argues, discuss among themselves the incidents 
of the day, their adventures in search of food, their 
success and fortunes in hunting, is it not a fair inference 
that they have no power of doing so ? 

Without in any way regarding the facts now recorded 
as sufficient or conclusive, he thought they indicated that 
their communications were confined to the feelings, and 
that there was no power of transmitting information as to 
matters of fact. 

When once wasps had made themselves thoroughly 
acquainted with their way, their movements were most 
regular. They spent three minutes supplying themselves 
with honey, and then flew straight to the nest, returning 
after an interval of about ten minutes, and thus making, like 
the bees, about five journeys an hour. During September 
they began in the morning at about 6 o’clock, and later when 
the mornings began to gtt cold, and continued to work 
without intermission till dusk. They made therefore rather 
more than 50 journeys in the day. In fact they were just 
as industrious as bees, and kept longer hours, as they 
began earlier in the morning. He believed that the 
wasps which seemed to be idling in our rooms had 
simply lost their way. He gave also a number of obser¬ 
vations tending to show the difficulty which bees have in 
finding their way. For instance, he put a bee into a bell 
glass 18 inches long with a mouth 6£ inches in diameter, 
turning the closed end to the window. The bee buzzed 
about for an hour, when, as there seemed no chance of 
her getting out, he released her. 

Although, as everyone knows, wasps are easily startled 
and very much on the alert, still they are very courageous. 

On one occasion one of his marked wasps had smeared 
herself with honey and could not fly. When this hap¬ 
pened to a bee it was only necessary to carry her to the 
alighting-board, when she was soon cleaned by her com¬ 
rades. But he did not know where this wasp’s nest was, 
and could not, therefore, pursue a similar course with her. 
At first he was afraid sne was doomed. He thought, 
however, that he could wash her, fully expecting, indeed, 
to terrify her so much that she would not return again. 
He therefore caught her, put her in a bottle half full of 
water, and shook her up and down well till the honey was 
washed off. He then transferred her to a dry bottle and 
put her in the sun. When she was dry he let her out, and 
she at once flew to her nest. To his surprise, in thirteen 
minutes she returned as if nothing had happened and con¬ 
tinued her visits to the honey all the afternoon. The next 
morning she was the first to arrive. 

He also had mode some experiments on the behaviour 
of bees introduced into strange hives, which seemed to 
contradict the ordinary statement that strange bees are 
always recognised and attacked. 

Another point as to which very different opinions have 
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Jjeen established is the use of the antenna?. Some ento* 
motorists have regarded them as olfactory organs, some 
as ears; the weight of authority being perhaps in favour 
of th£ latter opinion. In experimenting on his wasps 
and bees Sir John, to his surprise, could obtain no 
evidence that they heard at all. He tried them with a 
shrill pipe, with a whistle, with the violin ? with all the 
sounds of which his voice was capable, doing so, more¬ 
over, within a few inches of their head, but they con¬ 
tinued to feed without the slightest appearance of con¬ 
sciousness. 

Lastly he recounted some observations to show that bees 
have the power of distinguishing colours. The relations 
of insects to flowers imply that the former can distinguish 
colour, but there had been as yet but few direct observa¬ 
tions on the point. 


THE CAVENDISH LABOR A TORY 

T HIS Laboratory, in which every facility is furnished 
for the prosecution of physical research, is the 
munificent gift of William Cavendish, Duke of Devon¬ 
shire, K.G., Chancellor of the University, who has inti¬ 
mated his intention of presenting it complete to the 
University. 

The building, which is now finished, was erected from 
the designs of W. M. Fawcett, M.A., of Jesus College, at 
an expense of about 10,000/. 

The ground-floor contains a set of rooms for operations 
requiring great steadiness, such as the measurements of 
length, time, and mass, and of heat, electricity, and mag¬ 
netism. A store-room, a workshop, and a battery-room 
are also provided on the ground-floor. 

The first floor contains a spacious lecturc-room with a 
preparation-room, a large apparatus-room, a private room 
for the professor, and a large working laboratory, fitted 
with tables standing on beams of their own, so as to be 
independent of the vibrations of the floor. All the tables 
in the building are supported in the same way, and there 
are in every floor small trap-doors, by means of which 
bodies may be suspended over the tables in the room be¬ 
neath, and through which electric and other communica- 
ions may be made. 

The upper rooms are intended for acoustics, radiant 
heat, optics, electricity, and the graphic reduction of ob¬ 
servations. There is also a dark room for photographic 
preparations. The air in the electric room will be kept 
dry by a contrivance due to Mr, Latimer Clark, and the 
electric machine worked in this room may be made 
to furnish electricity for experiments in the lecture- 
room. 

In the tower will be erected an iron tube, which may be 
filled with mercury so as to measure the greater pressures 
to which gases and vapours arc subjected in the heat- 
room on the ground-floor. There is also an arrangement by 
which the electric potential of the air at the top of the 
tower may be measured either in the lecture-room or in 
the electnc-room. 

The laboratory is open daily from 10 am. till 6 ML 
under the superintendence of the Professor of Experi¬ 
mental Physics, for the use of any member of the Uni¬ 
versity who may desire to acquire a knowledge of experi¬ 
mental methods, or to take part in physical researches. 


NOTES 

A Reuter’s telegram from Aden, of March 23, states that 
the steamer Calcutta ai rived there from Zanzibar on the previous 
day with the body of the late Dr. Livingstone. We fear this 
must be regarded as final, and as shutting out any further hope; 
we can only now do all possible honour to those remains which 
the doctor’s faithful servants have *0 religiously preserved, A 


letter recently received from Zanzibar, by Mr. R. A. Laing, 
states that the body, after leaving been exposed to tjie 
sun for a month to dry, and then packed in a hollowed tree,was 
wrapped round with cloth, and the natives carrying it supposed it 
a bale of cloth, or kaniki. 

H. M. S. Challenger arrived at Melbourne on the 17th inab : all 
welt. On her voyage from the Cape of Good Hope, she reached 
the Antarctic Circle between E. long. 70° and 8o°. 

In connection with our leading article this week we see with 
pleasure that Mr. Mundella gave notice in the House of Com¬ 
mons on Monday, that “ at an early day he would call attention 
to the Report of the Science Commissioners on National Mu¬ 
seums, and move that, in the opinion of the House, steps should 
be taken to render National Museums and Galleries of Art more 
available for instruction for the purposes of Science and Art.” 
We sincerely hope Mr. Mundella’s motion will lead to some 
decided step in advance. 

We are sorry to have to announce the death of Johann 
Heinrich Maedler, the distinguished German astronomer, 
at Hanover, on March 14, at the advanced age o( eighty. 
One of his best known works is a Map of the Moon, of which 
he was the joint author with M. beer, lie was appointed Pro¬ 
fessor of Astronomy and Director of the Observatory at Dorpat 
in Russia about 1840, and was also the writer of various astro¬ 
nomical treatises :— 41 Popular Astronomy,” Berlin, 1849; **The 
Existence of a Central Sun,” Dorpat, 1846 j M Lectures on 
Astronomy,” Mittau, 1845-47, &c. 

We arc informed that the Royal Belgian Academy has re¬ 
solved to place the bust of Quetelet in the hall where its meet¬ 
ings are held. We believe no successor to the Directorship of 
the Brussels Observatory has yet been named. 

At the last meeting of the Royal Irish Academy, the Rev. 
Prof. Jellett resigned the office of president, and Win. Stokes, 
M.D., D.C.L., F.R.S., was elected in his stead. Dr. Sullivan 
also resigned the secretaryship of the Academy on being made 
president of the Queen’s College, in Cork, and Dr. E. Perceval 
Wright, F.L.S., was elected to the post. Dr. R. McDonnell, 
F.R.S., was also elected to the secretaryship of Foreign Cor¬ 
respondence in the place of Sir W. Wilde. 

The Professorship of Astronomy in the University of Dublin, 
the holder of which is also Astronomer Royal of Ireland, is now 
vacant by the resignation of Dr. Francis Briinnow. Since its 
foundation this professorship has been held by Dr. Henry 
Uusher (1783), Dr, John Brinkley (1790), Sir William Hamilton 
(1827), and Dr. Briinnow (1865 k The election will be held on 
April 18. Rumour in Trinity College points to Prof, R. Ball, 

I Lb.I),, F.R.S., as the most likely successor to Briinnow, a dis- 
! tinguUhed graduate of the University of Dublin in both pure 
mathematics and experimental physics. Dr. Ball acquired an 
extensive knowledge of astronomy during the several years that 
he acted as the late Lord Rosse’s assistant at the Observatory 
at Parsonsfown. 

At a numerously attended meeting of the Fellows of the Royal 
College of Surgeons, Ireland, held in the College Hall, Dublin, on 
the 13th imt, it was resolved, by a large majority, that it Is not 
expedient for this college to take part in the proposed conjoint 
scheme for the examination of medical graduates in Ireland. 
The conjoint scheme had already been approved of jby the 
Council of the College, by the Medical Professors and;BmurAqf 
Trinity College, Dublin, by the King and Queen's Cottage Of 
Physicians, Ireland, and by the Governors of the Apothecaries 
Hall, ; , , . V 

'The- circular of the Board of Tt*de, respectmg Storin / 
Warnings, which'appeared in Okr last, appearsTO iftquire £l{\ 
few additional remarks by way Of n^khatloA. circnhur . $■" 
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' of an explanatory pamphlet which is now before us, and 

we see from it that the intention of the present system of signals 
fa to giro an indication of the direction of the wind to be appre¬ 
hended in every case. The drum is never to be used without 
the cotte. Its signification in Admiral FitzRoy's time was 
u dangerous winds from nearly opposite quarters successively 
and it accordingly gave no indication of direction by itself. 
Experience has shown that there is a much greater degree of cer¬ 
tainty in foreseeing the directim than the force of a coming strong 
wind. Furthermore an attempt fa made to give a degree of 
numerical definitiveness to the warnings, which at once admits 
that they are not infallible. The Committee say :—“ Hitherto it 
has been found that at least three out of five signals of ap¬ 
proaching storms (force upwards of 8 Beaufort scale, a 
4 fresh gale,') and four out of five signals of approaching strong 
winds (lorce upwards of 6 Beaufort scale, a * strong ^breeze 1 ) 
have been fully justified.” We may fairly consider this as a 
step in the direction of treating weather indications by the laws 
of exact science. 

Wk are glad to learn that Prof. Aliu&rd, of Clermont-Fervaud, 
has at last succeeded in surmounting the various obstacles which 
ho met with in the establishment of his proposed observatory on 
the Puy de Dome, at an elevation of about l,66o metres above 
the surrounding country (Nature, vol. vli. p. 481). The chief 
difficulty arose from the opposition of the peasant proprietors to 
the invasion of their rights by the construction of a road and 
erection of the building. M. Alluard announces that the observa¬ 
tory will be ready to be inaugurated in September next, and has 
Invited his meteorological friends to visit, Auvergne on that 
occasion. 

A jLARfiK deposit of Moa bones has lately been discovered in 
a swamp at Hamilton, in Otago. Beside* Dinornis, the swamp 
contains bones of Aptornis, Harpagornh , &c. The whole have 
been secured by the curator of the Otago Museum. 

The Sedgwick Geological Prize (Cambridge) has been ad¬ 
judged to J. J. Harris Teale, B, A., St. John’s College. The 
subject for the next prize will be— 11 The po« tertiary deposits of 
Cambridgeshire and their relation to deposits of the same period 
in the rest of Fast Anglia.” 

The French Society of Geography has decided upon holding 
an International Geographical Congress at Paris in 1878. Rules 
ami programmes will be issued shortly. 

There has recently been concluded in connection with the 
Liverpool Free Public Library 1 and Museum, a carefully 
arranged and excellent course of Free Lectures. This is the 
ninth winter course in connection with the same institution, from 
which we are glad to infer that these free lectures have been a 
success. We should like to see similar courses inaugurated in all 
our large towns ; we believe the results would be in the highest 
degree beneficial. The following is a summary of tlie Liverpool 
ccwtwe:—Eight Lectures on Art, by Mr. W. J. Bishop; 
Three Lectures on Natural History, by Mr, T. J. Moore; 
Six Lectures on 'the Chemistry of Salt, and of the Manu¬ 
facture depending on it, illustrated with Specimens, Expe¬ 
riments, Diagrams, &c., by Mr. Kdward Davies, F.C. 3 ., &c.; 
Three Lectures on Geology, by Mr. G. 11 . Morton, F.G.S., 
F.R.G.S.L; Two Lectures on Mineralogy and Mining, by Mr, 
F. P, Marrat, M.UG.S. ; Six Lectures on Navigation and As¬ 
tronomy, by Mr. j. T. Towson, F.R.G.S.; Two Lcctures on 
Alt and Antiquities, and ope on Town Window Gardens, by Mr. 
Obarlea T. Gatty ; Three Lectures on the Constitutional History 
England, illustrated with Historical Maps, by Mr, James 
Birohalt; Four Readings, by Mrs. H. J. Gorst. 

: :S Austrian amateur navigator, Count Wilczek, writing in 

fr*s** t Wfr that there fa no ground for appreben- 
ak» *» to the fate of the Austrian Polar Expedition which soiled 


in the Tegetthoft, in the year 1872, and! that news will probably 
be received from the expedition in October or November next 
Letters for members of the expedition will be despatched by the 
Austro-Hungarian Government by means of whaling and other 
vessels bound for the Arctic seas. 

Messrs, Trubner and Co. have in the press and will shortly 
publish a treatise on *' Valleys, and their Relation to Fissures, 
Fractures, and Faults,” by G. H. Kinahan, 

F.R.G.S.I. This work will be dedicated by permission to His 
Grace the Duke of Argyll. 

Mr, F. C. S. Roper, F.L.S,, has published a “ Supplement 
to the Fauna and Flora of Eastbourne, together with a list of 
Eastbourne Cretaceous Fossils.” 

Messrs. S» W, Silver & Co. have just published a ** Hand¬ 
book for Australia and New Zealand,” containing a large 
amount of varied and useful information about the various colo¬ 
nies in that quarter of the world. It fa accompanied by a 
“ Seasons’-Chart of the World.” 

The additions to the Zoological Society’s Gardens during the 
last week include two Palm Squirrels [Sciurus palmarum) from 
Ceylon, presented by Capt, Forster ; a Sonnerat’s Jungle Fowl 
{Callus sonnerati) from South India, presented by Mrs. White ; 
two Tench { Tinea vulgaris) British, presented by Mr. W. 
Arnold; a Black-cared Marmoset ( Hapale pet t fallal a) from 
Brazil, presented by Mr. F. Graham ; a Leadbeater’s Cockatoo 
(Cacatua leadWateri) from Australia, presented by Colonel 
Carington ; two Boat-bills {Cancroma cochlearia) from South 
America, deposited. 


CELESTIAL CHEMISTRY* 

T T now and then happens in the history of the human race 
A upon this planet, tnat one particular generation witnesses 
the most stupendous advancement of knowledge, this advance¬ 
ment generally coming from what one might consider an ex¬ 
ceeding small germ of thought. You wall at once call to mind 
several such instances. You will recollect how once a Dutchman 
experimenting with two spectacle-glasses produced the Telescope; 
and how the field of the known and the knowable has been 
enlarged by the invention of that wonderful instrument. Again, 
you recollect how once Sir Isaac Newton was in a garden and 
saw an apple fall, and how the germ of thought which was 
started in his mind by that simple incident fructified into the 
theory of universal gravitation. You will also acknowledge that 
each step of this kind has more firmly knit the universe to¬ 
gether, has welded it into a more and more perfect whole, and 
has enhanced the marvellous beauty of its structure. 

I think that future times will say that either this generation, 
or perhaps the next, fa as favoured a one as that which saw the 
invention of the telescope or the immortal discovery of 
Newton : for as by the invention of the telescope the universe 
was almost infinitely extended ; as from Newton’s discovery we 
learned that like forces were acting in like manner everywhere; so 
in our liifie does the wonderful instrument called the Spectroscope 
show us that like matter fa acting in like manner everywhere ; 
so that if matter and force be not identical, then these two, 
namely, matter and force, may be termed the foundation stones 
of the universe in which we dwell. 

My present object fa to bring before you as well as J can some 
first notions which are to begot out of this general examination of 
all matter beyond our own planet, in its chemical relation*; this 
examination having been rendered possible by the spectroscope. 

In the first instance, before 1 attempt to deal with chemical ideas 
in relation to the heavenly bodies, I have two things to da I must 
first refer to our earthly notions of chemistry, not of course m 
their generality, for that would be impossible in the time at my 
disposal, but to that side of them which touches most intimately 
what X shall have to say by and by; and I must also refer to the 
results which we have already obtained with regard to the con¬ 
stitution, *0 to speak, of terrestrial matter, os it is brought 
before us by the spectroscope. 

* Revised from short- hand notes of a Lecture delivered at theQutboc 
Institute, on Tuesday, December *6, *8;* 







First, then, with regard to chemistry. What is chemistry? 
It is a science which deals with the matter which surrounds us, 
and of which the whole planet and we ourselves are built up. 
\Ve see everywhere around us an enormous number of apparently 
perfectly distinct thing* some of them having vital properties, some 
of them lifeless, motionless ; but out of this apparently infinite 
diversity chemistry presents us with an almost perfect simplicity. 
It tells us that everything which exists here is really made up of 
only sixty-threc different things; that the whole of the animal 
kingdom, the vegetable kingdom, the mineral kingdom-every- 
thing—is made up of only sixty-three different substances. That 
is a wonderful simplification, and science always simplifies 

Now we may look upon those sixty-three elements in two 
distinct points of view. We may consider them in their physical I 
relations, or we may regard them in a more purely chemical 
aspect. If we look upon them in relation to their physical 
conditions, we find that amongst them are fifty-six solids, two 
liquids, and five gases. If we look upon them chemically, 
dropping nil distinctions between solids, liquids, and gases, we 
say that some of them are metals, some metalloids; and of some, 
it may be truly said that it is very difficult to place them exactly 
—to determine whether they are on the side of the metals or on 
the side of the metalloids—in the same way as the biolo¬ 
gist finds it absolutely impossible to put his finger upon any | 
particular part of the organic world and say, Here the vege¬ 
table, or here the animal, kingdom begins. All these chemical 
distinctions, then, are quite independent of physical conditions. 
For instance, I shall have to show you that amongst the most 
metallic of the metals is a gas. Again, among the metals we 
have a liquid—mercury; so that we have a complete chain of 
gas, liquid and solid among the metals, although popularly the 
term metal is often imagined to apply only to such solids as 
gold, silver, and iron. On the metalloid side, again, we have 
gases among them the familiar oxygen and nitrogen; we have the 
liquid bromine, and so on, added to other unmistakable metal¬ 
loids, such as phosphorus, sulphur, carbon, and iodine, generally 
thought of in their solid form. 

Now what are the chemist’s tools by which he has brought 
about this marvellous simplicity, what the processes by which he 
carries on his operations ? 1 answer, in the main vibrations. 
He finds the world composed of molecules in millionfold com¬ 
plexities, combinations, and sizes, and he acts upon these mole¬ 
cules by vibrations. For gross molecules he finds in heat most 
that he wants, but when the molecules are more delicate, then 
electricity is called in, and electricity does for these what heat 
did for the others. 

Let me here endeavour to make my meaning clear. I 
want you to assume a long series of vibrations, Tong at one 
end of the series and short at the other. We know that 
heat consists of vibrations, we know that light consists of 
vibrations. I will also ask you to think of electricity as 
connected with vibrations, and I ask you further to assume 
these vibrations to be short. We get heat from the sun, 
and among these vibrations are some to which our eye 
is tuned. Wc gel an immense vibration of heat from the oxy- 
hydrogen flame, a flame the heat of which is due to the forma¬ 
tion of the gaseous molecules of water, but we get, practically 
speaking, no light. Many of the electricil phenomena with 
which we are acquainted take place unseen, and without heat, 
Showing they are not long-wave phenomena; others are exquisitely 
visible to us, because the vibrations are within our ken ; but, to 
get associated heat, we want pressure, and with pressure we can 
render the oxyhydrogen flame luminous. In fact—and here let 
me be perfectly frank with you—I call your attention to the 
“as it is as if we have long heat-waves at one end of a 
long scale, and short electricity-waves at the other, each with 
different functions, heat giving us with solids and liquids visible 
phemonena, because of added shorter waves, electricity giving us 
visible phenomena with gases and vapours, because of added longer 
waves; heat pacing invisibly through gases, electricity passing 
invisibly through solids; heat bringing about chemical changes 
in solidi and liquids, electricity bringing about similar changes 
In the case of gases. * 

Now, this being so, let us assume, for the purposes of the 
present statement, that the mode of motion heat, with its long 
wave* chiefly affects the huger molecule* that is, compound 
bodies, and the mode of motion electricity, whatever electricity 
may be, chiefly affects the smaller molecules, that is, the atoms of 
simple substances. We shall find, in accordance with, this 
assumption, that if a chemist wishes to reduce the millions of 


compound molecules in that very compound molecule a piece of 
ice, he applies heat, and he gets a physical simplification, but 
not a chemical one, when water is produced; a still further, and 
exactly similar, stage is reached When this water takes the form' 
of steam, but it is not till an enormous temperature, with iti 
added short vibrations, or electricity, is employed, that the com¬ 
pound molecule breaks up into the simple things oxygen and 
hydrogen, unless another vibration is superadded of a molecule 
of another simple thing (or element) which shall aid in shaking 
them apart. 

As instances of the action of heat, l will show you one or 
two experiments to indicate that in a great deal of chemical 
action the heat vibration requisite to bring about that 
simplification by means of which the simple bodies have 
been determined to exist as such is supplied by the chemical 
action itself; it is the heat of arrested motion. In other cases 
we have to supply the heat artificially ; but also bear this in 
mind, that whenever we apply artificial heat the heat is none ot 
our making. It also is the result of a chemical combination. 
For instance, if I take some potassium and throw it into water, 
that potassium will instantly burst into flame. You will see that 
we have a perfectly cool metal put into perfectly cool water, and, 
as you see, it at once takes fire in consequence of the heat of 
combination which has been brought about by the attraction 
between the potassium and the water. And if T had time I could 
show you that as the result of that heat-vibration thus introduced 
the water has been simplified, one of its constituent simple things, 
hydrogen, has been liberated, and 1 might have collected it in a 
beH jar. 

Another illustration is to be got from a mixture of water and 
sulphuric acid. I have, in a test tube, some ether, and I have 
the water. When I pour the water into a glass you will see 
that the ether in the test-tube placed in the glass will remain as 
if nothing had happened. But now I will pour some sulphuric 
acid into the water, and what happens ? We get an attraction 
between these two things : we get a heat vibration as the result 
of chemical combination ; and, as the result of the heat vibration 
produced in that manner, the water gets hot and the ether boils, 
the boiling point of ether being below that of water. 

Here is another experiment, and I have chosen these out of 
many others which might have been brought before you, 
to show the changes brought about by, heat vibrations. Here 
we have some bichromate of potassium, and on the application 
of heat it will be instantly reduced. When I say instantly re¬ 
duced, probably a few seconds will be required in order to allow 
the heat vibration to act, and you will then have a change of 
colour in the solution brought about by the application of heat, 
artificial, so to speak, in this case, although, as I have already 
cautioned you, the heat of the Bunsen burner which we employ 
is really an effect of chemical combination. 

But not only have we heat with its long waves to bring about 
chemical action and its result, simplification, but, as I have said, 
we have another agent, electricity. I have here two tubes 
filled with water, and a battery, ana in each tube connected with 
this battery is a strip of platinum. The instant that the 
circuit is made complete you see that the water is decomposed, 
bubbles rise from the platinum foil, which bubbles in the one 
case are bubbles of hydrogen, and in the other case bubbles of rite 
other constituent or the water-—oxygen. Here you see, by 
means not of the long waves of heat, but by means of elec¬ 
tricity, we bring about a complete dissociation or a complete 
separation of the elements of the water which originally was 
in these two tubes. And if we were to allow the experiment to 
go on a little longer, you would see that not only is there the 
evolution of gas in each of the tubes, but that the evolution will 
be greater in one tube than in the other, for this reason, that 
in the water there arc Wo equivalents of hydrbgen to one of 
oxygen. 


*u5«s »rc in?unc*» or simpuncauon orougnr aoOUt of. 
heat and electricity. I quif this part of the subject by the remark 
that the ultimate particles of an element are called atoms i th*$ 
agglomerations of atoms are termed molecules ; elementaryraoie* 
cules when the atoms are alike j compound molecules when titb 
atoms are dissimilar. The heat-waves generally help vis io 
get at the molecule, and electricity heljS us to get St the 
atom; and mark, I only say piuiwtly. It might be tmivur* 
Ully true if all elementsry atoms were alike ; but on that point 
we must be content to say that we do not know* But l might 1 
place much evidence before you Which indicates that they are ! 
vastly different We min onlystody 'fjtate bpbeir vibrittaat^ 
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\ for, at Sir Wm. Thomson has calculated, the atoms in a drop of where it exists, comes out better, as we pass from a low to a high 

water are so small that if the drop of water were magnified to pressure. This is quantitative spectrum analysis, the change 

the rise of the earth, the atoms would then be seen not larger depends upon the quantity of the atoms or molecules present 
than cricket-balls or not smaller than shot Again, the spectroscope at once enables us in the main (and I 

It must be clearly understood that I here refer to the true say in the main, because I have already referred to the border* 

atom and not to the atom of the chemists, the weight of which land between the metals and the metalloids) to differentiate quite 

they give as the w atomic weight.' 1 It may probably turn as sharply between metals and metalloids as it does between 
out that this is often a molecule, sometimes a complicated one, solids and gases. 

which great heat or electricity can divide, the latter somd- A metallic spectrum is always a line spectrum when we 

times more than once. It is clear that if this be so, then the employ electricity to produce the vapour. Only certain metals 

vapour densities as referred to the atomic weight will be “ ano* give us line spectra at low temperatures : these are mostly 

malous,” because the true atom and not the chemist's atom is monad metals which vaporise easily. 

in question at these high temperatures, A metalloidal spectrum is only a line-spectrum when we 

employ electricity. Long heat-waves in their action upon the 
It is now time for us to pass to the action of the spectroscope, molecules only produce bands and channelled spaces. Thus the 

The spectroscope, as you know, is the instrument which enables vapour of sulphur has three spectra, two to be obtained by heat, 

us to deal with either the refraction or the diffraction of light ; the line spectrum only being obtained by electricity., 
that is to say, by means of refraction or diffraction we sort out Nor is this all. As we can distinguish the spectrum of a 
the rays of any beam which wc may choose to use into a spec- metal from the spectrum of a metalloid by the appearance of the 

trum, and we then study by means of that spectrum the nature spectrum* so also does the spectroscope enable us to see a 

and conditions of the substance which gave us the light, difference between the spectrum of a compound molecule and an 

And there is more than this. Not only can we deal with the elemental molecule. Let me explain what I mean :—If we are 

giving out of light as light is being given out by this lamp, dealing with a metallic element, we get a spectrum of a 

or that flame, or that gas before me, but we can equally use the particular kind so sharply defined that when any one has 

absorption of light by various substances, thus studying the na- once seen it, he always knows that an atom of a metal is 

tureand conditions of these substances. You know very well being dealt with. In the same way when we are dealing with 

that if this lamp, instead of having a shade of ground glass had metalloids, the spectrum is generally so entirely distinct from 
a redone, the light that would reach your eye would be red. That the spectrum of a metal, that when you have once seen the 

simply results from the fact that the red glass stops in the main spectrum of a metalloid produced by the long heat-waves, you 

all light but the red, and allows the red to reach your eye. That will always be able to tell it again, there la no possibility of mis- 

thenls a case of absorption, as the giving out of light by the wick taking it for the spectium of a metal. So far wc have been dealing 

of the lamp is a case of radiation. with the elemental molecules, or perchance atoms of metals and 

What, then, does the spectroscope tell us with regard to the metalloids, but wc can take a compound molecule. Let us take the 

physical differences in matter? It tells us that if we have combination between metalloids and metals, such as some of the 

matter in a solid state, that is matter the molecules of which salts of strontium—the chloride of strontium, iodide of strontium, 

are large and are near together, agitated by the waves of and so on : here we have compound molecules, that is, molecules 

heat, or by electricity, we get a spectrum from it of a par- no longer built up of one substance, but of two; and the long 

ticular kind, called a “continuous spectrum,” because the heat-waves, although they can set them vibrating and therefore 
spectrum is absolutely continuous, the red, yellow, orange, green, make them radiate light, do not shake them asunder as high ten* 
blue, violet, are all there, as you see them in the rainbow; sion electricity does. 

whereas, if we deal with a gas or vapour not too dense, that is We find that the spectroscope is perfectly competent to 
with a substance the atoms or molecules of which are smaller and separate Buch spectra from all others, so that when we have 
further apart than in the former case, similarly agitated by once] seen the spectrum] of, say, iodide of strontium, wc shall 

electricity or, in some cases, by heat, you find that instead of for ever afterwards know that such spectra are given by such 

having what is called a continuous spectrum, you have a spec- a compound molecule as iodide of strontium. The same remark 

trum in which the light is not continuous, but broken. The applies to the compound molecules in which oxygen enters as 
result of this broken condition is that we have light as it were one of the substances. Such spectra closely resemble the 
only here and there in the spectrum. We have in fact bright spectra of the metalloids, but the bands are farther apart and lie 

lines representing a few images of the slit, instead of a rainbow nearer the violet as a rule, so that it is not difficult to distin* 

band, complete from the red to the violet, representing continuous guish them. 

Images of the slit. This you see at once enables the spectroscope Now when we have to do with a compound molecule, that is 
to tell us the difference between the rare and the dense states to say, with an association of two molecules or atoms of two 

of matter quite independently of what that matter may be, and different chemical substances, we shall at once see that this 

whether we use radiation or absorption as the test; since a sub- question of vibrations instantly comes into play; for if the 
Stance with a certain molecular arrangement absorbs precisely function of vibration, whether we deal with large molecule* 
the same undulations as it gives out with the same molecular and long heat-waves, or small molecules and electricity, is to 
arrangement. No matter what it is, the spectroscope at once render more simple what in the first instance was compound, 
taps us whether this matter is in a gaseous or vaporous state, then we ought to get spectroscopic differences, 
in Which case we have lines or bands ; or in a state in which the Let us again take the iodide of strontium ; the spectroscope is 
molecules are nearer together, when we get a more or less com- perfectly capable of letting us see the exact effects, not of every 
plete continuous spectrum. This at once partly explains why the degree of temperature which we employ, but of any great 
Almost invisible long waves of the oxyhydrogen flame soon fill a differences of temperature. We can follow each increase of tern- 
mass of the most refractory metal with waves of all lengths, until perature by observing the lines or bands which disappear, or which 
It shines out almost like the sun. It would appear that mole- begin to be visible, as the case may be, as the temperature is 
.odfei or atoms, when once set vibrating by either long or short increased, And similarly, if we have a mixture at a temperature 
watea, perform all the vibrations proper to them under the con- ot dissociation, and giadually bring the temperature down until 
present. association takes place, then also the spectroscope is just as 

How then about the chemical differences ? Here the infor- competent to help us as it was before when wc were dealing 
nation afforded by the spectroscope is of a much closer with an increasing temperature. We find that as the tempera- 
character. In the first place it tells Us that if you take ture decreases in the latter case, the peculiar compound spectrum 
any substance whatever in a state of gas or vapour, not to which I have already referred gets more and more visible at the 
ehfy do you get bright lines, which tell you that you are same time as the elemental spectrum gets lew and less visible: the 
dealing With a gas, but you get different bright lmes for order being one of strict law absolutely capable of prediction 
cvery substancc, so that you not only know that you are the moment you know what are the elemental lines, and the 
V mm with a ; gas cr vapour, but you know at tpe same lines of any particular compound which longest resists the action 
particular gas or what particular vapour. This is of pressure. . . , , 

snuditative spectrum analysis* as the effects depend upon the Now this is extremely important m its bearing upon the 
SuaiHyof the atoms or moiecul** present. Further, we see a celestial side, so to speak, of this inquiry, and therefore if you 
iWHagkM»'& itit sphetrtim from simplicity to complexity, by which will allow me I will still further enlarge what I have said about 
< ISSh that the lines increase in number and broaden, and that this distinction between the metals and the metalloids. 

^ ^ bapdl become more complete and their channeled structure, If 1 take sodium vapour at a very low temperature and at the 





highest temperature that I can get an the earth either by the long 
heat-waves or by means of electricity, I find that there is abso¬ 
lutely no difference whatever in the molecular arrangement of 
that sodium vapour at the extreme points. Spectroscopically it 
is absolutely the same. 

Then if I take, not sodium but another element, such as iron, 
I find it excessively difficult, by means of the heat-waves, to 
shake asunder the molecules of iron and the diatomic or poly¬ 
atomic molecules of iron vapour at all. But we know that by 
electricity non-atomic iron vapour can be got; and then we may 
say, at all events so far as the lines in the spectrum are concerned 
(I do not mean their position, but their general nature), that we 
get a spectrum from the vapour of iron, similar in character to 
that of the vapour of sodium ; but the spectrum has become more 
complicated as we pass from the monad metal to one with a 
higher atomicity. 

Suppose that, instead of taking a monad metal like a sodium, 
with its few-lined spectrum, or a metal like iron, with its high 
atomicity and its many-lined spectrum, we take a metalloid ; then 
we find that those conditions no longer hold good. It is not too 
much to say that in the case of the metalloids every change of 
even low temperature brings about a change in the spectrum. 
It is perfectly true, as I have said before, that by means of 
electricity wc can get a line-spectrum from most of the metal¬ 
loids. But from the ordinary temperature to the electric 
spark in the case of a metalloid, instead of getting the perfect 
similarity that we did In the case of sodium vapour, we get an 
equally perfect and equally beautiful dissimilarity; so that whilst 
we say that in the case of sodium wc only know of but one 
spectrum, in the case, of sulphur, to take one case, we certainly 
know of four. 

You must let me again remind you that when we em¬ 
ploy electricity the spectra of the metalloids present exactly the 
same appearance as the spectra of the metallic elements, such as 
iron and sodium, and that it is only when we employ heat-waves 
that those other changes to which I have referred take place. 

One word more, too, on the fundamental difference between 
the spectrum of a metalloid anti the spectrum of a metal on the 
orte hand, and the spectrum of a compound on the other. The 
metalloid has a spectrum of channelled spaces or bands, some¬ 
times to be found in the central part, that is to say, in the green 
part, or thereabouts, of the spectrum, whereas in the case of the 
vapour of metals such as iron, and so on, we get bright lines 
only, not bands; and these lines increase in number generally 
toward the violet, while in the case of the compound molecules, 
such as iodide of strontium, to which I referred, we get a some¬ 
thing which is half channelled spaces and bands, and half lines, 
but in all the cases I have examined, excluding oxides, they are 
limited to the red end of the spectrum. 

Let me attempt briefly to summarise what I have stated. With 
electricity in the case of all elements we obtain line spectra ; as 
we are here dealing with the most complete simplification of 
matter that we can attain, let us call this the atomic spectrum . 

With heat we can obtain a continuous spectrum, from solids, 
liquids, and some vapours ; with electricity wc can even obtain 
a similar spectrum from dense gases. Let us call this the mole¬ 
cular spectrum . 

In the case of many of the metalloids we get, between these 
extremes, a channelled space spectrum. Let us term this the 
sub-atomic spectrum . 

In the case of some compound molecules, we get by heat in 
some cases, and by electricity mothers, a spectrum which is dis¬ 
similar from all these. Let us call this the compound atomic 
spectrum . J. Norman Lockyer 

(To be continued .) 

SOCIETIES AND ACADEMIES 

London 

Royal Society, March 19.—Preliminary Notice of Experi* 
ments concerning the Chemical Constitution of Saline Solutions, 
hy Walter Noel Hartley, F.C.S., demonstrator of Chemistry, 
King's College, London. 

, * ut h°* h** been engaged in investigating the above sub¬ 
ject during the last eighteen months, and hts experiments being 
still m progress, he thinks it desirable to place the following off 
aervations on record:— 

In the examination of theabaorption-spectra, at seen in wedge¬ 


shaped cells, of the principal salts of cerium, cobalt, coppery 
chromium, didymium, nickel, palladium, and uranium, to thd 
number of sixty different solutions, it was noticed that the tinctorial 
properties of the substances could be ascertained by noticing the 
absorption-curves and bands, so that, provided water be Without 
chemical action, it could be foreseen what change would occur 
on dilution of a saturated solution. 

The Effect of Heat on Absorption-spectra 

When saturated solutions of coloured salts are heated to ioo° 
C. there are (r) few cases in which no change Is noticed; (2) 
generally the amount of light transmitted is diminished to a 
small extent by some of the more refrangible {the less refrangible), 
or both kinds of rays being obstructed ; {3) there is frequently a 
complete difference in the nature of the transmitted light An¬ 
hydrous salts not decomposed, hydrated compounds not dehy¬ 
drated at 100* C., and salts Which do not change colour on 
dehydration, give little or no alteration in their spectra when 
heated. 

Solutions of hydrated salts, and most notably those of haloid 
compounds, do change ; and the alteration is, if not identical, 
similar to that produced by dehydration and the action of dehy¬ 
drating liquids, such as alcohol, acids, and glycerine, on the salts 
in crystals or solution. 

A particular instance of the action of heat on an aqueous solu¬ 
tion is that of cobalt chloride, which gives a different series of 
dark bands in the red part of the spectrum at different tempera¬ 
tures, ranging between 23 0 C. and 73" C. Band after band of 
shadow intercepts the red rays as the temperature rises, till 
finally nothing but the blue are transmitted. Drawings of six 
different spectra of this remarkable nature have been made. 
The changes are most marked between 33 0 and 53*, when the 
temperature may be told almost to a degree by noting the ap¬ 
pearance of the spectrum. Though to the unaided eye cobalt 
bromide appears to undergo the same change, yet, as seen with 
the spectroscope, it is not of so curious a character, the bands 
being not so numerous. 

With cobalt iodide a band of red light is transmitted at low 
temperatures; this moves towards the opposite end of the spec¬ 
trum with rise of temperature until it is transferred to such a 
position that it consists of green ray* only. In this instance the 
change to the eye is more striking when seen without the spec¬ 
troscope, because the mixtuies of red, yellow, and green ray*, 
which are formed during the transition, jjive rise to very beauti¬ 
ful shades of brown and olive green. Thus a saturated solu¬ 
tion at i6 # C. was of a brown colour, at - 10* C. it became of a 
fiery red and crystal* separated, at + 10* reddish brown, at ao* 
the same, at 35 0 Vandyke brown, 4s* a cold brown tint with a 
tinge of yellowish greeny at 55* a decidedly yellowish green itt 
thin layers and yellow brown in thick, 65° greenish brown, thin 
layers green, 75° olive-green. An examination e! nU cobalt 
salt has shown that there are two distinct crystalline hydrate* ; 
the one formed at high temperatures has the formula 
CoCl s .2H 9 0, and is of a dark green colour ; the other, which 
contains a much larger proportion of crystalline water, is pro¬ 
duced at a low temperature, and its colour Is generally brown, 
in cold weather inclining to red. 

The action of heat on solutions of didymium is characterised 
by a broadening of the black lines seen in the spectron^ moth 
especially of the important band in the yellow ; and in the case 
of potassio-didymium nitrate, this is accompanied by the forma¬ 
tion of a new line. In the case of didymium acetate, which 
decomposes with separation of a basic salt, the lines thickened 
on heating, 

Thermo-chtmicai experiments 

Regnault (Institut, 1864; “ Jahresbericht,” 18^4, j>. 99) has 
shown that on diluting a saturated solution of a salt, u a rule 
there is an absorption of heat, but in one or two eases he noticed 
that heat was evolved. The change in colour that trices place 
on the dilution of saturated solutions of cobalt iodide, cupric 
chloride, bromide and acetate is very remarkable. There** 
every likelihood that this phenomenon is due in each ¥f*W' 
the formation of a liquid hydrate, It is impossible of beBef 
that accompanying such a circumstance there shoeld be 
no measurable development of heat; and the ritiiirs experi- 
ments have proved that in, the above cases, at any rate, the 
heat d&engsged is very considerable, amounting, frr instatm^ 
cm the part of cupric chloride, at least to twits when * 

gmra molecule, of the crjrwtmlMiiri ^ Mill; h* 1 -iSafainia^^,’. 

of water at t**& and brought into cwttaet with -mgSm If 
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mokethe Addition of 40 Aq.” These numbers only roughly 

» rox«n*fce the truth. On duating a solution of cobalt iodide 
the Ted colour appears, the thermal effect must be much 
greater, as not only does it register several degrees on an ordi¬ 
nary thermometer, but it may be perceived by the hand. 

The Conclusions indicated by these results are obvious, but it 
k beyond the scope of this paper to refer to them. The writer 
hopes before long to complete his experiments with the view of 
having them communicated to the Royal Society. 

Spectroscopic Observations of the Sun, by J. Norman 
Loekyer, F.R.S., and G. M. Seabroke. F.R.A.S. 

Note on the Intracellular Development of Blood-corpuscles 
in Mammalia, by Edward Albert Schafer. 

Linnean Society, March 19.—Dr. G. J. Allmann, 
F.R.S., in the chair.—The following papers were read: 
—Observations on Bees and Wasps, by Sir John Lubbock, 
Bart, F.R.S. (for an abstract of which see another column), 
followed by an interesting discussion in which the president, Mr. 
Robert Warren, Major-General strachey, Mr. A. W. Bennett, 
Prof Newton, Prof. Thiselton Dyer, Mr. D. Hanbury, Mr. 
Elliot of New York, and others, took part.—On Oniscigaster 
uakefieldt, a singular insect from New Zealand, belonging to the 
family Ephemeridsc, with notes on its aquatic conditions, by 
R. M 'Lachlan. 


Zoological Society, March 12.-Prof. Newton, F.R.S., in 
the chair.—The Secretary called the attention of the meeting to 
an important addition that had been made to the Society’s col¬ 
lection on the 7th inst., by the acquisition of a young male Javan 
rhinoceros ( Rhinoceros sondaieus) from Batavia, believed to be the 
first exampleof this rhinoceros that had ever been brought alive to 
Europe.—A letter was read from the Rev. S. J. Whitmee, resident 
at Samoa, stating that he had forwarded, through Dr. G. Bennett, 
of Sydney, a Didunc ulus and two curlews for the Society’s 
collection, and giving interesting particulars concerning the habits 
of this bird, and another peculiar Samoan species, Parcudiasies 
pacificus. —An extract was read from a letter addressed to the 
Secretary by Dr. George Bennett respecting a Diduuculus, and 
otfyer birds, he had received from the Rev. Mr. Whitmee, of 
Samoa, intended for the Society's collection.—Dr. Gunther, 
F.R.S., gave some details concerning the recent introduction 
info this country, by Lord Arthur Russell, of the Ide ( Lcuciscns 
mdanoius i var. orfus)^- Prof. Huxley read a memoir upon the 
structure of the skull and of the heart of Mcnobranchus lateralis, 
describing the structure of the bony skull in the ostco-cranium, 
and giving a full account of the primordial skull or chondro- 
cranium, which has not hitherto been noticed. The chondro- 
oranium was compared with that of Proteus , and that of larval 
frogs and tritons, and its essentially embryonic character was 
indicated. The chondrocranium was further shown to be formed 
by the coalescence of three distinct classes of elements which 
were termed parachordal^ pleural , and paraneural . The heart 
WM described, and the septum of the auricles was shown to l>e 
an open network allowing of free communication between the 
light and left: auricular chambers, The structure of the Truncus 
arteriosus was compared with that observed in other amphibians. 
—Mr. R. B. Sharpe communicated the descriptions of two new 
species of birds recently procured by Mr. H. T. An sell, of Ga¬ 
boon ; these were proposed to be called Cenlropus anselli, and 
Dryoscopus corcmtus. 


Chemical Society, March 19.— Prof. Odling, F.R.S., presi¬ 
dent, in the chair.—On Dissociation, by Prof. Dewar. The 
lecturer premised that as he had but little that was new to tell, 
he must content himself with condensing and epitomising the 
results of others. After briefly referring to the theories of 
Priestly and Hutton, he described the famous experiments of Sir 
tomes Midi, who obtained a substance identical with marble by 
Spring carbonate of lime under pressure. He next noticed 
Grove’S discovery that water was decomposed at a temperature 
lower than that produced by the union of oxygen and hydrogen, 
end then explained the masterly researches of Deville on the 
effect of heat in causing the dissociation of carbonic anhydride, 
carbonic oxide, water, £c. After this the lecturer showed that in 
dlwcULtion the tension of the vapour evolved is constant for a 
gfren temperature and Independent of the mass, illustrating it by 
Bibthy*s experiments on the decomposition of carbonate of lime 
S n regulated heat, and the evolution of water from certain 
hydinlM salts. The lecture, which was illustrated with diagrams 
various corves of tension, concluded with some remarks on the 
ck the compound 'of hydrogen and polfcidfam, and 


with a description of an. apparatus devised by the speaker for 
ascertaining the temperature produced by the explosion of a 
mixture of oxygen ana hydrogen under various pressures. 

Meteorological Society, March 18.—Dr. R. J. Mann, pre¬ 
sident, in the chair.—Mr. R. H. Scott, F.R.S., read a paper On 
an attempt to establish a Relation between the Velocity of the 
Wind and its Force (Beaufort scale), with some remarks on ane* 
mometrical observations in general. The author stated that he 
considered that the existing scales of wind force were unsatisfac¬ 
tory. The highest pressure corresponding to force 6 of the land 
scale was 36 lbs. per square foot, whereas pressures of above 40 lbs. 
had frequently been registered. He mrther brought forward 
proofs of the irregularity in the distribution of such high pres¬ 
sures. He then spoke of the Beaufort scale, and pointed out 
some of its defects, but stated that speaking generally it might 
be considered to be a rough classification of the wind force, exact 
enough for practical purposes, and proceeding by nearly equal 
degrees. He had recently made experiments at Holyhead and 
at Yarmouth to test the velocity recorded by the anemometer at 
each station at the hours when the several figures of the Beaufort 
scale were reported. The result was a scale which agreed very 
closely with that given by Schott, as a deduction from theory in 
his discussion of the observations made by Sir F. Leopold 
M ‘Clintock in the Fox, and published by the Smithsonian In¬ 
stitution. Inasmuch as the accordance of practice with theory 
was very great, he proposed this scale for general adoption— 
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The paper then went on to point out from experience gained at 
Holyhead, Yarmouth, and Falmouth, ithe very serious discre¬ 
pancies which had been proved to exist in the records of velocity 
for the various points of the compass, especially at Yarmouth, 
and which showed that the influence of local situation, not only 
as to the contour of the country, but even the very shape and 
height of the observatory and the adjacent buildings, exercised a 
most serious influence on the correctness of the data afforded by 
the instruments. It therefore seemed very dangerous to reason 
as to the mean motion of the air over the British Isles from the 
anemometrical records of one or two stations, as has been done 
by Dove.—The next paper read was by Mr. G. J. Symons, On 
the Sensitiveness of Thermometers, in which he gave the results 
of a series of comparisons of the speed with which thermometers 
with bulbs of various sizes took up the true temperature to which 
they were exposed. Three series of thermometers were used, a 
set with spherical bulbs filled with mercury, and varying in 
diameter from a quarter to three-quarters of an inch. The result 
was that the small bulb took up the true temperature in about 
three minutes, while the large bulb took three times as long; a 
second set were similar in form, but filled with spirit; they were 
more sluggish, but the small spirit ones were more prompt than 
large mercurial ones. Lastly, the new patterns of spirit minimum 
thermometers introduced by Mr. Casella and Mr. Hicks were 
tested and found as sensitive as ordinary mercurial thermometers. 
The instruments were all examined by the Fellows at the close 
of the meeting. -The last paper was by Mr. R, Stradian, On the 
Weather of Thirteen Autumns. 

Royal Astronomical Society, March 13.—Prof. Adams, 
F.R.S., president, in the chair.—On an occultation of Neptune 
observed at Walthamstow on April 24, by Mr. Talmage. The 
planet wsut seen to skirt along the moon’s limb, and was only 
occulted for a few seconds. The occultation was also watched 
for at Greenwich by Mr. Criswick, and although the difference 
of latitude only amounts to a few miles, the planet was never 
lost sight of.—On a remarkable structure visible upon the pho¬ 
tographs of the solar eclipse of December 12, 1871, by Mr. 
Ranyard. In viewing the photographs by transmitted light a 
minute partially transparent spot can be traced at a height of 
about 9* from the eastern limb on all the negatives of Lord 
Lindsay’s series, and on four out of the six negatives of CoL 
Tennant** series. It appears to occupy identically the same 
place with regard to the dork details of the corona In 
all the photographs, and cannot therefore be due to any 
reflection withm the camera, for the position of the corona 
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1 $ shifted upon the different plates. On first making the 
discovery, he had been inclined to think that it must be 
due to a star seen through the corona, but on further reflec¬ 
tion he had been obliged to abandon that idea, for a star would 
have been represented by a dark or opaque point, whereas this 
roust be due to an object darker than the corona, apparently 
hiding or cutting out some of its light. On a closer exa¬ 
mination of the negatives, with suitable lights, three partially 
transparent circular arcs concentric with the bright point were 
detected above it. Such forms are totally different from the. 
corona structure visible on other parts of the plate, and there 
seemed no alternative but to suppose that they were due to some 
partially opaque body situated between us and the sun, cutting 
out or partially intercepting the light of the corona. The struc¬ 
ture is similar to that which has often been observed in the 
nuclei and concentric coma: of comets, and Mr. Ranyard 
thought that it did not seem unreasonable to suppose that this 
was really a photograph of a faint though large comet near to 
perihelion. Mr. Christie said that he had examined the nega¬ 
tives and he did not think there could be any doubt about the 
existence of the structure. It was distinctly to be traced on 
Lord Lindsay's series, and also on those taken 120 miles away at 
Ootacamund by CoL Tennant. 

Entomological Society, March i6.—Sir Sidney Smith 
Saunders, president, in the chair.—Mr. Champion exhibited 
specimens of Euryporus picipes taken near Chatham.—Mr. Ed¬ 
ward Saunders exhibited a box of Buprestuhe collected by Prof. 
Semper in the Philippine Islands ; and read some notes and de¬ 
scriptions of the new species.—A paper was communicated by 
Prof Westwood on several additional species of LucanidW in 
the collection of Major F. J. Sidney Parry. 

Geologists’ Association, March 6.—Prof. Morris, F.G.S., 
vice-president, in the chair.—On the geology of the Nottingham 
district, by the Rev, A. Irving, F.G.S. The district under 
aonsideration comprises coal-measures, Permian, Bunter, Keuper, 
and Lias rocks—a tborder-land between the Palaeozoic and 
Mesozoic epochs. No apparent unconformability exists between 
the Permian and Triassic series here; while that between the 
Permian and coal-measures is enormous, (i) Coal Measures. 
There are seven scams of coal at present workable in this 
field, with many more of inferior quality. The enormous un- 
cottformability between the coal-measures and the Permian is 
shown by the fact that at the Shire Oak Colliery near Worksop, 
1,300 ft. of coal-measures are passed through before the u top- 
hard’' is reached, whilst at Stretley, twenty miles to the 
south, the magnesian limestone rests directly (according 
to Mr. G. Fowler, C.E.) upon the lt top-hard” seam. (2) The 
Permian.— The great unconformability between the Permian 
rocks and the coal -measures is rendered more significant 
by the absence of the Lower Red Sandstone (Rothlie^ende), 
whilst there are clear proofs of continuous deposition of 
the Permian and Lower Bunter. In this area strati- 
graphical evidence points to the Permian and Bunter as but 
portions of one great unbroken sequence of rocks deposited upon 
highly disturbed and denuded coal-measures. (3) The Bunter ,— 
The Lower Mottled Sandstone is nowhere more than 100ft. thick. 
The Himlack stone exhibits the junction of the Lower and Middle 
Bunter. It is marked by unconformability. Abed of calcareous grit 
and breccia forms the basement of the pebble beds, or 
Middle Bunter. This is evidently a shore formation. The 
author concluded, from its composition and from the general 
prevalence of current bedding, that it occupied an area of deposi¬ 
tion subject to shifting currents, but protected from the open ocean, 
(4) Keuper. ~Two sections were given where the “water-stones,” 
consisting of alternating beds of sandstone and marls, are seen 
resting upon the eroded surface of the bunter. In each case the 
junction is marked by a bed of highly calcareous breccia; and 
there is unconformability between the two formations. Foot¬ 
prints of Cheirotherium have been observed at Castle Donnington, 
and recently by the author at Colwick, near Nottingham. 
Ripple marks, &c., are also commonly met with, (5) 
The Phcetic leds.—Tht black paper shales were discovered 
by Mr. Etheridge a short time ago at Elton; there also the author 
has found a portion of the bone-bed. (6) The Lias may be ob¬ 
served capping the hills on the south side of the Trent Valley, 
Belvoir Castle crowns an escarpment of the Middle Lias (marl- 
stone), abounding in Bhync. tetrahedra and 7 er, punctata. (7) 
Drift and ABwitmm.— The greater part Pf the former appears to 
have been long since carried down Into the valley of the Trent, 


where extensive gravel-pits are worked, as e.g. at Saveley and 
Beeston. 

Paws 

Academy of Sciences, March 16,—M. Bertrand In the chair. 
The following communications were read ;—Note on the em* „ 
ployment of flexible lamina* for the tracing of arcs with curvature 
of large diameter, by M. Resal—Researches on symmetrical 
isomerism and on the four tartaric adds, by MM. Berthelot and 
Jungfleisch. The authors have determined the heat of solution 
of dextro-tartoric acid, lasvo-tartaric add, racemic add, and in¬ 
active tartaric acid. The authors think it probable from their 
researches that water decomposes the inactive acid into its two 
active constituents during the act of solution.—On the crystalline 
hydrates of sulphuric' acid, by M. Berthelot; also a thermo-che¬ 
mical communication.—Experimental researches leading to a 
determination of the sun’s temperature : a letter from P. Secchk 
to the perpetual secretary. The author has compared the solar 
radiation with that of the electric arc from a battery of 50 Bunsen's 
elements, using for this purpose his 41 thermo-heliometer. ” After 
making necessary corrections for atmospheric absorption the re¬ 
sult obtained is 133780*, but the author considers this number 
only an approximation, and considers it possible that it may have 
to be raised to 169680*.—Report of the geodesic work relating 
to the new determination of tnc French meridian, by M. Elie oe 
Beaumont.—Memoir on the swim-bladder from the point of view 
of station and locomotion, by M. A. Moreau.—On an application 
of the theory of substitutions to linear differential equations, by 
M. C. Jordan,—On the heat of combustion of different varieties 
of red phosphorus ; a note by MM. Troost and Hautcfeuille.— 
On the conaitions which determine the movements of chlorophyll 
granules in the cells of Elodea canadensis ; note by M. E. Pril- 
neux. By a microscopical examination the author has sought to 
distinguish clearly in the example chosen the movements which 
are affected by light from those produced by lesion of the tissues 
during the act of preparation for microscopic examination.—The 
blocks and rolled fiints in the Red Sandstone ot the drift of Saint- 
Brieuc ; note by M. T. Hdna. These flints appear to have been 
brought from Krquy, 24 kilometres to the north-east of Saint* 
Brieuc by means of floating ice.—On the laws of the plane dis¬ 
tribution of pressures in the interior of the isotropic bodies in the 
state of limited equilibrium ; note by M, J. Bossinesq.—On the 
friction of glaciers and the erosion of valleys, by M. C. Grad. 
The author expresses his belief that neither the Alpine valleys, 
the Italian and Swiss lakes, nor the fjords of Norway and Green¬ 
land owe their origin to glacial erosion.—Chemical nature of the 
sulphide of iron (troilite) contained in meteoric irons, by M. S. 
Meunier. A reiteration of the view, formerly expressed by the 
author, that this substance is a variety of pyrrhotinc (Fe 7 S t ) and 
not simply a ferrous sulphide (FeS).—-On a phosphate of cerium 
containing fluorine, by M. F. Radominski. This mineral contains 
cerium, lanthanum and didymium, calcium, magnesium, iron, 
fluorine, phosphoric add and traces of water. It was found 
near Fahiun in Sweden. During the meeting M. Gosselin was 
elected into the section of medicine and surgery to supply the 
vacancy caused by the death of M. Nekton. 
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MARY SOMERVILLE 

Personal Recollections , from Early Ufe to Old Age, of 
Mary Somerville t with Selections from her Corre¬ 
spondence. By her daughter, Martha Somerville, 
(London ; John Murray, Albemarle Street, 1873.) 

I T would have been a lasting blot upon the biographers 
of our time if such an illustrious woman as Mary 
Somerville—a woman unique, or almost unique from 
one point of view, though so beautifully womanly from 
others—had been allowed to pass from among us 
without a satisfactory memorial of her characteristic 
thoughts, conversation, and domestic life. 

The w Personal Recollections of Mary Somerville ” 
will not satisfy those readers who may have hoped to 
find in the autobiography of the author of the 
“ Mechanism of the Heavens * and the “ Connection of 
the Physical Sciences ” any special expositions of Science 
or practical hints for a successful method of scientific 
training. The studied care with which Mrs. Somerville 
avoided bringing scientific questions prominently forward 
in conversation has been rigidly preserved in the story of 
her life, where little or nothing is said of the processes by 
which she attained so exceptional and distinguished a 
place in the world of Science, and only passing references 
are made to the extraordinary success that attended her 
•elf-acquired knowledge. 

As the record of a life in which the fulfilment of all the 
natural and conventional claims upon a woman’s time was 
combined with practical and theoretical pre-eminence in 
the moat abstruse departments of physical inquiry, no 
book can, however, be more interesting and suggestive 
than this volume, in which the personal recollections of 
Mary Somerville are noted down for us by her own hand 
and that of her daughter. The story of her life has, 
moreover, the special interest that it may, with perhaps 
equal justice, be made to yield arguments for and against 
the claims advanced for women’s equality to men in intel¬ 
lectual capacity. The champions of such pretensions 
may well point with triumph to her achievements in the 
higher branches of analytical geometry. Where, indeed, 
could another instance be found of a person who, after 
having had to ask, at the age of 16, the meaning of " the 
sds and fs mixed with strange lines/’ which first excited 
her notice in the pages of a magazine of fashion, should 
unaided—for she was in all essentials a self-taught 
mathematician—have been able to begin her career as an 
: author by producing a work like the “ Mechanism of the 
Heavens," which still ranks as the best exposition that we 
possess of Laplace's u Mfoanique celeste * ? 

The approval which this work won from the first ma¬ 
thematician* and physicists of the day seems to have 
Stmptteed no one more thoroughly than the writer herself, 
^^trto^iad entried on hef studies with such unostentatious 
; v wsitfcte- h^r owq home, that rite was scarcely con- 

i i how exceptional were her attainments. And it 
: said of her that by the publication cf the 
Z' 1 ^ 'the ♦ Heavens,*' in she suddenly 

of Sh to find heitetf lwnous, 
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the one woman of her time, and perhaps of all times, for 
whatever may be the advantages which are now happily 
being placed within the reach of women for benefiting by 
high scientific training, we can scarcely expect to meet 
with many Mary Somervilles, Her genius was unique of 
its kind, and wholly exceptional, and this fact seems to 
have been frankly and generously admitted by all who 
came in contact with her, who were capable of measuring 
the depths of her knowledge. But so successfully did she 
conceal her learning under a delicate feminine exterior, a 
shy manner, and the practical qualities of an efficient 
mistress of a household, coupled with the graceful, artistic 
accomplishments of an elegant woman of the world, that 
ordinary visitors, who had sought her as a prodigy, came 
away disappointed that she looked and behaved like any 
other materfamilias, and talked just like other people* 
No one, therefore, could possibly have afforded a stronger 
refutation of the axiom, almost universally upheld half a 
century ago, that scientific acquirements of a high order 
are wholly incompatible with the proper exercise of the 
natural and ascribed functions of a woman’s destiny. 
And accordingly the name of Mary Somerville has always 
been a tower of strength to the promoters of woman’s 
emancipation from the enactments established by man 
for her exclusion from the enjoyment of the various 
social, legal, intellectual, and other privileges, of which he 
has so long had the virtual monopoly. 

Her fame did not rest only on her first book—in which 
she had verified Laplace’s own testimony, that she was 
the only woman who had ever read his works, which, 
moreover, were not understood by twenty men in France 
as well as she understood them—for the list of her writings 
includes, in addition to those more generally known from 
their semi-popular form as the w Connection of the Phy¬ 
sical Sciences,” “ Physical Geography,” &c.; monographs 
on the Analytical Attraction of Spheroids, the Form and 
Rotation of the Earth, the Tides of the Ocean and Atmo¬ 
sphere, and, besides many others of equally abstruse 
nature, a treatise of 246 pages on Curves and Surfaces of 
the Second and Higher Orders, which she herself tells us 
she wrote cm amore , to fill up her morning-hours while 
spending her winter in Southern Italy. A truly ma rvel- 
lous catalogue raisonnt of the results of a woman’s know¬ 
ledge and industry! 

It is impossible to speak too highlyof the sympathy 
and hearty recognition of the value of her labours that 
Mrs. Somerville received from all the most eminent of 
her contemporaries. In France, Laplace, La Croix, 
Biot Poisson, Arago, Ampfcre, and many others welcomed 
her as one of themselves; in England she enjoyed the 
intimate friendship of the Herschels, Lord Brougham, 
Professors Whewell, Peacock, Babbage, Sedgwick, and 
Brewster, and others pre-eminent in science ; and surely 
no greater tribute could have been paid to the exceptional 
intellectual superiority of Mary Somerville than that ren¬ 
dered by the University of Cambridge when, at the 
earnest recommendation of Profs. Whewell and Peacock 
her “ Mechanism of the Heavens " was introduced into 
the University studies as “ essential to those students 
who aspire to the highest places in the examinations.” 

It would not be easy to over-estimate the extent and 
degree in which Mrs. Somerville 1 ! acquirements diffcted 
from those ofwomen generally at that period; butthen 



it must be admitted that it is precisely through this ex- 
ceptional character of her attainments that her case may 
be adduced in proof of the rule that women are not by j 
nature adapted for studies which involve the higher pro- j 
cesses of induction and analysis. If such powers as hers ; 
had been more generally granted to women, why is she ! 
the only woman on record amongst us who has exhibited 
them ? 

There was nothing exceptional in her bringing 
up, or her opportunities. In fact, no woman of her time 
and station could have had a more typical experience of 
life than she had. She was born nearly a century ago, 
in 1780, and spent her childhood and youth in Scotland, 
within an ordinary circle of the upper middle-class 
society of her age and country, and therefore very closely 
circumscribed by lines of defence against innovations 
and social changes of any kind. Her father, Captain 
Fairfax (a brave officer who commanded the Repulse 
during the war), received the news of her having taught 
herself the first six books of Euclid with the remark— 

« We must put a stop to this, or we shall have Mary in 
a strait-jacket one of these days. There was * X./ who 
went raving mad about the longitude!” This gallant 
captain was, moreover, a genuine good Tory, who took 
decided views in regard to all questions involving a de¬ 
parture from established precedents, and when his young 
daughter ventured to express her admiration for the 
short-cut hair, which was then the badge of a Liberal 
in politics, he exclaimed, “ By G~—, when a man cuts off 
his queue the head should go with it.” Her mother, who 
found all her intellectual cravings amply satisfied with the 
reading of her Bible, a volume of sermons, and a stray 
copy of a newspaper, fully concurred in her husband's 
views of the education suited to young women, and was 
at great pains to thwart her daughter's unladylike taste 
for pursuits regarded at the time as the exclusive privi¬ 
leges of men, and to keep her mind and hands closely 
fettered by the bonds of a household possessed of very 
limited pecuniary means. The parents of the future 
authoress of the "Connection of the Physical Sciences” 
v did not, therefore, afford her special facilities for mas¬ 
tering any of those higher branches of knowledge for 
which she seems to have had an instinctive yearning 
almost before she knew their names. Indeed, at the age 
of 10, Mary Fairfax was still a little ignorant savage> 
running wild over the hills and braes of Burntisland, and 
scarcely knowing her letters ; yet before she was 13 she 
had surreptitiously possessed herself of some of her 
brother’s books and taught herself Latin enough to con¬ 
strue “ Caesar's Commentaries.” At that time she scarcely 
knew the simplest processes of arithmetic, but at the age 
of 17 the possession of a copy of w Bonnycastle’s Al¬ 
gebra,” procured for her by her uncle and future father-in- 
law, Dr. Sutherland—the only one of her relations who 
did not absolutely oppose her efforts to acquire know¬ 
ledge-enabled her to solve the mvstery of the X’s and 
Y's ; and from that hour till the daybf her death, ma¬ 
thematics, in one shape or other, may be said to have 
formed part of her daily existence. For more than half 
a century they were the staple occupation of her morning 
hours when the duties of her house and, family had been 
disposed of $ a very acjlvgpced age she began and 
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modem mathematics, and at £9 she “ still retained fcci- 
Ilty in the calculus.” 

The restless activity of her intellect had indeed never 
slumbered. When she received her first lessons in part¬ 
ing and music, she had begun at once to try and trace 
out the scientific principles on which these arts are based, 
and never rested till she had gained some knowledge of 
the laws of perspective and of the theory of colour, and 
had learnt to tune her own instruments. In later years 
she may be said to have been always in the van of dis¬ 
covery—not indeed as an originator but as the readiest 
and aptest of students—and from the time when Young 
showed her how he conducted the experiments by which 
he claimed to have discovered the undulatory theory of 
light, and Wollaston made her one of the very first wit¬ 
nesses of the seven dark lines crossing the solar spectrum, 
whose detection laid the basis of some of the most won 
derful cosmical discoveries of this or any age, Mary 
Somerville, to the last day of her long life of nearly 92 years, 
followed with quick and appreciative understanding every 
step in the advance of modem research. Age could not 
quench the fire of her intellect, and even in her 92nd year, 
when the Blue Peter, as she quaintly remarks,had long been 
flying at her foremast, and she had soon to expect the 
signal for sailing, she could interest herself in the pheno¬ 
mena of volcanic eruption, speculate on their effects, and 
follow with lively sympathy the progress of scientific in¬ 
quiry, and the issues of passing events. 

In reading the personal recollections of this wonderful 
woman nothing strikes one more than the ordinary and 
even commonplace conditions under which her great in¬ 
tellect advanced to maturity. In her case the only excep¬ 
tional features were her natural gifts and her perseverance 
in cultivating them ; and this is precisely the point that 
should not be lost sight of. Mary Somerville will always 
present a noble instance of what a woman has been 
capable of achieving, but it would be straining the argu¬ 
ment too far to say that we are justified from her special 
case to draw general conclusions in regard to women's 
aptitude for the study of the higher forms of physical 


EXTINCT VERTEBRATE FAUNA OF THE 
UNITED STATES 

Contributions to the Extinct Vertebrate Fauna of the 
Western Territories of the United States, By Prof. 
Joseph Leidy. (Government Printing Office, Wash¬ 
ington.) 

T HIS important volume is the first of five which are to 
form the u Report of the United States Geologic* 
Survey,” and it will be supplemented by * mempir,{Qtn* 
bracing the same subjects, by Prof. Cope, 

The large field for palaeontological work recently opened 
up in the Western Teriritoryof the United $tatci has bfen 
as fruitful in the introduction of new and unexpected 
of ■extinct vertebrate life,'as that so’ably 
Cuvier, the Paris basin. By the 
military station at Fort Bridge?. oppo se j '■ 

afforded to geologists, whiS ^SaS@|§ 
Indian tribes had previously deferred,!!^ 
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Fort Bridge? is a military post about ioo miles E.N.E- 
Of Great Salt Lake City, in the south-west corner of the 
Wyoming Territory. The valley in which it is situated 
stands nearly 7,000 ft. above the level of the sea at the 
base of the Uintah Mountains, which form its southern 
boundary; the Wind River Range defining it on the 
north-east, and the Wahsatch Mountains on the west 
separating it from the Great Salt Lake. The enclosed 
plain is evidently the remains of an extensive fresh-water 
lake, which in the Eocene period must have abounded 
with animal life, and whose borders must have been the 
haunts of animals, both huge and small, which lived and 
died by its marshy banks. Green River now runs through 
the plain, and it, with its smaller tributaries, by cutting 
up the easily eroded deposit, produces a scenery of a 
most peculiar character, consisting of fiat-topped hills 
and cliffs, with perpendicular sides, and often most gro¬ 
tesque proportions. Those of the water-courses which do 
not dry up during the summer months are fringed with 
vegetation, such as cotton-wood, willow and aspen trees, 
but most of the country is treeless and barren, reminding 
the spectator more of the ruins of a colossal city, than of 
any other existing scenery. 

The fiat-topped hills, table-lands, and scarp-rocks are 
termed “ buttes/* and the fossils are generally found at 
their bases, having fallen there from the gradual at¬ 
mospheric disintegration of their sides, along with the 
dtbris of the deposits. The fossils consist mostly of the 
bones and teeth of vertebrata, together with lacustrine 
shells. The bones are generally black or brownish, 
sometimes yellowish; they are generally distorted and 
much broken, except the small ones, such as those of the 
carpus and tarsus. They do not withstand the action of 
the air at all well. 

The remains of mammals, which are very abundant, 
are mostly of genera which are not found elsewhere. 
Several, however, approach those of the Paris tertiary 
basin. The odd-toed Ungulata, or Perissodactyla, are 
particularly numerous, whilst even-toed Ungulate or 
Artiodactyla are as remarkably few. True Proboscidians 
are not found, but if Prof Marsh is correct in placing 
Dinoceras in an order by itself, animals equally huge, of 
an independent type, were far from uncommon. Most of 
the other mammalian orders are most probably repre¬ 
sented, though much has yet to be done in the identifica¬ 
tion of specimens. 

P tot Leidy has not yet seen any remains of bird, but 
We, some time ago, called attention to Prof. Marsh’s dis¬ 
covery of Odantornis, a bird with well-developed teeth in 
both jaws i quite different from OdontopUtyx of Owen, 
which has not true teeth, but teeth-like processes of the 


The remains of turtles arc most numerous j many of 
them' ware aquatic, and some belong to genera which 
cannot be distinguished from those now existing. What 
ie hiso pattkularlt interesting to note is that the remains 
OfCtocodiJi% W^^Chotvery abuhdapi,*re ell derived 
#£ rttac £tmdtfm the 

the iower *>C*Bed * canines fitting into a notch in the 
iMWr jaw, and notfrotfl ^ is 






through bis hands, most of which is deposited in the 
Museum of the Academy of Natural Science of Fhila* 
delphia, there are some types of animals which Prof. 
Leidy has been able to work out in sufficient detail tp 
make his results of general interest. Perhaps the mott 
complete of these is Pap£osyops t a perissodactylatc Un¬ 
gulate, of about the sue of the Tapir, portions of the 
bones and nearly complete sets of the teeth of which have 
been several times discovered. The dental formula was 
complete, the typical forty-four teeth being present, all 

close together in the usual numbers, namely i. 

c. I ~-- 1 , p.m. , m. 3 , !r ,. 3 =* 44, The canines were 
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peculiarly large, having much the same proportions as in 
an average carnivorous animal, like the bear. The molars 
have a resemblance to Palee01herium, the inner lobes of 
the crowns of the upper molars being, however, more 
completely isolated. There was a third trochanter to the 
femur, and three toes, as in the Tapir, were present on 
the hind feet. Palaosyops paludosus is the most common 
species. It is not known whether the neck was long and 
curved, as that of Palaatherium is now found to have 
been, or whether it was short and straight, as in the 
Tapirs, Limnohyus is a closely allied genus, named by 
Prof. Marsh. 

Another perissodactylatc, Hyrachyus , closely resembles 
Lophiodon of Franee, but has an extra premolar in the 
lower jaw, and a lobe less in the last lower true molar. 

Perhaps Trogosus is one of the most interesting of the 
extinct mammals from the “ Mauvaises Terres.” It is 
also perissodactyiate, and slightly smaller than the com¬ 
mon pig. Its dentition would almost lead to the idea 
that the long-missing form which may be supposed to 
connect the Ungulata with the Rodentia, has at last been 
discovered ; for with the usual complement of molar teeth 
there are no canines, and a huge pair of rodent-like in¬ 
cisors, which, in the lower jaw at least, had an interrae- 
‘diate pair of very small teeth. The large incisors had 
persistent pulps , and were formed in part of a circle ; they 
wore down obliquely, in the same way as in the Cavies ; 
were grooved longitudinally, somewhat as in Aulacodus } 
and were covered with enamel on the anterior surfaces 
only. 

It is not to be wondered at, when small fragments 
of the skull of an animal so unknown and aberrant as 
Uintntherium (or Dinoceras of Marsh) were obtained, 
that each piece should have been referred to a separate 
genus and species, and Prof. Leidy, in the Jatter part of 
his memoir, puts together, as parts of UintatheHum^ the 
tusks, horn-cores, &c., as parts of one and the same ani¬ 
mal, which he had considered to be portions of different 
animals in the earlier part of bis work, and which he had 
ho reason (or associating until Prof Marsh had described 
the complete skull of Dinoceras mirabilis % which we 
figured some time ago. As we also mentioned at the 
time, Prof. Cope has also named this genus Eobasileus 
and Loxolophodon. 

Besides the above mentioned; tnhst characteristic fortps, 
some from other territory strata we*t off the Mississippi 
River, are described—ungulate, rodent, sad carnivorous— 
many of which are lotimatefy Delated to those of the Paris 
has**, ^tjKmr further H|ht egthem. ttyft fcety A, 


figures and describes several of the Chelonia and other 
reptiles which come from the same locality. 

The above notice of the results arrived at by American 
men of Science show that they deserve the careful study o f 
English palaeontolologists and geologists, as they have 
already thrown great light on the fauna of the Tertiary 
period, and give promise of adding much more to our 
knowledge of that epoch, so important to the student of 
the anatomy and classification of the higher vertebrata. 

~ ^ OUR BOOK SHELF 

The Laboratory Guide , a Manual of Practical Chemistry 
for Colleges and Schools, specially arranged for Agri¬ 
cultural Students . By Arthur Herbert Church, M.A 
.. (London : Van Voorst, 1874). 

Teachers of chemistry will be glad to welcome the 
third edition of Prof. Church's " Guide/' to which much 
new matter has been added. Being specially adapted for 
students of agricultural chemistry, the book is necessarily 
somewhat limited in its scope, but the amount of informa¬ 
tion conveyed within the small compass of 215 pages is very 
great, and is moreover lucid and accurate. The book is 
divided into three portions, the first treating of a chemical 
manipulation, the second of qualitative analysis, and the 
third of quantitative analysis. The author's preliminary 
remarks upon manipulation are excellent, ana should be 
graven upon the mind of every chemical student. In the 
” Introduction " we are told that the student " must never 
forget that the experiment is the means, not the end. 

, . . . Merely to make a coloured precipitate or a flash 
of bright flame is not the end of experimenting.” 

These remarks are much to the puroose, and we 
commend them to the notice of chemists of older growth, 
as well as to beginners. The sudden introduction of 
equations on p. 8 without* any previous explanation of 
the meaning of symbolic formulae appears somewhat 
unsystematic, but the student is recommended by Prof. 
Church to attend some course of lectures on inorganic che¬ 
mistry, and to study the corresponding chapters in 
Koscoe's Chemistry, at the same time that he is working 
through the "Guide." As the "Guide" is at present 
arranged, thq student will find this absolutely necessary. 
The classification of the metals adopted by the author 
Calls for remark—iron and manganese are classed as 
dyads and aluminium as a triad. Further on it is ex¬ 
plained that this last metal is only a pseudo-triad, being 
m reality a tetrad. Why not class it with the tetrads at 
once? Hexad metals and pentad metals are ignored 
altogether, although manganese forms a hexafluoride, 
arsenic, and antimony, penta-haloid compounds, &c. We 
must protest also against the use of the words " vinculant/' 
" vinculance," " univinculant," &c. No advantage is 
likely to accrue to the science from this new phraseology, 
and the terms "atomicity," "monatomic,"" diatomic,"&c. # 
which are in general use, express the idea perfectly. The 
tables for qualitative analysts differ but little from those 
generally adopted. The quantitative processes for the 
analysis of natural products, soils, foods, &c.,wili be found 
very useful. In addition to the direct benefit arising from 
the issue of books like the present, there is an indirect 
benefit for which we ought to be also indebted to Prof. 
Church—we refer to the expulsion from the market of 
hastily compiled and inaccurate works by so-called 
41 Science Teachers," such as it has been our duty to 
condemn on former occasions. * 

LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by m correspondents. Ho notice is taken of anonymous 
c ommun ications* ] 

'- A f , Prof. Tait and Mr. Spencer 
* Askihownby the pamsge from hk Thermodynamics which 
he ro-quotes. Prof. Tait holcis that "Natural philosophy is an 


experimental, and not un intuitive science. No 4 priori res* 
soning can conduct us deuftonstratiMy to a single physical 
truth. 

I hold, on the contrary, that as there are d priori mathe¬ 
matical truths, the consciousness of which results, not from oar 
individual experiences, but from the organised and inherited 
effects of ancestral experiences, received throughout an immeasur¬ 
able past; so are there A priori physical truths, our consciousness 
of which has a like origin. 

I have endeavoured to show that Prof Tait himself, by saying 
of physical axioms that the appropriately-cultivated intelligence 
sees u at oned' their “ necessary truth/' tacitly classes them 
with mathematical axioms, of which this self-evidence is also the 
recognised character. Further,' I have contended that the laws 
of motion are a priori truths ot this kind ; arc enunciated by 
Newton as such; are adopted from him by Prof. Tait ; and am 
not furnished by Prof. Tail with any such experimental proofs as 
he asserts are needful for the establishment of physical truths. And 
1 have gone on to show that no experimental proofs of them are 
possible—that every supposed proof, whether derived from terres¬ 
trial phenomena or from celestial phenomena, involves a petitio 
principtu 

In the course of the discussion I have examined the reason 
Prof. Tait gives for asserting that the laws of motion are 
not to be accepted as valid d priori . The reason is that “ as the 
properties of matter mijjht have been such as to render a totally 
different set of laws axiomatic, these laws must be considered as 
resting on convictions drau.11 from observation and experiment^ 
and not on intuitive perception ," 

The worth of this reason 1 have tested by asking the origin 
of Prof. Tait's professed knowledge that ‘‘the properties of 
matter might have beenother than they are. Here is the 
passage :— 

“ It will suffice if 1 examine the nature of this proposition that 
1 the properties of matter might have been * other than they arm. 
Does it express an experimentaUy*«scertained truth ? If so, X 
invite Prof. Tait to describe the experiments. Is it an intuition ? 
If so, then along with doubt of an intuitive belief concerning 
things as they are t there goes confidence in an intuitive better 
concerning things as they are not . Is it an hypothesis ? If so, 
the implication is that a cognition of which toe negation is in¬ 
conceivable (for an axiom is such) may be discredited by inference 
from that which is not a cognition at all, but simply a supposi¬ 
tion. Does the reviewer [a critic whose attack I was answering] 
admit that no conclusion can have a validity greater than 1* 
possessed by its premises ? or will he say that the trustworthiness 
of cognitions increases in proportion as they are the more in¬ 
ferential? Be hit answer what it may, I shaft take it as unques¬ 
tionable that nothing concluded can have a warrant higher than 
that from which it is concluded, though it may have a lower* 
Now the elements of the proposition before us are these i —As 
* the properties of matter might have been such as to render; a 
totally different set of laws axiomatic' [therefore] 4 these laws 
[now in force] must be considered as resting ... not on intui¬ 
tive perception : 1 that is, the intuitions in which these laws ace 
recognised, must not be held authoritative, Hem the cognition 
posited as premiss, is that the properties of matter might have 
been other than they are; and the conclusion is our intui¬ 
tions relative to existing properties are uncertain. Hence* if 
this conclusion is valid, it is valid because the cognition or intui¬ 
tion respecting what might have been, is more trustworthy than 
the cognition or intuition respecting what is 1 freeptiritm re* 
specting the deliverances of consciousness about things as they 
ore is based upon frith in * deliverance of consciousness about 
things as they are not!" 

From this passage Prof. Tslt has quoted n small jimfe 
which, standing by itself appears somewhat strangc ; but wnfctt 
ceases to appear strange when read alqng with the rest In 
writing the authority which Fhfc Tait fe*s for awerifetf 
"theproperties of matter might hath 
ar& 1 have tried all possible suppositious; and as he prOfemw 
to have faith only in aanlsiinwl ' t-sho. ••••!• ha 4 ip 

asked whether 

that ta the absence of expettoeami^ 

be, if not a mere hypothecs, then an intuition, * 

I the incongruity I have pointed out. ,1 

■ Prof- Tait says this aygttmjmfrnf 

[ ?r rtUy r, nM-WWgj * 

’ too emote form to fwMw ; 
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qRoW him In perceiving. It Memi to me that in this case “the 
unknown quantity M if the application of his story. 

I have to add that Prof. Tait'a letter gives the erroneous im* 
lywasoa that 1 have made a gratuitous assault upon his views. 
Contrariwise, I have said respecting them no more than is need- 
nil in self-defence. A critic who thought me greatly in need of 
mitruction respecting the nature of proof and the warrants we 
have for our ultimate scientific beliefs, quoted, for my benefit, the 
foregoing passage from Prof, Tait; and he did this in a manner 
implying that when he had told me what Prof. Tait said, there 
remained for me no alternative but to abandon my position. As 
I did not coincide in his general estimate of Prof. Tait’s dicta, 
and as this particular question is one of some philosophical inte¬ 
rest, I thought it worth while to justify my own belief, and, in 
so doing, was obliged to assail that of Prof. Tait 

In Prof, Tait’s desire to avoid controversy I quite sympathise. 
Though sometimes scarcely avoidable, it entails, m I know loo 
well, a grievous loss of time. But as Prof. Tait decided not to 
answer, I think it would have been better to keep silence abso¬ 
lutely, rather than to try and dispose of the matter by tearing a 
sentence from its context, and telling, d propos of it, a story not 
to the point 

Athenaeum Club, March 30 Herbert Spencer 


Herbert Spencer versus Sir I, Newton 

Prof. Tait is not the only one who has to complain of hard 
treatment in the pamphlet by Mr. Herbert Spencer, referred to 
in the Professor’s letter of last week. As the unlucky author of 
the obnoxious criticism that gave rise to the pamphlet in question, 
I of course come in for a lion's share of the abuse ; but neither 
Prof. Tait nor myself are, after all, treated so cruelly as is New¬ 
ton, who, though his life was spent in maintaining the experi¬ 
mental character of all physical science, is cited as an authority 
for the d priori character of the most important of all physical 
truths—the well-known Three Laws of Motion. 

Mr. Spencer had asserted that these Laws of Motion are 
d prion truths, and had supported this statement by alleging 
that Newton gave no proof of them, and therefore intended 
them to be so regarded. After sheltering myself under the au¬ 
thority of Professors Tait and Thomson, I answered that “the 
whole ot the Piincipia was the proof/'whereon Mr. Spencer 
replies as follows 

U I have first to point out that here, as before, the reviewer 
escapes by raising a new issue. I did not ask what he thinks 
•bout the Principia and the proof Of the laws of motion by it; 
nor did I ask whether others, at this day, hold the assertion of 
these laws to be justified mainly by the evidence the solar 
system affords. I asked what Newton thought. The reviewer 
had represented the belief that the second law of motion is know- 
able & priori as too absurd even for me openly to enunciate. I 
pointed out that since Newton enunciates it openly under the 
title of an axiom, and offers no proof whatever of St, he did ex- 
plidtly what I am blamed for doing implicitly. And thereupon 
I invited the reviewer to say what he thought of Newton. In¬ 
stead of answering, he gives me his opinion to the effect that the 
laws of* motion are proved true by the truth of the Principia de¬ 
duced from them. Of this hereafter. My present purpose is to 
dww that Newton did not say this, and gave every indication of 
thhiking the contrary. He does not call the laws of motion 
• hypotheseshe cdls them 4 axioms/ He does not say that he 
assumes them to be true provisionally, and that the warrant for 
accepting them as actually true will be found in the astronomi¬ 
cally-proved truth of the deductions. He lays them down just 
as mathematical axioms are laid down—posits them as truths to 
be accepted 4 priori ,, from which follow consequences which 
must therefore be accepted. And though the reviewer thinks 
tMs an untenable position, I am quite content to range myself 
with Newton in thinking it a tenable one—if, Indeed, 1 may say 
m adthoat undervaluing the reviewer’s judgment/* 

To the sneer in the last sentence, and the remark that follows 
to the effect that the reviewer had evaded ah issue 91 which it was 
inconvenient for him to meet,” I shall reply by recommending Mr. 
Spencer to dogmatise either lew elaborately or less rashly about 
•tifo views of* philosopher like Sir I. Newton, whose works are 
M accessible and whose style is so dear, and at once pass on 
his attention to two passages in Newton's letters to Roger 
~ 1^0 was at the time superintending the printing of the 

'■it tfc* H»*cW mum in which V Ved the won! 



V hypothesis "—a sense which quite justified him in saying ot 
himself 14 hypotheses non fingo ■—Newton says :— 

** In experimental philosophy it is not to be taken in so large 
a sense as to include the first Irinciples or Axiomes which I cats 
the laws of Motion* These Principles are deduced from pheno¬ 
mena and made general by Induction, which is the highest etndence 
that a Proposition can have tn this Philosophy /’ (Letter IxxxL 
edited by Edleston.) 

And in the next letter he says 

“On Saturday last I wrote to you representing that Eroeri* 
mental philosophy proceeds only upon Phenomena and deduces 
general Propositions from them only by Induction. And such 
is the proof of mutual attraction. And the arguments for y e 
impenetrability, mobility, and force of all bodies, and for the 
laws of motion are no better." 

I must confess to feeling a difficulty in reconciling the above 
extracts with the view ihat Newton posits the laws of motion 
44 as truths to be accepted d priori 

The Author of the Article in the 

British Quarterly Review, 


An Experiment on the Destructive Effect of Heat upon 
the Life of Bacteria and their Germs 

I recently carried out an experiment which I shall not soon 
have the opportunity of repeating, and which I am consequently 
anxious to put on record. It U probably now familiar to those 
interested in the matter, that the experiments of Dr, Sanderson 
have established the fact that in an infusion of turnips and cheese 
prepared as directed by Dr. Bastion, heating to a temperature 
of 102 C. is sufficient to prevent the subsequent development of 
life (Bacteria) in the infusion even when the exposure to that 
temperature is only maintained for a few minutes. Boiling for 
five or ten minutes, according to Dr. Sanderson, is not sufficient 
to prevent the subsequent development of Bacteria, but accord¬ 
ing to the experiments of Dr. Pode and myself, boiling for ten 
minutes or a quarter of an hour 1 j sufficient, provided that care 
has been taken to exclude visible lumps of cheese, and when the 
infusion is enclosed in a tube which tube is submerged in boiling 
water. Further, Dr. Sanderson has stated the following most 
important result, namely, that exposure to the boiling tempe¬ 
rature (ioc/ C.) was in all cases sufficient to prevent the subse¬ 
quent development of Bacteria if it was carried on (or so long as 
one hour. 

This being the case, it occurred to me that since in all pro¬ 
bability Bacteria and their germs, or spores, are killed by 
through* heating to a temperature a little below 70* C. (as 
established by various experiments in regard to Bacteria, 
but not in regard to possible germs, and admitted by both 
sides in the controversy as to their biogenetic or abiogenetic 
origin), it is desirable to recognise in our experiments the 
two distinct factors of this through-heating to any given tem¬ 
perature—namely, (1) the temperature to which the infusion 
to be Rented is to be exposed ; and (2) the length of time during 
which it is exposed to that temperature. If one of these vari¬ 
ables—the time—be taken as a horizontal, and this line be 
divided into equal spaces representing periods of five minutes—* 
whilst the perpendicular represents the range of temperature 
divided into degrees from 65* C, to 120° C—and if the result* 
of observations with a given infusion indicating the time of 
exposure to a particular degree of temperature required in order 
to prevent the subsequent development of Bacteria be marked 
off on such a scheme, we should expect to obtain a series of 
points defining an asymptotic curve, the time required at the 
highest temperature being infinitely small, and at the lowest 
temperature infinitely great. This curve would vary in its 
character according to the properties of the infusion made use of. 
It was my intention to determine the principal points in this 
curve for Dr, Bastion’s turnip and cheese infusion, but at pie* 
sent I have only made a tentative experiment at a low tempe¬ 
rature, Using tubes of quarter-inch bore and three inches in 
length half filled with Dr. Bastion’s infusion, and then submerged 
in water maintained at the desired temperature, I found that 
exposure for six hours to a temperature of 75* C. was sufficient 
to prevent the subsequent development of Bacteria. The same 
infusion enclosed in a similar tube and not heated at all, teemed 
with living Bacteria after four days % the same infusion boiled for 
ten minutes in an oj&en tube remained barren. 1 submit this 
plan for a series of experiments to the readers of Nature, 
without attaching much importance to the single but definite 
Which is above recorded, 
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X have not seen nay reference in the pages of NaTOM to the 
experiments which have been carried on in German laboratories 
ih consequence of Prof. Huizinga's advocacy of Abiogenesis. 
Dr. Paul Samuelson, experimenting with Huizinga's infusions 
und«T the direction of Prof. Pfliiger of Bonn, has obtained results 
which negative the inferences of Prof. Huizinga. Dr. Samuel* 
son's paper appeared in Pfl tiger's Archrv, during the past year, 
and another experimenter (to whom I am unable to refer expli¬ 
citly) has obtained equally definite results opposed to the specu¬ 
lations of Haitian and Huizinga. 

Pari*, Feb. 8 E. Ray Lankxstir 


Animal Locomotion 

1 AM surprised to find that the Duke of Argyll prefers a 
charge of plagiarism against me in 1874 (Nature, vol. ix. p, 
381), said to have been committed by me in a lfcture delivered 
at the Royal Institution of Great Britain in 1867. As his Grace 
was present at the lecture in question, and lodged no complaint 
in writing or otherwise, it appears to me that the charge, if not 
unfounded and out of place, is at least out of time. As I am 
not conscious of having perpetrated the plagiarism attributed to 
me^ I wish to apprise your readers that the lecture referred to 
is published m extenso in the Proceedings of the Royal Institu¬ 
tion of Great Britain, under date March 22, 1867, and may be 
consulted by all interested in the present discussion. That 1 had 
no wish to appropriate from his Grace, but was. on the contrary, 
desirous of giving him due credit for what he had done, will, I 
hope, be evident from the following quotation :—“In order to 
utilise the air as a means of transit, the body in motion, whether 
it moves in virtue of the life ,it possesses or because of a force 
superadded, must be heavier than it. If it were otherwise, if it 
were rescued from the operation of gravity on the one hand, and 
bereft of independent movement on the other, it must float about 
uncontrolled and uncontrollable, as liap{>ens in the ordinary gas 
balloon. The difference here insisted upon was, 1 have learned 
since writing the above, likewise pointed out by his Grace the 
Duke of Argyll, in his very able and eloquent article in Good 
Words, entitled the ‘Reign of Law.' . . . This article, lam 
glad to find, has been reprinted in a separate form with numerous 
illustrations, and should be read by all interested in the subject 
of aeronautics." (“ On the various Modes of Flight in Relation 
to Aeronautics Proceedings Royal Institution of Great Britain, 
March 22, 1867.) 

The only passage in the lecture bearing upon the point at issue 
is opposed to his Grace’s explanation of the direction of the down 
stroke of the wing and in accordance with that originally given 
by me and defended by Mr. Wallace in Nature, vol. ix. 
p. 301. It cannot consequently fa regarded as a plagiarism. 
The Duke, it will be remembered, contends that the wing of 
the bird strikes vertically downwards during the down stroke. I, 
on the other hand, believe that the wing, during the down stroke, 
invariably strikes downwards andforwards. In this Mr, Wallace 
agrees with me. The passage in question runs as follows:— 

“All wings obtain this leverage by presen ing oblique surfaces 
to the air, tne degree of obliquity gradually increasing in a direc¬ 
tion from behind Jonmrds and downwards during extension, 
when the sudden or effective stroke is being given, and gradually 
decreasing in an opposite direction during fluxion or when the 
wing is being more slowly recovered preparatory to making a 
second stroke. The effective stroke in insects, and this holds 
true also of birds, is therefore delivered dmnrwards and forwards , 
and not as the majority of writers believe, vertically, or even 
slightly backwards. This arises from the curious circumstance 
that birds, when flying, actually fall through the medium which 
elevates them, their course being indicated by the resultant of 
two forces, viz., that of gravity pulling vertically downwards, 
and that of the wing acting at a given angle in an upward direct 
tion. The wing of the bird acts after the manner of a boy's 
kite, the only difference being that the kite is pulled forwards 
upon the wind by the string and the hand, whereas in the bird 
me wing is pushed forwards on the wind by the weight of the 
d lw « aiding in the pinion itself." ( Op . at , March 


2%, 1867.) The Duke, it is true, compares the expanded motion* 
blrc ! filing to a kite, while I, as stated, 
attribute a kite-actio* to the wings both when they rise and £aLL 
The kfte*AcUon in die one instance is, however, not to 
b* confounded With the kite-action in the other. That the 
^variably stnke downwards md forwards during the 
stroke, and upwards and forwards during the up stroke 


| and act ms kites in either case, k * matter of observation, but still 
i more of experiment.. I have again and again witnessed die 
i movement in the crow, cormorant, wild duck, and other bird*, 
and repeated experiments with natural and artificial wings serve 
more and more to convince me that what I state is correct. But 
for the downward and forward and upward and forward curves 
made by the wings during the down and up strikes, progressive 
flight would be impossible. The curves in question, when the 
j bird is advancing, unite to form waved tracks on either side of the 
body, thus representing the paths pursued by the vibrating wings 
in every form and variety of flight. 

With regard to the poetical quotation introduced by me in my 
lecture and alluded to by his Grace, I venture to think that fear 
will regard this as a case of plagiarism, 

Edinburgh, March 23 J. Beu. Pkttk&rkW 

Electric Experiment 

The following striking experiment to show the rapidity of the 
influence of sulphuric acid in removing the invisible film of 
moisture that in ordinary circumstances adheres to the surface of 
glass and deprives it of its quality as an electric insulator, was 
recently shown to the Natural Philosophy class in the University 
of Glasgow by Sir William Thomson, and as it may be inter¬ 
esting to some of your readers, I send you an account of it. The 
apparatus used were a gold-leaf electroscope, and one of the 
ordinary table insulators long used in this university, of which 
the following is a description. A A is a hollow cylinder of 
brass, the lower part of wrnch can be readily detached, replaced, 
and fixed in position by a bayonet'joint. The cylinder is sup¬ 
ported at the top by the glass rod S, which passes through a 
circular opening In the bottom of the cylinder and is fixed to the 
sole plate C. In the lower part is placed a circular canal of lead 
containing a number of pieces of pumice stone f /, which for 
insulating purposes are moistened with a few drops of strong 
sulphuric acid. On the previous evening the pumice// was 
moistened with a few drops of water, the cylinder closed and 



left till morning. The experiment was then performed 


Jxperi 

gold leaves of the electroscope Were connected with Ai 
by a fine wire and a charge communicated ; the gold leaves at 
first repelled each other, but almost immediately collapsed. 
This was repeated once or twice, to show distinctly that thiSiff 
was no insulation. 

The pumice containing water was then removed* a*$ 
replaced by other piece* moistened with sulphuric acid (In both 
cases the moistening was so little that the pumice had the appeal 
ance of being quite ary) and the vessel wasmosed, Astheexpkn- 
ment was made towards the end of the lecture 
pressing, a warm hand Was plated on the side Of f 

accelerate the diving process by creating coniteck.~ _„__ 

the *ir. Whether tM» tautened the tf&ct W nat-Wi 
imposdble to **y, bjtt the inndMtat it ‘ 

•ad in let, then fin nitrate* it mu 

ten }** a! 35di*Bqted to |UrJ 
Th» Uniwrafey, Ckttotr. tU« 
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Fertilisation of the Fumariaeeie 


insert ft in Nature with the view of eliciting the communication 
both of other similar phenomena! and of some explanation of 
them. St. George Mivart 

Mentone! March 18 

Note on apparently useless Colouring in the Flowers of a Fumitory 

(Fumaria caprtolata var, pallidfiora, F, paUidiflcra Jord.) 

I observe that in this plant at Mentone the flowers attain their 
brightest colouring after the ovaries are set, and when fertilisa¬ 
tion is no longer necessary, or indeed possible. During the 
period previous to impregnation, the flowers are pale and nearly 
white, and the pedicels erect or horizontal; afterwards they be¬ 
come pink, or even crimson, and the pedicels are recurved, and 
the colour of the petals, which retain their form and position 
ntil the ovary has nearly attained its full size, intensifies with 
the lapse of time. 

If the reverse had been the case there is little doubt that we 
should have regarded the bright colouring as specially adapted to 
attract insects, and as existing for that purpose, insects being, 
{Recording to Prof. F, Hildebrand, * important agents in the fer¬ 
tilisation of fumitories; but here, as the brignter flowers arc 
those which no longer need or are capable of profiting by the 
interference of insects, this explanation ceases to be possible. 

This little fact, therefore, would seem to be one which might 
be classed with those which teach ua that, side by side with the 
developments and modifications which are plainly beneficial to 
the organism of which they form a part, there are others, which, 
as far as we con see, are neither useful nor harmful to their pos¬ 
sessor, though they may, and frequently do, supply features 
which especially attract our attention and admiration. 

J. Traherne Moggripge 


OCEAN CURRENTS 

T WO papers which Mr. Croll has recently published 
“ On the Physical Cause of Ocean Currents u (Philo¬ 
sophical Magazine for Feb. and Mar. 1874), bring the main 
question at issue between him and myself into very dis¬ 
tinct viewj and as the results of the Challenger Tem¬ 
perature-survey of the Atlantic, lately made public by the 
Admiralty, afford (as it seems to me) important data 
towards the settlement of this question 1 shall be glad 
to be allowed to point out what seem to me their chief 
bearings upon it. 

t*hc position taken by Mr. Croll is, that all the great 
movements of ocean-water, deep as well as superficial, 
depend on the action of winds upon its surface. And 
whilst freely admitting that Polar water finds its way 
along the floor of the great ocean-basins into the equa¬ 
torial area, he affirms that this is merely the reflux of the 
current which has been driven into the Polar basins by 
the agency of winds. 

On the other hand, it is fully recognised by myself, 
that the current movements of surface -water are, for 
rite most part, produced by the agency of winds; but 
these movements, I contend, all belong to a horizontal 
circulation which tends to complete itself ,—a surface in- 
draught being produced wherever a surface outflow is 
kept up, as we see in the horizontal circulations of the 
htcrtft and South Atlantic, the North and South Pacific, 
and the Indian Ocean, depicted in Mr. Croll’s own map. 
But I maintain that the deep movements of ocean-water 
are the result of a vertical circulation, which is main¬ 
tained by the continuance of a disturbed equilibrium 
between the Polar and equatorial columns, occasioned 
by the surface-action of Polar cold and equatorial heat. 

As Mr, Croll is unable to understand why J should 
«»eak of Polar cold, rather than equatorial heat, as the 
^Hmurn mobile of this vertical circulation, and accuses 
Ijgg pf gft ignorance of the fundamental principles of 


physics in so regarding it, I may be allowed first briefly 
to explain myself; since others may experience the same 
difficulty, from some want of precision on my part in 
stating my case. The eminent physicists, however, with 
whom I have had the advantage of discussing this point, 
do not share Mr. CroIFs objection, but hold my statement 
to be perfectly correct. 

Heat applied to the surface of any body of fresh 
water, whether by solar radiation, or by the experimental 
application of a heated plate, will raise the temperature 
of the surface-film, without producing any downward 
convection. Limited downward convection, however, is 
occasioned in salt water by the sinking of the surface- 
films which are concentrated by evaporation ; but this con¬ 
vection I found in my Mediterranean observations, which 
have been fully confirmed by those of the Challenger in the 
equatorial area, to be practically limited to the first fifty 
fathoms. Water in a long trough may thus be super¬ 
ficially heated (as I have experimentally ascertained), by 
the application of surface-heat to one-sixth of its length, 
until the temperature of its whole surface-film is raised 
to *oo° or more ; but the further application of sur¬ 
face-heat expends itself in vaporisation, and does not 
communicate itself in any sensible degree to the mass of 
water beneath, which, therefore, can not be put in motion 
by such application. On the other hand, the moment that 
surface-cold is applied, a downward convection is pro¬ 
duced, as Mr. Croll may easily ascertain for himself if 
he will only try the experiment; and the continued appli¬ 
cation of such surface-cold to any one portion of the 
surface will maintain a constant movement through the 
entire mass of the liquid, until thermal equilibrium is 
restored by the cooling-down of the whole. But if the 
restoration of this thermal equilibrium be prevented by 
the application of heat to another part of the surface, the 
disturbance of equilibrium will be kept up, and a vertica 
circulation maintained, as long as these two opposing 
agencies are in operation. If Mr. Croll cannot see that 
this must be the case, 1 am not responsible for his failure 
to apprehend that which theory and experiment alike 
sanction. 

I re-affirm, then, that coki applied to the surface has 
exactly the same motor power as heat applied at the 
bottom; and that its motor agency is more potent than 
that of heat applied at the surface, simply because the 
former is diffused by convection through the entire mass 
of the water, which it keeps on cooling and moving, 
whilst the latter is limited to the surface-film, and expends 
itself in producing evaporation. 

Mr. Croll objects to this, that, if it were true, nearly 
the whole mass of oceanic water must have an almost 
Polar temperature. I accept this issue ; and refer to the 
Challenger temperature-soundings, as justifying it. If 
he will look at the section taken across the equator, he 
will find that —as / had predicted —Polar water there lies 
within a very short distance from the surface. At less than 
100 fathoms* depth, the temperature falls from 78° at the 
surface to 55°, and the isotherm of 40° is reached at about 
320 fathoms. Below this lies a stratum of more than 
2,000 fathoms [thickness, whose temperature, ranging 
downwards from 40° to 32**4, shows it to consist mainly 
of Polar water. And as, from the data supplied by the 
Mediterranean and Gulf of Suez temperature-soundings, 
a body of equatorial water secluded from all connection 
with the oceanic circulation might be expected to have 
the uniform (or isocheimal) temperature of 75 0 from 50 
fathoms downwards, it is clear that the influence of Polar 
cold here extends itself upwards within 100 fathoms of 
the surface. 

Again, Mr. Croll says that I have made no allowance 
for the excess of salinity in equatorial water, which, 
according to him, must counterbalance the increase M 
Specific gravity produced in Polar water by the indite* 
non of its temperature, Hew, again, he isuafortttsutte 
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ftt regards his facts. He appears to have overlooked ] 
the observations proving the lower salinity of 
inter-tropical water, which 1 had cited as furnishing an 
additional indication that Polar water is constantly rising 
from the bottom towards the surface in the equatorial 
area. These observations have been most remarkably 
confirmed by those taken by the physicists of the 
Challenger\ For, whilst in the extra-tropical area the sp, 
gr. of surface-water was in excess of that of bottom-water, 
m the equatorial area it was reduced to an almost precise 
correspondence with it, due allowance for temperature 
being of course made. 

According to Mr. Croll's doctrine, the whole of that 
vast mass of water in the North Atlantic, averaging, say, 
1,500 fathoms in thickness, and 3,600 miles in breadth, 
the temperature of which (from 40° downwards) as ascer¬ 
tained by the Challenger soundings, clearly shows it to be 
mainly derived from a Polar source, is nothing else than I 
the reflux of the Gulf Stream. Now, even if we suppose 
that the whole of this stream, as it passes Sandy Hook, 
were to go on into the closed Arctic Basin, it would only 
force out an equivalent body of water. And as, on com¬ 
paring the sectional areas of the two, I find that 
of the Gulf Stream to be about I-900th that of 
the North Atlantic underflow ; and as it is admitted that 
a large part of the Gulf Stream returns into the Mid- 
Atlantic circulation, only a branch of it going on to the 
north-east; the extreme improbability (may I not say im¬ 
possibility ?) that so vast a mass of water can- be put in 
motion by what is by comparison such a mere rivulet—the i 
north-east motion of which, as a distinct current, has not 
been traced eastward of 30° W. long.—seems still more 
obvious. 

Lastly, the Challenger observations in the South 
Atlantic have proved exactly what I had anticipated, viz., 
that the bottom-temperature is lower, and that the Polar 
underflow lies much nearer the surface in this ocean 
than in the North Atlantic. Now this case appears 
to me to afford the experimentum cruets between 
Mr. Croll's doctrine and my own. For my prediction of 
this result was based on the fact, that, as there is here a 
perfectly open communication between the Polar and 
equatorial areas, the vertical circulation would take place 
more freely. On the other hand, according to Mr. Croll's 
doctrine, it would have been expected that there should 
be a far smaller reflux, or no reflux at all. For, though a 
portion of the equatorial current passes southwards when 
it meets the coast of South America, there is no ground 
whatever for believing that it ever goes near the Antarctic 
circle; and if it did find its way thither, there is no 

closed basin * from which it can drive back a return 
current. 

As it is usually considered in scientific inquiry that the 
verification of a prediction affords cogent evidence of the 
validity of the hypothesis on which it is based, I venture 
to submit that so far my case has been made good. 

William B. Carpenter 


THE DEATH OF DR. LIVINGS!ONE 

'T'HE daily papers have obtained from the London 
* office of the New York Herald the following tele¬ 
gram, containing details of the death of Dr. Living¬ 
stone, dated Sues, Sunday, March 29 : — 


to die in.' The hut was built by ftis followers, who first 
made him a bed. He suffered greatly, groaning night 
and day. On the third day he said , 9 I am very cold ; 
put more grass over the hut' His followers did not 
speak or go near him. Kitumbo, Chief of Bisa, sent 
flour and beans, and behaved well to the party. On the 
fourth day Livingstone became insensible, and died about 
midnight. Majuahra, his servant, was present His last 
entry in diary was on April 27. He spoke much and 
sadly of home and family. When first seised he told his 
followers he intended to change everything for ivorjr, to 
give to them, and to push on to Ujiji and Zanzibar, and 
try to reach England. On the day of his death the fol¬ 
lowers consulted what to do. The Nassick boys deter* 
mined to preserve the remains. They were afraid to 
inform the Chief of Livingstone's death. The secretary 
removed the body to another hut, around which he built 
a high fence to ensure privacy. They opened the body and 
removed the internals, which were placed in a tin box and 
burned inside the fence under a large tree. Jacob Wain- 
wright cut an inscription on the tree as follows : —* Dr. 
Livingstone died on May 4, 1873/ and superscribed the 
name of the head man Susa. The body was preserved in 
salt, and dried in the sun for twelve days. Kitumbo was 
then informed of the death, and beat drums and fired 
guns as a token of respect, and allowed the followers to 
remove the body, which was placed in a coffin formed of 
bark, then journeyed to Unyanyembe about six months, 
sending an advanced party with information addressed 
to Livingstone's son, which met Cameron. The latter 
sent bade a bale of cloth and powder. The body arrived 
at Unyanyembe ten days after advanced party, and 
rested there a fortnight. Cameron, Murphy, and Dillon 
together there. Latter very ill, blind, and mind affected. 
Committed suicide at Kasakera; buried there. Here 
Livingstone's remains were put in another bark case, 
smaller, done up as a bale to deceive natives who objected 
to the passage of the corpse, which was thus carried to 
Zanzibar. Livingstone's clothing, papers, and instruments 
accompany the body. When ill Livingstone prayed much. 
At Muilala he said, ‘ I am going home/ Chumah remains 
at Zanzibar. Webb, American consul at Zanzibar, is on 
his way home, and has letters handed to him by Murphy 
from Livingstone for Stanley, which he will deliver per¬ 
sonally only. Geographical news follows. After Stanley’s 
departure the Doctor left Unyanyembe, rounded the 
south end of Lake Tanganyika, and travelled south of 
Lake Bemba, or Bangneoleo, crossed it south to north, 
then along east side, returning north through marshes to 
Muilala. All papers sealed. Address Secretary of State, 
in charge of Arthur Laing, a British merchant from 
Zanzibar. Murphy and Cameron remain behind/ 

These details are few but intensely touching. We 
believe that the Peninsular and Oriental Company's 
Bombay steamer Malwa , with Dr, Livingstone’s body on 
board, is due on April 13 at Southampton. The body 
will be landed at that port and conveyed to London, by 
railway, for interment in Westminster Abbey; it is to be 
regretted that the faithful Chumah does not accompany 
his master's remains. It is impossible that Govenunesit 
will fail in doing what the whole civilised world takes 
for granted it will do—pay all possible honour to the 
remains of H. M. Consul, and of probably the greatest 
traveller that this or any oiher country ever produced. 


u The Malwa arrived off Suez at eleyen on Saturday 
night, having Mr. Arthur Laing and Jacob Wainwright 
on board, with the body of Livingstone. He had been 
ill with chronic dysentery for several months past 
Although well supplied with stores and medicine, he 
seems to have had a presentiment that the attack would 
prove fatal. He rode a donkey, but was subsequently 
carried, and thus arrived at Muilala, beyond Lake 
Bemba, in Bisa country, when he said, * Bund me a hut 


REPORT OF PROF. PARKERS HUNTERJA# 
LECTURES « ON THE STRUCTURE ANW* 
DEVELOPMENT OF THE VERTMBMAm 
SKULL " , f'Vf: 

j ''FHE new Hunterian Professor, Mr. W. 

! A has just completed his course of eighteen lectu«i 
| at the College of Surgeons, embodying in ihem the result* 
of his researches on that mostdifficult problem, thedewp* 
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iopmeot of vertebrate skull. The plan pursued by 
Mr, Parker has been to describe first in their adult state, 
and afterwards in the various stages of their development, 
Ihe skulls of certain prominent vertebrates which should 
serve as types for the other members of the group, and to 
deduce from the facts thus established the principles on 
which the cranium is constructed in the whole sub-kmg- 
dom. The types selected were the shark, skate, salmon, 
axolotl, frog, snake, fowl, and pig, 

I ^Morphological Elements of the Skull Nothing 
can be more nopeless than the attempt to unravel 
and explain the vertebrate skull by the study of adult 
forms only. The modification of face and brain-case, in 
the long line of creatures which begins with the lamprey 
and ends with man, are so endless that, until the study of 
embryology put the matter on a new and firm foundation, 
the best observers failed signally to produce a true 
M theory of the skull,” the most elaborate attempt of the 
kind—the “ vertebral theory ” started by Goethe and Oken 
in Germany, and perfected by Prof. Owen inEngland— 
having resulted only in a convenient working hypothesis. 

When, however, instead of starting with the highly 
differentiated skulls of adult animals, the embryos of 
these animals from their earliest conditions are made the 
subject of investigation, a new light is shed on the whole 
question. It is found that the skulls of all the vertebrata 
which have yet been thoroughly worked out, originate in, 
practically, a precisely similar manner; and even in some 
of the more advanced stages it would be hard to point 
out very essential differences between the skulls of a fish, 
a bird, or a mammal. Before entering upon the descrip¬ 
tion of the skull of the shark, the first type to be gone 
into,*it will be advisable to consider the distinct elements 
of which the primordial cranium of any vertebrate 
animal is made up. 

a. On either side of the anterior termination of the 
notochord, or primitive axis of the body (Fig. I, Ch.), is 
developed a cartilaginous plate (I.M), which as a rule 
unites both above and below the notochord with its 
fellow of the opposite side. These plates taken together 


were termed by Rathke the investing mass: in the language 
of Pro! Huxley, they constitute the parachordal elements 
of the primordial skull or chondro'craniutn . 

b . In front of and below the investing mass, cartilagi¬ 
nous thickenings with intervening spaces are developed!!! 
the side walls of the body, enclosing, rib-like, the 



Fig. x.— Diagram op Vektrbratb Skuu.. Ch, Notochord ; Vr\ Vr 3 , fir*t 
and second vertebrae ; I.M, investing mass ; An, auditory capsule ; E, 
eye; No, nasal capsu e ; Tr, trabecular; Mn, mandibular ; ify, 
hyoid; branchial arches; Pi.Ft, pterygopalatine process; 

M, mouth: ly. Eu, tympano-Eustachian passage : Cl.i-s, branchial 
clefts ; V 1 . orbit o-nasal f V», maxillary; V 3 , mandibular; V*. pala¬ 
tine division of the trigeminal nerve; VIF, vidian: VIIP, hyo- 
mandibular divisions of portiodura ; IX, glossopharyngeal; X, 
vagus. 


pharyngeal cavity. These are the visceral arches (pleural 
elements, Huxley), the spaces between them the visceral 
clefts. The usual number of these bars is eight, although 
in certain exceptional cases they may be increased to nine 
(Hexanchus) or ten (Heptanchus). Taken from before 
backwards, the pleural arches are named as follows :— 
i . trabecular (Tr), 2. mandibular (Mn), 3. hyoid (Hy), 4-8. 
branchial (Br. 1—5), the clefts separating them being In 
like manner, the mouth (M), the tympano-Eustachian 
passage (Ty Eu) and the branchial clefts (Cl 1—5). At 
a very early period, the mandibular arch gives off a for¬ 
ward process, the palato-pterygoid arcade (PI Ft) which in 
certain cases takes on the form of a distinct pleural 
element. In the branchiate vertebrata (Fishes and 



|*H3. SkUIXOP Shabk. O.Cy occipital condyle J Ft.O, pterotic, and Sp.O sphenotic nroces* ; S.Or, supra-orbital ridge ; B.Tr, basi-trabecular I\ K 
J! I*, labial cartilages; JPLTr.* palato-trabccular ligament; M.Pt., meu-purygewi ; Mck, Meckals cartilage; H.M, hyo-mandibular; C.Hv, 
carato-byal: Pb.Br, CBr, H.Br, and B.l3r, pharyngo-, epi-, cerato-, hypo-, and bwbbranchuU ; Ex.Br, extra-branchials ; Sp, spiracle; II, 

Optic foramen. 


Amphibia) ail these arches with the single exception of 
the trabecular may bear functional gills, the presence of 
these organ, being the chief physiological test of their 
terial homology. 

far more important, however, in the determination of 
these dements of the skull, are the morphological land- 
'ssiarks afforded by the cranial nerves, especially by the 
3 th , 7tb, oth, and rath pairs. It is the constant habit of 
iheae nerves to fork above a visceral cleft, one of the 
'|ij reaches thus formed supplying the posterior face Of the 



arch in front of the cleft, the other the anterior face of 
the arch behind and (see Fig. i). The orbito-nasal of 
ophthalmic (V*) and the palatine (V*) divisions of the 
trigeminal are the special trabecular nerves, the former 
passing over the optic nerve, the latter below it. The 
posterior primary subdivision of this nerve passes behind 
the mouth-cleft, and divides into two branches, both of 
which are distributed to the anterior (or in the altered 
position of the three foremost arches, outer) side of the 
mandibular arch ; the mandibular, or inferior maxillary 
nerve (V*) passing along the original direction of the 
arch, the superior maxillary (V*) following the pterygo¬ 
palatine process. The seventh nerve, or portiodura, 
divides above the tympano-Eustachian passage, its anterior 



4*6 






branch (VII*) going to the inner (posterior) side of the 
mandibular arch, and its posterior (VII?) division to the 
outer side of the hyoid. The glossopharyngeal (IX.), in 
like manner, is distributed to the inner side of the hyoid 
and the front face of the first branchial, the hinder 
face of which, as well as all the remaining branchial 
arches, is supplied by the great tenth nerve, or vagus (X). 

By Rathke, to whom are due the first accurate obser¬ 
vations on the development of the skull, the trabecular 
arches were looked upon as mere forward processes of the 
investing mass, and were called trabecula cranit, or 
* rafters of the skull/’ This misconception of their true 
nature arose from the fact that they very soon coalesce 
with the investing mass, and are only to be found distinct 
in extremely early stages. 

c . Round the organs of smell and hearing cartilaginous 
investments are formed, known respectively as the nasal 
(Na) and auditory (Au) capsules. The latter become, at 
a very early perioJ, united with the investing mass, while 
the nasal capsules come into close relations with the ante¬ 
rior or distal ends of the trabeculae.* These are the para¬ 
neural elements of the primordial skull. 

d . Certain cartilages may be developed in relation with 
and external to the visceral arches, called from this cir¬ 
cumstance il extra-viscerals.” Of this nature are the 
labial cartilages, which take so large a share in the forma¬ 
tion of the skull of many cartilaginous fishes. 

e . Lastly, the general membranous roof and walls of 
the brain-case may chondrify to a greater or less extent, 
but this chondrification is in nearly every case continuous 
with the trabeculae and nasal capsules in front and below, 
and with the investing mass and auditory capsules be¬ 
hind. 

Not only is the originally membranous cranium thus 
strengthened by deposits of cartilage, but osseous 
deposits may take place either in the primordial skull 
itself, or in the subcutaneous tissue surrounding it. 
The latter are called u investing-bones,” or parostoses; 
the former may be of two kinds ; when occurring as mere 
calcifications of the substance of the cartilage, they are 
known as endostoses } when having the structure of true 
bone, as eclostoses. 

II.— Skull of the Shark {.Lesser Spotted Dog-fishy Scyl- 
lium canicula).“The skull of the shark is one of the best 
examples of the chondro-cranium in its least altered state, 
being entirely uncomplicated by the development of in¬ 
vesting bones, and covered simply by a close-set series of 
superficial calcifications. 

The brain-case is much flattened both above and below, 
Seen from above, it is greatly excavated in its central 
portion by the orbits, but expanded in front by the 
rounded nasal capsules (Fig. 2, Na), and behind by the 
more or less quadrate auditory capsules (Au). The carti¬ 
laginous roof of the skull, or tegmtn cranii, is interrupted 
by an oval membranous space, or w fontanelle,” situated 
between the hinder boundaries of the nasal sacs, a posi¬ 
tion peculiar to the sharks. The upper surface of the 
otic capsules exhibits three well-marked elevations for the 
semi-circular canals, and just within that for the an¬ 
terior canal, a small rounded aperture, the remains of 
the primitive involution of the integument from which the 
organ of hearing arose. An elevation on the hinder end 
of the posterior canal marks the position of the epiotic 
ossification so well developed in the osseous fish ; the 
pterotic is also indicated by a large outstanding process 
(Pt O) which forms the postero-extemal angle of the 
skull, and the sphenotic (post-frontal of 'Cuvier) by the 
posterior portion of the supra-orbital ridge (S Or) when it 
coalesces with the auditory capsule (Sp 0 ). The anterior 

^ bro y* (mammalia), or cartilagiaovii (Sauropaid* *ftd 

developed around th* organ of right (K) ncVer really 
foritti part of the ritull, although in the eharks and my*, and some oraeous 
u with the side walla of the brain aat by a cartilaginous 
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process. One very noteworthy point, observable both in 
an upper, under, or side view. It the presence between the 
nasal capsules of a short rod of cartilage (B Tr) repre¬ 
senting the median basal portion, or keystone of the tra¬ 
becular arch, and hence called the basi-trabecular. 

Viewed from behind, the skull presents a large foramen 
magnum, bounded below and at the sides by the well- 
developed occipital condyles, between which is a slight 
elevation, showing the point where the notochord origi¬ 
nally entered the investing mass. External to the occi¬ 
pital foramen, and marking the original boundary between 
the parachordal and otic dements of the skull is the fora¬ 
men for the exit of the 9th and 10th nerves. The tri¬ 
geminal foramen, which always points to the anterior 
Emit of the otic region, forms a large aperture in the side 
wall of the brain-case (V), as also aoes the optic foramen 
(II). 

The jaws are very loosely united to the other parts of 
the skull, and consist of an upper and a lower dentigerous 
arch, the former of which is connected with the skull by 
two bands of ligamentous fibres. The lower arch (Mck), 
which articulates with the posterior end of the upper, is 
the homologue of Meckel’s cartilage, the rod which forms 
the foundation of the lower jaw in all vertebrata, but 
which as a rule, owing to the great development of invest¬ 
ing bases, is reduced to a more slender style, or is even 
suppressed altogether. The posterior portion of the 
upper dentigerous arch (Qu) answers to the quadrate, a 
bone which in all Teleostei, as well as in Amphibia and 
Sauropsida, gives attachment to the mandible. The re¬ 
mainder of this M upper-jaw ” represents the series of bones 
(pterygoid, meso-pterygoid, and palatine) which in the 
osseous fish connect the quadrate with the fore-part of the 
skull, the meta-pterygoid or proximal end of the mandi¬ 
bular arch being represented by the band of fibrous tissue 
(M Pt) which connects the quadrate with the auditory 
capsule. 

Close behind the attachment of the meta-pterygoid 
ligament, a large pbalangiform cartilage (H M) is articu¬ 
lated to the auditory capsule ; this represents the hyo- 
mandibular of the osseous fish, the largest bone in the 
suspensory apparatus of the lower jaw, and the uppermost 
portion of the hyoid arch. Between this cartilage and the 
meta-pterygoid is a space (Sp), which in the recent state 
forms a communication between the cavity of the mouth 
and the exterior. This is called the spiracle, and answers 
to the tympano-Eustachian passage of the higher verte- 
brata. The distal portion of the hyoid arch consists of a 
large and strong cartilage, the cerato-byal (C Hy), below 
which is a basal piece, common to both sides (shown in 
the figure by dotted lines), the basi-hyal. This is an ex¬ 
tremely simple mode of segmentation of the hyoid arch, 
and approaches nearly to the primitive condition. 

The cerato-hyal is connected with the mandible by a 
ligament—the mandibulo-hyoid ligament (mhl). 

There are five branchial arches, all of which are split up 
into four segments, called, after the names originally 

? ven by Prof. Owen to the corresponding parts In the 
eleostei, pharyngo- epi-,cerato-,ana hypo-branchial. The 
inferior median piece, or basi-branchial (B Br), occurs 
only in the hinder part of th t series. 

The extra-viscerals are represented by the labial carti¬ 
lages (I‘—I s ) and by the Cxtra-branchials (Ex Br 1—5), 
between which and the branchial arches extend carti¬ 
laginous rods, acting as supports to the Septa between the i 
giU-pouches. The last arch, however, bears no gift and 
has no extra-branchial corresponding to ft. The hyoid 
also is devoid of an extra-visceral, although it be art a series 
of greatly divided cartilages, which support the ^teriitf 
wall of the first gill-sac; this arch,consequent*x^urries 
a half-gill, The branchia of the mandibular 
sented by a vascular *fdexusV(pseudo-bt«ix<A(ia) op the 
anterior side of the spiracular opening. ,,/ry/; 
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NOTES 

Aft International Horticultural Show is to be held at Florence 
in May, from the nth to the 25th. The Sociitf Royale Toscane 
ePP/otikulture offers 100 medal* of gold, 221 of silver, and 131 
of bronze, and five grand prix d’honneur are offered respectively 
by the King of Italy, the Minister of Agriculture and Commerce, 
the province of Florence, the town of Florence, and the lady 
patronesses. Prince Demidoff and Prof. Parlatore have also 
placed gold medals for special classes, at the disposal of the 
committee. Coincidently with the Show the International 
Botanical Congress will be held at Florence under the presidency 
of Prof. Parlatore. The programme of subjects for discussion 
includes questions on the nature and functions of hairs on plants, 
on cell circulation, on the latex, on the automic movement of the 
leaves of plants, on the causes which determine the direction of 
the root in the germination of a seed, on the causes which in¬ 
fluence the direction of the growth of branches, especially of 
weeping trees, on the analysis of the organs of reproduction 
between cryptogams and phanerogams, as well os many other 
subjects more widely known, and subjects of debate such as the 
origin of Bacteria, the determination of fossil plants by their 
leaves, the distinction between species, race , and variety , and the 
origin of insular and alpine floras. The President and Secretaries 
of the Socuii Royale Toscane d*Horticulture announce their 
readiness to communicate with any botanists who wish for fur¬ 
ther information with a view to attending the Congress. The 
official language of the Congress will be Italian, but papers 
may be communicated and discussions conducted in any language. 
Representatives to the Congress have been appointed from the 
various countries of Europe, and from Egypt, Australia, Mexico, 
Brasil, &c, Among the names of those who are expected are 
announced the following English botanists :—Messrs. Hooker, 
Trimen, Ball, Hiern, Hogg, Maw, Murray, Allmann, and 
Binney. As a measure of precaution against the introduction 
of the Phylloxera, the importation of vines and of other fruit- 
trees into Italy has been rigorously prohibited since October 31 
last. 

Thk Syndics of the Cambridge Botanic garden in their annual 
report state that the Curator has nearly completed .the re¬ 
arrangement of the herbaceous plants, and it is hoped the 
laborious task will be finished in the ensuing year. The plant 
Houses are in a good state of repair, but over-crowded. The 
Professor and Curator are unable to tec in what manner the 
number of plants kept in them can be materially reduced without 
injuring the efficiency of the garden. Several of the finest and 
most valuable specimen plants now threaten to grow through the 
roof of the hou«s. The Syndics acknowledge some donations 
of foreign seeds and plants, but they are under the necessity of 
discouraging gifts of seeds of plants belonging to wanner regions, 
because of the want of room for their proper cultivation. 

Wit are very glad to hear that negotiations are pending for the 
transfer of the valuable Museum of Natural History, which was 
formerly in the possession of the East India Company, from the 
India House, where it has been for some time stored, to South 
Kensington, where it will at last be available for reference and 
Study. This desirable transfer we strongly recommended in an 
article which appeared about a year ago (Nature, vol vil 
P* 457 )- ' ‘ 

A purse of 540 guineas has recently been presented by mem¬ 
bers of the British Association and other friends to Mr* W. 
Fengelly, F.R.S., F.G.S M as a testimony to the high value of 
; Ms labours in conducting the exploration of Kent's Cavern, 
pey n apd of other services to science* After the presen- 
appeared that many of Mr. Fengejly** friends and 
r faults bad been left in ignorance of what was proposed* To 


enable all such persons to join in this mark of appreciation the 
hon. sec* to the testimonial fund, Mr. J. E. Lee, F.G.S., Villa 
Syracuse, Torquay, is prepared still to receive subscriptions up 
to the 17th of April. 

A German Natural History and Anthropological Society for 
Eastern Asia has now existed for a twelvemonth, having been 
established on March 22, 1873. The headquarters is at Tokio, 
and the Society consists of fifty-two [members, twenty* three 
being resident at Yokohama, twenty at Tokio, seven in Hiogo, 
and two at Singapore. Herr von Brandt, the Minister for the 
German Empire in Japan, is its president The Society has al¬ 
ready published a volume of “ Proceedings/* containing several 
interesting and important papers on the subjects for the cultivation 
of which the Society was founded, especially on the ancient cus¬ 
toms and history of Japan. 

A monument to Antonio Bertolini, author of ** Flora Ita¬ 
lics, 1 ' has been inaugurated at Bologna. 

Hr. Ascherson, of Berlin, has gone to Egypt as a member 
of a commission oi exploration. Prof, Plancbon, of Montpellier, 
has been sent by the French Government to the United States to 
inquire into the new vine disease caused by the Pemphigus 
vitifolia. Other botanists at present occupied with foreign ex¬ 
ploration arc, Sig. Pichler in the east, and Messrs. Lorentz and 
Hieronymus. 

The chairs of Botany at the Universities of Genoa and of 
Modena were announced vacant at the end of January. 

The new edition of Pritzel’s “ Thesaurus*’ will be edited by 
Prof. Jessen. 

Prof. Stefano de* Rossi has just started in Rome a Bulle - 
tino del Vukanu The learned geologist has undertaken to 
chronicle and to comment upon all the volcanic phenomena 
which are observed in Italy and the surrounding islands. Two 
parts of the periodical have been published, giving details of 
every commotion felt during 1873. The ground was in such 
activity that Prof. Stefano de' Rossi has been able to report more 
than three hundred separate phenomena. The mean number of 
seismic commotions in the whole Peninsula is almost one daily . 

An aeronautical experiment of great importance took place on 
March 22. The balloon ** Etoile Polaire ” was sent up with 
two aeronauts, M. Sivel and Croce-Spinelli, to test if the respi¬ 
ration of an ait rich in oxygen would enable observers to reach 
a high level without being suffocated by the rarity of the sur¬ 
rounding medium. The experiment was suggested by M. W. 
de FonvieUe in his “ Science en Ballon/* and an apparatus was 
constructed by M, Paul Bert, Professor at the Sorbonne, 
and a Member of the National Assembly. The * * Etoile Polaire ** 
started at it.40 a.m. from the La ViUette gasworks, and at 
12.4 p.m. had readied 5,000 metres. The temperature, which 
was + I3°C. on the ground, had sunk to - 10* C. M, Croce- 
SpinelU was almost suffocated, but by using the oxygenised-air 
respirator he recovered. His pulse, which was beating 86 on 
the ground, was beating 140, and with the respirator 120 only* 
These experiments were conducted from 12.4 to x.30 p.m., when 
the balloon bad reached 7,400 metres, where the thermometer 
sank to — 24°. No observation was taken daring the descent, 
which took place at 2.x2 p.m. at Bar-sur-Seine, 120 miles 
from Paris. On landing, the temperature was + 17*. M. 
Croce-SpinelU had with him a little hand spectroscope sup¬ 
plied by M. Janssen, He states that all the aqueous lines belong¬ 
ing to the vapour had disappeared, and that the solar rays T> and 
/*were growing very dark. When not using the respirator the 
sky seemed quite dark, but the blue colour was restored when 
respiring oxygenlsed air* The xneasnremeat of the balloon was 
2,800 cubic metres* It was elevated with 1,650 metres of lighting 
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gas, berrying with it 380 ballast, of which no more than.40 were 
left for descending from 7,400 metres* The altitude is higher than 
any French aeronaut has reached up to the present time, but Mr. 
Glaisber, without the help of any oxygenised air, navigated 
the atmosphere on several occasions to that distance from the sea- 
leveb-as on August 28, 1862, April 18, 1863, June 26, 1863, 
(ict. He had no feeling of suffocation except when he reached 
«a,odo metres on September 5, 1862. It is to be supposed that 
with proper care and with persons properly trained and selected, 
the method, although efficacious, is not required except at 
higher level or for the purpose of increasing the comforts of aerial 
t ra vellers. It is very probable that it is useless to keep several 
mixtures and that pure oxygen is better as being more efficacious 
and less bulky. 

This year’s International Exhibition at South Kensington 
opens next Monday. 

At the annual general meeting of the Royal College of 
Physicians of London, held on March 30, Sir George Burrows, 
F.R.S., was re-elected President of the College. 

Astronomers will be interested to learn that among the 
numerous able men whom the President of the republic of 
Ecuador has gathered to that city in order to develop the 
University of Quito, there has appeared one, Father Menten, 
whose interest in astronomy has been such as promises to settle 
the long-mooted question as to an observatory in that city. 
Menten has now returned to Quito laden with a portion of the 
instrumental outfit that he was ordered to secure at Munich. 
Among the apparatus is a six. inch meridian circle. Father 
Menten was for some time a pupil of the eminent Arge- 
lander. 

The Royal Academy of Belgium has announced the following 
subject for its prize essay for 1875The relation of heat to 
the development of phanerogamic vegetation, especially with 
respect to periodic phenomena, and the value of the dynamic 
influence of solar heat on the evolution of plants. 

It has been proposed to hold a fungus show in Scotland ; a 
preliminary meeting Is to be held in Marischal College, Aber¬ 
deen, on April 14. 

Mr. J. C. Mklus, late Commissioner of Crown Property at 
St, Helena, announces as in the press a work on the geology, 
fauna, flora, and meteorology of St. Helena. Separated so far 
as the island is from any mainland, and showing no trace of any 
former connection with a continent, there are many questions of 
interest as to the origin of its flora and fauna. This work is 
stated to be based on Mr. Mellis’s own observations, and 
promises to be of great value. 

Mr. “Watson has brought to England a series of paintings 
by a Japanese artist illustrating some of the customs of the 
Ainas, who inhabit the island of Yezo, or Sesso as it is some¬ 
times spelt, north of Niphcm. Not much is known of the Amos, 
but they are>egarded^as the aborigines of Yezo,>bo have been 
driven inland by.the fringe of Japanese settlements all round the 
coast The first of the series is said to represent the traditional 
origin of the race. A woman is in a cave weeping, and a dog is 
carrying to her a red flower, apparently a rose. It does not, 
however, appear to be known what this symbolises. A coloured 
drawing of a male Aino executed with great care and regard to 
detail, shows bows and arrows of native make and a sword of 
Ja panes e manufacture. A cord is worn round the head to help 
to form a support for a weight, as they never carry burdens on 
their backs. The portrait of a female shows the broad tattooing 
round the upper and lower Up and oti the arms, as the sign of 
marriage. Both the male and female wear earrings, which it a 
eflottast to the Japanese, who never wear pemotud ornaments. 


The woman is playing on a kind of guitar with five strings. In 
the views of the interior of the dwellings all cooking utensils 
have their Japanese names written against them by the artist, so 
that their use may be known though their shape is not familiar* 
Some of the series illustrate whale harpooning, which is done 
with a two-pronged harpoon, and many are devoted to the fes¬ 
tival of the bear. After killing a bear they appear to rit round 
It in state solemnity, as if worshipping it and offering it food and 
drink. Presses of many colours are worn, and the bear is deco¬ 
rated. Their commerce is represented as the collecting of sea* 
weed, drying it, packing it in bundles audselling these by weight 
to Japanese. The drawings of the articles used for food, lami¬ 
naria, crabs, holothuria, cuttle-fish, &c., are drawn with great 
detail and delicacy of colouring. 

The first volume of 44 Repertorhim annuum Literature Bota¬ 
nies Periodica?, 15 has appeared, published at Harlem under the 
editorship of Van Bemmalen, It professes to give an account, 
for the year, of all botanical papers read in full or in abstract 
before Societies, and also to notice memoirs and communications 
to Societies. 

Dr. L. Jitst, Professor of Agricultural Chemistry in the Poly¬ 
technic School at Carlsruhe, has just published, with the co-ope¬ 
ration of several distinguished men of science, an Annual of 
Botany, intended to form a complete record of all botanical 
works published during the year. 

The Bureau des Longitudes is no longer connected with the 
National Observatory of Paris. It is to have its own budget, 
library, and a public building will be arranged for its private 
use. The most influential member and president is M. Faye, 
who is making a public appeal to French astronomers asking 
them to devote themselves to the spectroscopic observations of the 
sun. 

Mr. W, S. Clark, president of the Massachusetts Agricul¬ 
tural College, publishes a lecture On the Circulation of Sap in 
Plants, containing a great amount of information as to onr know¬ 
ledge of the subject, and a number of tables and diagrams to 
illustrate the maximum and minimum pressures of the sap in 
different trees. Mr. Clark maintains, in opposition to some 
recent statements, that there is a flow of crude sap upwards in the 
wood, and a flow of organisable material essential to the life of 
the plant proceeding from the leaf to the root through the bark 
and cambium layer, from which the growth of the season is 
formed. 

The annual reunion of the Socitkcs Savantes des D^parte- 
ments of France, will take place at the Sorbonue from April 8 

to II, 

Once every year French astronomers hold a general 
meeting at the office of the Minister for Public Instruction* It 
will take place this year in the beginning of April* 

French officers belonging to the general staff are regularly 
attending the observatory to be trained in astrbnomy, A 
special building has been constructed for their use by iif* 
Leverrier. 

Dr. Hyrtl, the eminent Professor of Anatomy hi the 
University of Vienna, delivered bis final lecture on March $ 1 # 
and took leave of his class. In the afternoon he met an assem¬ 
blage of more than three thousand pupils and friends, who pre* 
sented him with addresses and other expressions of esteem, wltiA- 
were feelingly acknowledged by him* >/. 

The additions to the Zoological Society^ Gardena durlng ‘.S&v. 
past week include two Laughing Kingfishers (Z?a^, 
from Australia, presented by Mr. J/ tyeywtfdj:a 
Crow {Corvus scapulatus) from the 
presented by Capt. E; Warhead, 

{Oms canna), bom m the Gardens; two Y 
(Qmitr*sjcnday$ fironi south-east ^ 
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CELESTIAL CHEMISTRY # 

II. 

* tXTK have now gone through, as briefly a* loan manage to do if, 
w * the principal point# in chemistry and the principal points in 
spectrum analysis with which we have to deal when we are 
dealing with the chemical substances of our own planet. Yon see 
the point of inquire is the chemical and spectroscopic study 
of toe differences between atoms and molecules. We have 
now to apply these two lines of thought to a consideration of 
what I hive called Celestial Chemistry. 

In the first place, how is the study of Celestial Chemistry 
carried on ? To answer this question I will give you an idea of 
the way in which the spectroscope is added to the telescope. 
We, of course, require a spectroscope in order to bring into play 
refraction or diffraction, and we equally, of course, require a tele¬ 
scope In order to collect the light which comes to us from the 
various light sources which are to be found in the sky. You 
now see a photograph of what is technically called the eye piece 
end of the most perfect and most powerful telescope in the 
world, which I am proud to say is in England. It is the tele¬ 
scope belonging to Mr. Newall of Gateshead, We see the prin¬ 
cipal telescope and the various finders, which enable the observer 
to find the most delicate object which shines in the sky. 

You will get an idea of the enormous quantity of light col¬ 
lected by this instrument, when I tell you that the diameter of 
the pupil of the eye is less than a quarter of an inch, and that the 
diameter of the object-glass of this telescope is 25 inches, and 
that the quantity of light utilised depends upon the squares of 
the diameters. Of course, when we have to deal with feeble 
celestial objects lying at an immense distance from us, and which 
give but little light, it would be absolutely impossible to use 
Urn prism with any effect unless in the first instance we thus 
collected a large amount of light to work with. 

Now then, having our spectroscope attached to our telescope 
fat the way indicated, to what must we turn our attention? 
You will see in a moment that it is useless to consider such a 
body as the moon. I say useless, of course bearing in mind that 
we are here dealing with chemical considerations, because the 
light which we get from the moon is simply sunshine second 
hand, and the moon has no atmosphere. The same remark 
applies to a certain extent when we deal with the planets, because 
they also, as you know, are ht up like the moon by the sun, but 
they have atmospheres, and much is to be learned from them in 
this way. What we have to do in the main to get a just general 
outline, in order to study this Celestial Chemistry is, to confine our 
attention to those bodies which shine by their oVn light. And 
if you think the matter over for a minute you will see that there 
ate two distinct classes of such bodies. In the first place there 
are the NebuU, and Cornets, and Meteors, which shine by their 
own light. And again, there are the sun and the fixed stars, 
which shine also by their own light; but with this important differ- 
enoe, that while we get the initial light radiated by a nebula, a 
comet, or meteor, the light which we get ftom a star is not the 
initial light, but a difference light; a great deal of the light 
radiated having been stopped by the atmosphere of the star. Ho 
that In the case of a sun, by which of course I mean a star—our 
Skm being merely the star which is nearest to us—although it 
shines by its own light, we get a difference light while we get 
what we may call the total light from the first class. 

An d here let me add that fa is the chamiesl composition of the 
atmosphere of the star which thus stops the Hght which we can 
study. If the stars had no atmospheres there could be no star 
chemistry, because their speotra would be continuous, and fat that 
case neither qualitative nor quantitative spectrum analysis would 
be possible. ' 

We deal then with radiation in objects of the first class and 
with absorption in objects of tbe second class.* 

Let us commence our study of those objects which shine by 
their own light by the study of the comets and the meteors. It 
Is unfortunate that since the more general use of the 
nwcunscope, no large comet has made its appearance, but still 
eesoesmaaofieaiw^ # , 

there Is a spectrum which in the main is common to a great 
many of the compounds of carbon; and here I may paren¬ 
thetically remark that carbon is, of the rix^thme etenents 
to wklch 1 fc*?e referred, the only element which with dm electric 
tfaa* we can employ in the arc presents us with the distinct 
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appearance of a compound spectrum. Side by side with this 
generic spectrum of the compounds of carbon I will show you 
the spectrum of the head of a comet which was observed some 
years ago ; and I may add that several other comets have been 
observed since, with the indication that their spectra are to a 
very large extent, if not absolutely, the same; so that we may 



Fig, i.— Hc-U and iuvvlopts of a Comet* 

say there is a probability that, in the cose of some of the comets 
at all events, we are dealing with a class of bodies in which a 
compound of carbon is concerned, or if not that, that the mole¬ 
cules of the comet resemble somewhat those of the chemical 
substances which give us such spectra. 

Closely connected with comets by the recent hypothesis of 


Schiaparelli, are meteors, and falling-stars. So far as I know 
at present, far the case of falling stars the cometaiy spec¬ 
trum has not been seen, but it has been noticed in several 
shootfog-stars that the vapour of sodium is present, indicated by 
tbe dojtfale bright line in the yellow part of the spectrum. 
Now m meteorites are large meteor* which have fallen to tbe 







earth, and this being so, we can chemically examine them as hanst the bodies in space which shine by their own light, the 
ea&Uy as substances which have consolidated here. These bodies light not being subsequently absorbed by an atmosphere through 
may be roughly divided into iron meteorites and stone meteorites, which it passes; we will now therefore pass to the class of Stem* 
and roughly again into meteorites which contain elementary With regard to stars, I, have a diagram to bring before yojt, 
metallic molecules, and others which contain compound mole* which summarises in a convenient way a good deal of the 
cules, that is, mixtures of metals with the metalloids. work which has been very carefully done by Father Seochi of 

The observations of the spectra of nebulae we owe mainly to Rome. I shall have to refer to several other diagrams after* 
Hr. Huggins, a distinguished English observer, who has given wards ; but this, I think, is the best one to place before you in 
very much attention to this branch of inquiry* One thing we the first instance. 

know for certain about the nebulae from those observations is ' The spectra in the diagram are the spectra of various stars* 
this i we are dealing either with gases alone pir With solids bang- You will at once see that there is a difference between those 
tog about in gases, and one of the bright lineal Which we observe spectra, and you will see that there is a double difference be* 
tefl& us that we are dealing with hydrogen |*s; so that the same tween some of them. In the first place, you have an extreme 
method of inquiry which, applied to comets, tells us that pro- simplicity in some cases and complication in the others* But 



Fie. 3.—Spectrum Of the netmlw.—i. *. 3, Uses observed. Above, the solw 
spectrum is shown from A to r; below, the bright lines of magnesium, 
nitrogen, barium, and hydrogen, in the corresponding part ot the 
spectrum. 

bably to some cases we are dealing with a compound of carbon, 
tells us that we ate chiefly dealing, in the case of nebulas, not 
with a compound of carbon or with a compound of anything, but 
With a true element—hydrogen. 

That, you see, is a very great step ; and a very few years ago 
It would have been considered presumptuous almost to think 
that man could ever tell what substances were building up the 
nebulae which lie at such infinitely remote distances from us. 

Sohnuch then for comets and meteors and nebula. These ex- 


Ftc. 4. — Ring nebula in Lyra, with its spectrum. 

you see, also, that the question of simplicity and complica¬ 
tion is not the only question, that is a question merely of de* 
gree ; but there is a difference in kind. For instance, you will 
at once acknowledge a difference in kind between the spectrum 
of o Herculis and Sirius. 

The diagram of the former, although it has been made to no 
laboratory, and although it deals with no metalloids or no com¬ 
pounds which have been got upon the earth, is as good a diagram 
as I can put before you to explain what I mean by the channelled 
structure of the spectrum of tnejmetalloids as opposed to the line 
spectrum of the metals. 
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Fui* $*-'Various Ste lar bpectra (Sccciu), 


S Bearing totafod the mat simplicity of the spectra of stars like 
• Lyra and Sirfu*, »ad tie |mt<sr complexity of the mectrai Una 
ta* *Ur like the sun? bsStej in wind, $ko. the distance in 
wjwew we spectra that I have referred to, we can 
divide all the stars which shine to the heavens which we have 
already observed, into three desses. This has been done by 
Rnthenurd and Secchi. 


Xiet me strengthen what I have to say by showing you rathei 
more dtebomte drawings of three stars belonging to these difffr 

«on*idergttoi« 

which I have brought before you regarding the spectra Of ths 


metals and the metalloids. There is the channelled sfcaoe spefc* 
tram of the star a Herculis; there is the banded spectrmdf 
the star a Orionis; and there is the equally bundedT' SCNMctritoa 
of a star to the constellation of the Scorpion* . In HFtSiJjie 
cases you will see we are dealing, not'with, 4m --SSwi ' 

^bich we have simple spectra, but with 

"Now let me contrast 'on 

stars, one to the first class end the other to theseebnd, 
o^tmst the spectrum of Sirius w% #w 
Orion, to which I have already 








observe—forAil Is a very important pofat—foe extreme 
MM of the lines, which ere the lines due to hydrogen, and 
hcstoest the thickness of these lines and the simplicity of the 
ipecliiu p with the thinness and peat number of the lines in the 
'ter in Orion, and the complexity of its spectrum ; and remem¬ 
bering that both these maps are on the same scale, let me point 
Out that aU the lines which are so thick and so obvious in the 
ap cctrum of Sirius, are altogether wanting in the spectrum of the 
Star m Orion. 

1 hope I have convinced you, by the sight of these dia¬ 
grams, that supposing the observations on which they are based 
So be true, we We in the stars which shine three perfectly dif. 
ferent kinds of absorption of light going on in the atmospheres 


of those stars. We have an absorption which We assy call a 
simple absorption, seeing that the lines axe few ip number; we 
have an absorption of the same kind, but different in degree, 
which we may call complicated, seeing that the lines are *k$! 
lines, but that they are very much increased in number. And. 
again, in the third class we have an absorption of a different 
kind altogether; instead of having an absoiption of lines we 
have an absorption of bands. Thu I shall venture to call a 
metalloidal absorption. 

Of course if we were merely limited to the spectrum of these dis¬ 
tant stars, in spite of theenormous skill and care which Mr. Huggins 
and Father Secchi have brought to bear upon this inquiry, we 
probably should never go very much further; but you know that the 
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Second Class. 


Pirn Class. 


Third CUw. 


Fro, Cb—The Three Classes oi Stars (Secchi). 


tun is,ate aH, <mr tun, merely for the reason that tt Is the nearest 
Star; arm fofcwfete it Is clear to you that if Wt tfoifarie the sun 
with anjN&tofc like the attention that it deserves, bearing in 
mind its menparativc nearness to us, we ought to be able to get 
out of the tmi a great number of foots which will help us the 
better to tettifftiuid the various appearances in foe different 
start. 

I needirit fay fa you that a grekt deal of fawfolfc has been 

. .. * ‘ "" ‘ “ even its 

put be- 
the sun, 
Celestial 


taken to tepmitt tne sun, to mar its tmi 
chemical eWerituiurt * and if you will allow i 
foie you far fame ertoskforations haring fl 

wWchhaSilairihirfriB&etablei 
Chemist#. 


In the first place, let me call your attention to the sun as we 
see it ordinarily. We see that on the sun there are spots, and 
that on the limb there is a dimming; both the dimming of the 
limb and of the spots being due to the absorption of the sun** 
atmosphere which is at work, as I have already told you in the 
case of the stars, and which separates the stars as a cl a ss from 
the comets, meteors, and the nebulie. 

Next consider the sun as it is seen in an eclipse. Some of 
you may be surprised to learn that the sun, as we see it eveiy 
day, is not by any means the whole sun, but only, so to speak, 
the kernel of an enormous mass of vapour extending for thou¬ 
sands and tens of thousands of miles around the visible sun. 

Now in an eclipse, when all the sun ordinarily visible is hidden. 




W* get Wlcafomi of a bright something extending to some 

little distance above foe visible 


latwni 


Lesun. On this point 1 may specially 
to a photograph taken in the eclipse 'of 1870, at 
„„ B „_ whteh, outride the dark moon which is covering the 
gad fowefore outride foe sun, a mass of light Which 
to be dee to -vapour* teomndfagta sun is 


icated. 


We 


In India hi the year 1871, under some- 


_ nt conditions, we weiw fortunate enough to record 
ted more of foe son's surroundings. In this, sur- 
>foe dark moon, 'fae have ah immense mas* of some- 
'rSr, ’hrieht extending to a 11 —“ — taat*. 


Now, by studying foese phenomena in the case of foe sun, of 
course we are studying ‘bailor things in the case of every star; and 
what do we find ? We find, in the case of the sun, that sur¬ 
rounding the risible sun there extends to a very considerable 
distance an atmosphere of an element that we have not here, and 
which is probably lighter than hydrogen. Immersed in this, 
and therefore extending to a smaller distance from the sun, 
is another envelope, wmch has been called foe chromosphere, 
consisting, in foe main, of hydrogen. The brightest part of 
this lies pretty dose to the sun. This xvgion is excessively 
bright— so bright, that by a certain method It can be seen wife? 
oat way eclipse whatever. Immersed fa this hydrogen ted 















































therefore still nearer the ion there is an enormous quantity of 
vapours of the different elements existing in the son, in what we 
may term a reversing layer, and It is to the absorption of the 
elements in this layer that the absorption of the sunlight, and 
therefore, so to speak, the creation of the spectrum of the sun, is 
in the main due. 

I will now direct your attention to two photographs of the solar 
spectrum, and reminding you that the complexity of a spectrum 
depends upon the number of elements, ana upon the pressure at , 
which the vapours of those elements exist in the atmosphere of 
any star, you will gather from these photographs a pretty good 
idea of the extreme complexity of the sun's reversing layer to 
which 1 have referred. 

In a photograph of any part of the sun’s spectrum each of the 
Hues of course has its story to tell, not only so far as the substance 
which is at work doing that particular part of the absorption 
Is concerned, but also even so far as the quantity of that sub* 
stance is concerned ; because not only will a certain substance 
absorb particular waves of light, but it will absorb many waves, 
or few, or none at all, according to the quantity of that particular 
substance in the envelope surrounding the sun. Now there 
is a great deal of calcium in the sun, ana therefore the absorption 
lines of the calcium are very thick, the absorption lines ot the 
other metals which do not exist in such great quantities in the sun 
being very much thinner. 

Having brought before you these various points connected 
mainly with the sun, so far as its physical constitution goes, let 
us consider what is the chemical constitution of the sun. 

I have already told you that surrounding the sun is an enve¬ 
lope composed in the main of hydrogen, and of a new element, 
and that nearer to the sun is a region of vapours of great com* 
plexity, containing at least one new element This region con¬ 
tains, besides hydrogen, and dealing with known elements, 
magnesium, sodium, titanium, calcium, nickel, chromium, iron, 
manganese, aluminum, copper, zinc, barium, cobalt, and so on, 
and latterly we have had reason to suppose that some six or 
seven new elements must be added to the list—potassium, lead, 
cerium, uranium, strontium, and cadmium. Further, if instead 
of the new u atomic weights " of the elements we take the old 
"combining weight" we find that the arrangement of these 
layers round the sun follows the vapour densities of the various 
substances either absolutely or very closely. 

This then is the verdict of the prism with regard to the chemi¬ 
cal constitution of the sun, the nearest star that we can get at; 
and I think you will acknowledge that if the prism had done 
nothing else it would have done good work. But I think it has 
done very much more, because it has enabled us not only to 
chronicle those things as existing in the sun, but in connection 
with the other facts which 1 have already brought before you it 
has enabled us to place the sun in its proper position amongst 
the stars. For instance, I have already called your attention to 
the first, second, and third classes of stars. Is the sun in the 
first, the second, or the third class ? Boes its spectrum contain few 
or many lines ? or are there channelled spaces or bands ? Its spec¬ 
trum is not excessively simple ; there are no channelled spaces 
or bands ; and therefore the sun is to be placed in the second 
class of stars. Can we then go beyond this chronicle of facts, 
which I am afraid some of you may have considered rather 
dry? 

You know that what a scientific man has to do in any research 
is not merely to add fact to fact, and to go blindly looking after 
facts irrespective of order. What he has to do after he has ac¬ 
cumulated a certain number of facts is, to try whether it is pos¬ 
sible to arrange them in order. If you wish to get a law out of 
any accumulation of facts in physics, in chemistry, or astronomy, 
you must first get your facts into order or you will never do it. 

Is there any possible order Into which we can group these various 
facts to which I have referred ? I venture to think there is. 

Call to mind the three classes of stars. Is there any other physical 
quality tacked on to those differences ? Yes. The stars with the 
Msnplest spectra are on the whole the brightest stars in the heavens ; 
and the channelled spaced stars are on the whole the dimmest 
stars in the heavens. Of about 500 stars which have been already 
observed, over 300 are of the complicated second order or type. 
There are a great many bright stars of the first Older, but an 
extremely small number, only, I think, about 27 of the third 
order with the channelled space spectrum. Now, if this be true, 
and if it be fair to assume that the star which is the brightest Is 
on the whole the hottest, and I think it isfxir to say so, if you 
*U other things as equal, then you cow to a g 4 mlia&(m 


of this kind, that the brightest and hottest stem hr the h©evens 
have the simplest spectra, and the dimmest, reddest, coldest stars 
have a spectrum entirely different If this be so, can we connect 
these facts? I think so. Grant'these facts {and the Mm %km 
will show whether they are facts), and the thing is clear. We 
may group them all together by supposing that in the stars of the 
first and second classes there are dissociating forces at work 
which, from considerations which I have not time to bring before 
you now, we can imagine to be infinitely higher, or at least con¬ 
siderably higher, than any dissociating force that we can get 
here even with the electric spark. If you imagine In them 
stars an atom*severing force greater than we can obtain here, you 
can at once group in a working hypothesis all the facts which I 
have brought before you, and in a simple way; and let me add 
that simplicity in Science is a venr great evidence of truth. 

If you assume that at the highest possible temperature—here 
I use the word temperature for want of a better—of a stay 
you have work done in continuation of the work done in term- 
trial furnacethat is to say, if instead of having 63 elements 
which we have here with our furnaces, there is a much smaller 
number, taking into consideration the increase of temperature, 
von will see at once that the brightest and hottest star in the 
heavens should have the simplest spectrum, because there you 
have the fewest elements, and that the coldest, reddest, dimmest 
star should have a spectrum indicating metalloids and com¬ 
pounds because you have there a low temperature, at which the 
metals do not exist except in combination. And if you think 
this matter over you will see that this suggestion of a 
higher temperature giving us a simpler condition of what we with 
our paltry temperatures call chemical elements, instead of making 


Fiu. 8.—Tho Corona (Indian Eclipse, 1871), 

these stellar spectra complicated, difficult to recollect and fa 
understand, puts them ail in one line easily to be grasped, and a 
line which I venture to think is somewhat coincident with the 
probabilities of the case. 

Boes the work stop there ? Has it nothing to say to comets 
and meteorites? Here again it has a question to ask. The 
beautiful hypothesis of Schiaparelli, which is accepted by all 
astronomers, has made it perfectly clear that a comet is not hi ng 
more than one of an infinite number of meteors or meteorites? 
or whatever you like to call them, travelling in cometary orbits 
round the sun, and to which the showers of shooting stars ate ’ 
due. We know that there is a comet connected with that parti* 
cnlar meteor swarm which gives us the November meteors, and 
we know that there is another comet connected with that parti¬ 
cular meteor swarm which gives us the August meteors: a nd we 
assume that in all probability there are millions, or any enormoot 
number that you like, of meteors, or meteorites, or shooting stars 
peopling a part or the whole length of that concrete orbit so to 

How is it then that there Is only one comet amangstaU that, 
infinite number of potential meteors or meteorites ? ijeee again 
I am sure that the future will enable the prism to throw M Mb, 
mense light, and we already have a glimmering. Ifif^ mstance, 
you assume that out of a star of the second class, in mytvemw 
layer of which there are no metalloids, portions of the atmosphere 
are, by forces which we know to be at work, thrOwn bodlly from 
the sphere of the star’s attraction into space, those vapours on 
being cooled would give us very much the samc klnd 
composition that we get in tire i^himwn mMssi caihBl%fr 



Mtttosorttes, composed principally of iron and nickel. While on 
throither band, in the case of stars of the third class, In which it 
tapis excessively probable that we hare both metalloids 
and compoand*. and very little pure metal, that is to say, metal 
pot in combination, in the reversing layer, we have also the 
lam class of silicate meteorites, the origin of which is pos- 
to such stars in exactly the same way as the origin of 
tee wOn meteorites would be due to stars of the second class. 

If this be so, then it would seem that a comet is simply a 
meteorite which contains something which i$ volatile at a very 
low temperature. Amongst the vapours known to chemists, 
which are volatile at the lowest temperature, are the hydro¬ 
carbons. I have already pointed out to you that as far as obser¬ 
vations have gone on comets we have been able to detect nothing 
but the possibility of a spectrum of carbon,{or of a compound of 
carbon. 

Here again dimly and darkly the prism is pointing us to a 
possible connection between all the stars in heaven and all the 
comets and all the meteors which flit through the celestial spaces 
and fall upon our awn earth. 

I have already referred to the verdict of the prism in connection 
with the nebulae, and there can be very little doubt, 1 think, that 
before the world is very much older the prism will also be per¬ 
fectly competent to connect nebula? with stars as it may possibly 
have already connected comets and meteors with them ; but this 
point certainly is at present one of great difficulty, and it is a dif¬ 
ficulty which no stuaent of science will care to get out of, since 
in matters of this kind a difficulty is a matter of the highest im¬ 
portance, showing you as it does that part of the field of nature 
which requires most study. 

I quite feel that this enormous subject, which modem science 
is opening up, is one the importance of which is lo great and the 
interest in which is so general that 1 am sorry that the task of 
talking about it has not fallen upon the shoulders of one who is 
tnore competent to do it than I am. 1 hope, however, that 
feeble as my advocacy may have been, you are prepared to agree 
that the time will come when Celestial Chemistry, as investigated 
by means of the prism, will be acknowledged to be one of the 
mbit important branches of modem science. 

JV Norman Lockyer 


SCIENTIFIC SERIALS 

Journal of the franklin Institute February.—In this num¬ 
ber Mr. Prindle has a paper (with numerous Illustrations) On 
Rscent Improvements in Construction of the Gunpowder Pile* 


mixture of 5 per cent, day and 95 per cent, coal-dust, moistened 
with milk of lime, is moulded into oval lumps, which are then 
bathed tea waterproofing liquid (rosin dissolved in crude ben* 
tine) and dried. With 14 men only, a production of 150 tons 
per day can, it is said, be easily attained.—Prof. Houston an¬ 
nounces the discovery of a new allotropic modification of phos¬ 
phorus, obtained by boiling good phosphorus repeatedly in 
potassium hydrate (under certain conditions). This new modi¬ 
fication retains for an indefinite time, apparently, the liquid state, 
even when exposed to temperatures considerably below the 
mdtiteg-potet of ordinary phosphorus, from which ft also differs 
in its non-oxidation on exposure to air, and, consequently, its not 
shteteg in the dark.—Mr. Chesebrough describes the construc- 
ttaftof tee Detroit River Tunnel; and Prof. Thurston has a 
note relative to the estimation of tee chemical value of coals con- 
ttteteg laige quantities of ash.—Among the “ Items and Novcl- 

B tated teat Prof. Thurston has gone very carefully into 
of a scheme published by Mr. Chesebrough, for 
tals open in winter by warming the water. The pro* 
ulations are given, and he finally arrives at an esti- 
112,500 dote. as tee first cost of apparatus for a canal 
tank TP fart deep, in tee latitude Of Central New 
. -irfiTWaom-teteb for the mahtie aa a cepcf annum. 

K ited 'Itthe^same time to ascertain theLfu£ 
The prineMe of his mrihod b m fol- 
fot hasto fts w& mnomkrk 

a the vertical, k seen matHim met* Hmb,tee 


umbra beco m es eccentric, and tee depth of the umbra / will 

be given by the formula p f - ™. when « is tee excentrichy 

cos a 

and a the heliocentric position-angle of the spot from tee axis* 
and assuming the spot steady, p* should rpxnain constant as a and 
with it • change. This, however, is found not to be the case, 
for /’ gradually increases as the spot gets from the limb, showing 
it was raised by refraction at the limb, and therefore tins change 
in the value of p* gives a measure of the sun’s refraction. The 
same author also contributes a paper on the effect of the atmo¬ 
sphere of Venus in the transit over tee sun, and he recommends 
tee examination of its atmosphere with the spectroscope for ab¬ 
sorption-bands.—J. Hortazzi gives tee observations of transits 
for longitude of Nikolagew.—J. Palisa gives a large number of 
ring-micrometer observations on the minor planets and a few 
comets.—Dr. Holetschekgives the position of some seventy com* 
parison-stars for planets and comets.—E. Stephan gives a list of 
ten new nebulae discovered and observed at Marseilles j all seem 
excessively small. The elements of the new comet are given by 
Wilhelm as follows:— 

T » March 9*8125 Berlin time. 

= 4 ** * 7 ; 37 "* 
n - 309° 2/ 46" 

i SB $2 29 ' $2"‘3 
log. q « 8 591600 r * 

Memorie della Soc. degli Sfectroscopisti Italtam, Oct and Nov. 
1873, —These numbers contain an interesting paper by P. Rosa, 
assistant at the Observatory at Rome, on the variability of the 
sun's diameter. He discusses the observations at Greenwich 
and other places from the year 1750 to 2870, during which time 
some 13,000 measurements of the solar diameter were made. 
From these observations he has constructed curves showing tee 
variation of diameter, together with tee variation in the number 
of spots. The agreement of these two curves is not very strong, 
but on his constructing secondary curves from every fourth year 
of these primary curves, beginning with any year, the resemblance 
becomes striking. There are also monthly curves given, showing 
the mean variation in diameter of the sun for each month, taking 
a mean of ten years for each curve. These show two maxima 
in March and September, and two minima in January and June. 
On examining the curve of variation in diameter, a marked 
minimum occurs about the year 1792. The author sets forth a 
theory to account for this variation, teat since a comet, when at 
its perihelion, throws off large quantities of matter, so the sun 
when at its periastre may throw off matter and become reduced 
in. size, and if such is the case its periastre happened in 1792.— 
G, Lorenzoni contributes papers on observations on the chromo¬ 
sphere, and on observing contacts in eclipses of tee sun with the 
spectroscope.—G. de Lisa gives observations on solar spots in 
September, October, and November 1873, made at Palermo, 
giving a mean of about' ten spots a day.—Prof. Young gives a 
note on the use of M. Rutherford's gratings in tee place of prisms 
tor the spectroscope. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 19.—On the Attractions of Magneto 
and Electric Conductors^ by George Gore, F.R.S. 

Being desirous of ascertaining whether in the case of two 
parallel wires conveying electric currents the attractions and re¬ 
pulsions were between tee currents themselves or tee substances 
conveying them, and believing this question had not been pre¬ 
viously settled, X made the following experiment 

I passed a powerful voltaic current through tee thick copper 
wire of a Urge electromagnet, and teen divided it equally between 
two vertical pieces of tern platinum wire of equal diameter and 
length (about six or seven centimetres), so as to make them 
equally white hot, the two wires being attached to two hewi* 
2ontal cross wiresof copper. 

On approaching the two vertical wires symmetrically towards 
the vertical face of the one pole of the horizontally placed 
magnet, and at equal distances from it 10 that tee two down¬ 
ward cu rre nts in them might be equally acted upon by tea 
downward and upward portions re spe c ti vely of tee currents 
which circulated round tee magnet-pole, tee one Was strauto 
bent tewaidaand tee other from the pole, as was, of emit, 
expected j hut not the least sign ©federation of relative tempo- 





Htture of the two wives could be perceive^ thereby proving that 
not even a small proportion of the current was repulsed from 
the repelled wire, or drawn into the attracted one, as would 
have occurred had the attraction and repulsion taken place, even 
to a moderate degree, between the currents themselves; and I 
therefore conclude that the attractions and repulsions of electric 
conductors are not exerted between the currents themselves > but 
between the substances conveying them* 

Some important consequences appear to flow from this conclu¬ 
sion, especially when it is considered in connection with 
Amp&re’s theory of magnetism, and with the molecular changes 
produced in bodies generally by electric currents and magnetism. 

As every molecular disturbance produces an electric alteration 
in bodies so, conversely, the discoveries of numerous investigators 
have shown that every electric current passing near or through a 
substance produces a molecular change, which is rendered 
manifest in all vessels, liquid conductors, and even in the 
voltaic arc by the development of sounds, especially if the sub* 
stances are under the influence of two currents at right angles to 
each other. In iron it is conspicuously shown also by electro- 
torsion, a phenomenon I have found and recently made known in 
a paper read before the Royal Society. 

Numerous facts also support the conclusion that the molecular 
changes referred to last as long as the current. De la Rive 
has shown that a rod of iron, either transmitting or encircled by 
an electric current, emits, as long as the current lasts, a different 
sound when struck; and we know it also exhibits magnetism. 
The peculiar optical properties of glass and other bodies with 
regard to polarised light discovered by Faraday also continue as 
long as the current A rod of iron also remains twisted as long 
at it transmits and is encircled by electric currents; and in steel 
and iron the molecular change (like magnetism) partly remains 
after the currents cease, and enables the bar to remain twisted. 

That the peculiar molecular structure produced in bodies 
generally by the action of electric currents also possesses a defi¬ 
nite direction with regard to that of the current, is shown by the 
rigidly definite directum of action of magnetised glass and many 
other transparent bodies upon polarised light \ also by the differ¬ 
ence of conductivity for heat and for electricity In a plate of 
iron parallel or transverse to electric currents ; by the stratified 
character of electric discharges in rarefied gases, and the action 
of electric currents upon it; and especially by the phenomenon 
of electro-torsion. In the latter example an upward current pro¬ 
duces a reverse direction of twist to a downward one, and a 
right-handed current developes an opposite torsion to a left- 
handed one; and the two latter are each internally different from 
the former. As each of these four torsions is an outward mani¬ 
festation of the collective result of internal molecular disturbance, 
and possesses different properties, these four cases prove the ex¬ 
istence of four distinct molecular movements and four correspond¬ 
ing directions of structure; and the phenomena altogether are of 
the most rigidly definite character. 

As an electnc current imparts a definite direction of molecular 
structure to bodies, and as the attractions and repulsions of elec¬ 
tric wires are between tire wires themselves and not between the 
currents, repulsion instead of attraction must be due to difference 
of direction of structure produced by difference of direction of 
the currents. 


Although the Ampcrean theory has rendered immense service 
to magnetic science, and agrees admirably with all the pheno¬ 
mena of electro-magnetic attraction, repulsion, and motion, it is 
in some respects defective ; it assumes that magnetism is due to 
innumerable little electric currents continually circulating in one 
uniform direction round the molecules of the iron ; but there is 
no known instance of electric currents being maintained without 
the consumption of power, and in magnets there is no source of 
power; electric currents also generate neat, but a magnet k not 
a heated body. 

If, however, we substitute the view that the phenomena of at¬ 
traction and repulsion of magnets are due, not to continuously 
circulating electric currents, but (as in electric wires) to definite 
directions of molecular structure, such as is shown by the pheno¬ 
mena of electro-torsion to really exist in them, the theory be- 
qottW more perfect, it would alio agree with the fact that iron 
apd Steel have the power of retaining both magnetism and the 
elemr 04 oraaonaJ state after the currents pr other causes prodding 
rh ffT n have ceased. , 

jjjfre 


like a 14 ratchet,” and termed “coercive vomtP TfcoforithaU 
magnet becomes warm when its variations of nawntfriei ee| 
great and rapidly repeated, does not contradict this vtew»'few« 
we know it has then, like any other conductor of electaricftft «hih 
trie currents induced in it, and these develop heat by p onto k 
tion-resUtance. 

According also to this view any method which will prodwat 
the requisite direction of structure in a body will impart to it th* 
capacity of being acted upon by a magnet; and any substance, 
ferruginous or not, which possesses that structure has that cap** 
city; and in accordance with this we find that a crystal of cjsuuta 
(a silicate of alumina) possesses the property, whilst freely sai* 
pended, of pointing north and south by the directive influcofitot 
terrestrial msgnetism, and one of stannite (oxide of tin) points 
east and west under-the same conditions* 


Geological Society, March u.—John Evans, F.R.&., 
president, in the chair.—The following communications were 
read On the relationship existing between the Echinotkurida 
Wyvilie Thomson and the Penschoechinida McCoy, by 
Etheridge, jun. In this paper the author referred in the first place 
to the peculiar characters of the genera Catveria and Pker misotm 
Wyvilie Thomson, and especially to those in which they approach 
the cretaceous genus Eckinothuria S. P. Woodward, and which 
led Prof. Wyvilie Thomson to include these three forms in M& 
group Echinothuridac. He remarked that an overlapping of the 
lnterambulacral plates, more or less like that occurring Itt these 
three genera, 1* met with also in Archteocidans McCoy, and 
Zcpidechtnus Hall, belonging to the group of palaeozoic Echini 
which McCoy proposed to call Penschoechinidac, and wkiefr 
is characterised by the presence of more than three rows of plates 
in the inter-ambulacral areas. As there is no overlapping of these 
plates in the other genera referred to this group, it Includes twp 
types of structure, the author then discussed the characters pt*% 
sented by the test in the genera of the Perischoechinidae (namely 
Anhecondaris , Pal&chirws Perischodomus, LejdeUckinuSy East- 
daris , Melonttes i and Oligoporus), and pointed out that although 
we have no conclusive evidence of the presence of membranous 
interspaces along with the overlapping plates in Archaocidam, 
the fragmentary condition in which the remains of that form are 
usually found would lead us to infer their existence. No known 
palaeozoic genus exhibits the want of distinction between the 
ambulacra and interambulacra on the ventral half of the test 
seen in the recent genus Phormosoma* In Mdonites and OH$$+ 
porus the author described an increase in the number of rows oi 
plates in the ambulacra, and he indicated that all the Farit* 
choechinidse differ from the later Echini by the increased 
number of perforations in the ocular and genital platea-r* 
On the discovery of Foramlnifera, Ac., in the boulder-ctoysef 
Cheshire, by William Shone, Jun. In this paper the author 
described the occurrence of Foraminifera, Entomo traca* ami 
some other small organic bodies in the botdder-cU* at Newtoft 
by Chester and at Dawpool. They were found partly in the 
interior of specimens of lisrritella terebra, and partly free in tfeft 
boulder-clay.—On the occurrence of a Tromadoc area near lif 
Wrekin in South Shropshire, with description of 4 new faotife. 
by Charles Callaway. The author stated that in anexposwee* 
light green, micaceous shales dipping south-east at 
Snineton near Cressage, which are represented as of Catadoo 
age in the Geological Survey Map, he fo and * Kris, of tritoHtalk . 
and other fossils which induced mm to regard these Hhmetrs) 
shales as belonging to the Lower Tremadoc series.' 
scribed as new species i—Asaphu* m, Conocorypke u&eri, fk. 
angultfronsy Platypdtis etofiif fonophrys sal&iinritt UehmfW 
cuspidate Ungulates nicMsoni, Mdoptoma sabring ahft 7%m. 
lineata. The author regarded these shales a* the eqttiyftfoalstat 
beds containing Dictypntm> found near Malvern ami a* I 
dine. .. ... . / 1 


Anthropological Institute, March a*.—Prof. Geo* 
F.R.S , president, in the The Fieri(font exfcft 

described an Ashanti skull The specimen, with ofijrir 
the body, was taken by Surgeon* Major Gore from an emfry 
which had been deserted on the approach oftheBjfrfr 
It presented the characteristics richer©* a feokaiftki 
skull, bat Mr* Gore affirmed that he bad 
Ashantis carrying about the bones of 4, W Wg fll m 
foci, held such aa inferior potitioivthM^ 

Ifoupd that the Ashjtoi would take 
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sash arshk fa hi* tribe as’ entitled him to the honours that were 
eridetftly bestowedonbis remains. The paper gave fall descrip¬ 
tion* and detailed measurements.—A paper was read by Rev. 
DunhorT Heath* On the Origin and Development of the Men¬ 
tal Function in Man. He thought that in the ordinary view the 
ttM Is considered as a central essence. Around it is the brain, 
and still farther on the outside the world surrounds the brain. 

... It would conduce towards explaining the facts of mental function 
If we supposed a material film to coincide with the outside surface 
Of the brain, which might be specialised under the name of 
Psychoplusm. To that film he would confine mental, as dis¬ 
tinguished from cerebral, function; so that the mind would be 
imaged, not as being the centre, but between brain and world. The 
paper explained mental growth on that hypothesis.—Mr. W. L. 
Distant read a paper On the Mental Differences between the 
Sexes. The question discussed in the paper was—Is there 
dearly proved to be mental difference between the sexes, and is 
that difference one of kind or only of degree ? Authorities were 
quoted to show the undoubted physical differences, such as weight 
of brain, form of skull, &c., also the now moderately well-esta¬ 
blished fact that in primitive races .the hair of women approxi¬ 
mates more closely to that of man than obtains in a higher state 
of civilisation. But it having been clearly proved that the ad¬ 
vance of man is shown by a higher form of skull and increase of 
the cranial capacity, an attempt was made to show some of the 
conditions that had retarded woman in the mental struggle. The 
result seemed to prove that the mental divergences might be 
greatly accounted for—firstly, by sexual selection, difference of 
education, and force of custom ; secondly, by physiological con¬ 
ditions ; and that as the race progresses, the cranial capacity of 
the sexes, though not becoming identical, which is a physical 
impossibility, will yet become much less distinct and divergent, 
which Is a moral certainty if based on moral conclusions. 

Physical Society, March 21.— Dr. J. H. Gladstone, F.R.S., 
in the chair.—f. H. Fleming, read a paper On the new 
contact-theory of the Galvanic Cell. After discussing the most 
recent views regarding the contact and chemical theories, Mr. 
Fleming exhibited the action of his new battery in which metallic 
contact of dissimilar metals is completely avoided. The battenr 
consisted of thirty test-tubes of dilute nitric acid alternating with 
the same number of tubes of sodium pentasnlphide, all well in¬ 
sulated. Bent strips of alternate lead and copper connected the 
neighbouring tubes. By this device the terminal poles are of the 
same metal. On connecting with a coarse galvanometer, the needle 
was violently and permanently deflected. Tested by the quadrant 
electrometer the potential was shown to increase regularly with the 
number of cells. The sixty cells on first immersion showed an 
electromotive force exceeding that of Darnell’s cells. The 
principle upon which the action depends is that in the acid lead 
is positive to copper; in the sulphide it is negative, Mr. Fleming 
farther showed now by using the single fluid nitric add and the 
single metal iron, a similar battery could be constructed, pro¬ 
vided cme*half of each iron strip was rendered passive. In this 
farm also no metallic contacts occurred.—Prof. F. Guthrie 
illustrated by experiment the distribution of a current of 
cfactricfcy fa passing from one pole to another across a conducting 
medium. Tnit was shown in the case of solids by the stratifica¬ 
tion of iron filings in the sheets of tin*foil and lead. A current 
of electricity was passed between two points in a horizontal line 
lying on the surface of metal placed vertically in the magnetic 
mendian, and the distribution explored by means of a freely 
auspended magnet needle. As the needle was gradually lowered 
its direction of deflection was observed to change at a certain 
pointftom east to west This point was ascertained by experi¬ 
ment to be at a distance below the hoiisontal line, in which the 
ttUvent entered and left the plate, equal to one > third of the 
; interval between the poles. A similar effect vm Shown In a 
WM condtwtor.—Prof. G. C. Foster. Dr. Wright, and Dr. 

; Gladstone took part m the discussion of the communications. 

Royal Horticultural Bociety, Msich !8.-Scientific Com- 
fafttoe, Dr. Hooker, P.R.S., fa the chair.—The Rev, M. J. 
Mtkeief brought far exhibition Montague** original drawings of 

[ It might b. Identical, ym ftora -J* to *,* Jmfc. ia di* 
mjemw httateo tonnd a wcond mncim<dArtot rafM s , 
j hit' showed * cVawiag. He UK) * 

!W »«ry to investigate the Whole 


that would be a matter cm which he would throw some Kghb— 
Mr. Smec communicated a paper on a disease at present very 
destructive to Daphne indict Numerous diseased plants mere 
exhibited, and the opinion of the Committee was requested upon 
them. Prcff. Westwood said that as the young leaves of the p 
Daphne were entirely face from acari or the young larvae of 
CocHda or Aphufa , although the adjoining fall-grown leaves were 
much diseased, he was not inclined to regard the disease as origf* 
nating from the attacks of any of these insects, although-it 
might be due to punctures of some flying species of Capstda t 
such as Phytoxoris campestris , which attacks the buds and young 
foliage of the common Chrysanthemum, flying from plant to 
plant—Prof. Westwood adverted to the Tea Bag of Assam, 
which he believed to be identical in Upper India, Java, and 
Ceykra, and not a new species. The insects of Java were often 
identical with those of Assam, but he supposed that in this case 
the insect might have been conveyed from one to the other. Dr. 
Hooker said that this was very probable. The Ceylon tea-plant 
was the so-called ** hybrid variety n introduced from Assam, and 
was probably sent from Ceylon to Java.—Prof. Thiselton Dyer 
exhibited a specimen of an Acacia with a curious white balani- 
form exudation of insect origin, from the Botanic Garden at 
Cape Town. Prof. Westwood stated that the insect upon the 
Acacia was quite new to him, and was closely allied to the Cio~ 
nops cataphractm , a rather rare British insect, allied to the 
CoeeuLc; the specimens were females, which had emitted a mass 
of waxy matter, striated in ridges ; the waxen mass was in many 
places covered with minute larvae, differing in form from the 
ordinary larvae of the Coecidm . 

General Meeting.—Mr. H. Little in the chair.—The Rev. M. 
f. Berkeley called attention to pods ripened in the gardens of 
Mr. W. Terry, of Vanilla aromatua (it has fruited this year 
abundantly in the Victoria house at Kew); a charming specimen 
of Aloe pikatilis —a miniature tree in form, with fine flowering 
spikes—came from Mr. J. T. Peacock’s collection. 

Newcastle 

Chemical Society, Feb. 26.—Dr. Lunge, president, in the 
chair.—A paper was read by Mr. J. Pattinson On the rate at 
which bleaching powder loses its available chlorine. The 
examination of a number of samples of bleaching powder, 
from time to time, during about twelve months, was 
undertaken with the view of making a contribution towards 
the solution of this question, 11 How much available chlo¬ 
rine does bleaching powder lose in a given time?” and 
also to the farther one, “Does weak bleaching powder, say con¬ 
taining 32 per cent of chlorine, retain its strength better than a 
stronger bleaching powder?” Three sets of samples were ob¬ 
tained from different manufactories on the Tyne, each set con¬ 
sisting of three samples. It was intended that the three samples 
of each set should be taken from the same portion of lime—one 
when it contained about 33 per cent, of available chlorine, one 
when it contained about 35 per cent., and the third when it con¬ 
tained about 37 per cent.—-and with this object the lime was 
placed in a box in the chlorine chamber, so that it could be 
easily removed in order to take out the samples at each stage. 
On examining the tables given in the report it is seen that, with 
reference to the question as to the relative stability of weak and 
strong blenching powder, there is practically no difference in the 
rote at which they lose available chlorine. 

Glasgow 

Society of Field Naturalists, March 20.—Annual Meeting. 
—Mr. J. Allan, vice-president, in the chair.—Mr. P. Cameron, 
jun., exhibited two sawflies new to Britain: Blmnocampa attr- 
rima Klug, taken by Dr. Buchanan White at Braemar ; Hoplo* 
campa pectoralis Thomson, taken by the Rev, T. A. Marshall, 
F.L.S., at St Albans. The only recorded locality is Gothland, 
where it was captured for the first time by Prof. Boheman.—Mr. 
Cameron also exhibited the two new sawflles described by him 
in the last number of the Entomologists' Monthly Magazine: 
Taxonus elottianns, of which a single specimen* was fakes at 
Kenmuir Bank near Glasgow in May ; and Nematus gramimSi a 
not uncommon species fa the district, the lam of which feeds on 
grasses The Annual Reports of the Secretary and Treasurer 
having been read and adopted the Ofacer* ami Council for the 
ensuing year Wfae sleafad* 

Philadelphia 



NATURE 




Mr. Thomas Meehan detailed at length the discoveries of Dr. 
Engelmann and Prof. lUley in regard to the fertilisation of the 
Yucca by the aid of a small night moth, Pronuba puccasiUa of 
jRiley, and observed that in this region the fertilisation was 
^effected by this insect every year. In the Rocky Mountains of 
Colorado in 1871, he saw the Yucca angustifolia everywhere 
seeding in great abundance ; but in his journey in 1873 he saw 
' not a solitary seed-vessel in any of the plants, and he suggested 
that perhaps some periodical insect might take the place of the 
frvnuka in that country.—Note on a Fungoid Root Parasite. 
Mr. Thomas Meehan exhibited a small Norway spruce, in which 
the branches and leaves were all of a golden tint He explained 
that when plants had little food, or lost their fibres in wet soil 
by which they could not make use. of food, the yellow tint was 

g enerally exhibited in the leaves of plants. The similarity of 
lie appearances suggesting, he examined and found the roots 
thickly enveloped by the mycelia of a fungus, which destroyed 
the young fibres as fast as they were developed. He had sup¬ 
posed it was one of the small microscopic forms of fungi; but 
m October of the present year the mycelia developed into a 
brown agaric with a pileus about two inches broad, but the exact 
species of which he could not positively determine. 

Dec, 9.—Mr. Vaux, vice-president, in the chair.—On the Ex¬ 
pansion of the Coma in Asclepiadaxea. Mr. Thomas Meehan 
exhibited some seed-vessels of Gonobbus obliquus , and remarked 
that, though the hairy appendage to the seed known as the coma 
in asclepiadaceous plants was of course well understood, he 
knew of no one who had placed on record any observation in 
regard to the suddenness of the expansion after the seed left the 
capsule. It was indeed so very rapid, that the common expres¬ 
sion of “like a stroke of lightning/’ was scarcely an exaggera¬ 
tion. It was only with difficulty that the eye could follow the 
motion. In the seed-vessel each set of long silky hair was 
drawn up into a close linear fascicle ; but on the instant of the 
seed being relieved from its case, the coma expanded into a 
perfect hemisphere. Some of the hair formed a right angle, 
and others more or less acute ones, each seeming to have its 
fixed place to fall buck to. It was generally supposed that these 
hairy appendages, and others of a similar character in seeds, 
were for the express purpose of aiding in seed distribution by 
wind; but he had failed in so many instances to see the advan¬ 
tages, that it often seemed as if it were the seed profiting by de¬ 
veloped organs, rather than that these were especially formed 
for an express purpose. In the case of the Gonobbus, it did 
seem as if there were better grounds than perhaps in any other 
case for believing that the hairy appendage is designed expressly 
to facilitate distribution by wind or air currents. The seeds are 
heavy, and arc borne on the plant but a few feet from the 
ground ; they would fall there in a few seconds on the opening 
of the capsule, if the mass of hair remained long in its closely 
compact condition.—On Lingula in a Fish of the Susquehanna, 
Profi Leidy. 

Paris 


think it far from bdngdemonstroteti that the number called the 
mass of the mm is a mi measm of the quantity of matter mi* 
tained in it.—-Programme of asyttemof geography founded ontke 
exclusive use of decimal measures, of ait international meridian 
o°, and of stereoscopic and gnomo ni c projections, by M. 2k 
de C hancourtois. —On the refraction of com pres s ed water, nog* 
by M. Mascart—Reply to the critical observations of M. 
H. Sainte-Claire DevUle, on a method for the determination 
of vapour densities, by M. Croullebois. The author attempted 
to defend the apparatus, of which a description had previously 
been communicated to the Academy.—On the compounds of 
hydrogen with the alkaline metals, by MM. L. Troost and P. 
Hautefeuiile. The authors have obtained compounds of pete* 
sium and sodium with hydrogen, having the formulas KL^H and 
Ns,H, and have studied the tensions at every io° of the hydro¬ 
gen evolved on heating these compounds from 330* to 430*. 
K,H dissolves a further quantity of hydrogen; Na,H dissolves 
only a very small quantity of this gas. The authors find that 
lithium heated to 500* in hydrogen gas at 760 mm. pressure ab¬ 
sorbs seventeen times its volume of the gas, while thallium under 
the same conditions absorbs only three times its volume.—On 
some bronzes from China and Japan, by M. H. Morin.—On the 
exotic terrestrial lombricians of the genera Urocheta and Peri* 
cbeta, by M. E. Perrier.—On some general facts which arise 
from comparative androgenesU, by M. A. Chatin.—Atmospheric 
dusts, by M. G. TUs&ndier. The author has determined the 
suspended matter in the air of Paris and mode analyses of atmo¬ 
spheric dust.—Researches on the formation of superphosphate 
oflkne, by M, J. Kolb.—On the systems of curve-planes, alge¬ 
braical or transcendental, defined by two characteristics, by M. 
Fouret— Explicit condition that a conic may have a fifth-order 
contact with a given curve, by M. Painvin.—Two new theorems 
on the wave surface, by M. A. Mannheim.—On a Greek sun¬ 
dial found by M. O. Rayet at Heracleum of Latinos.—On the 
magnetisation of steel, by M. E. Bouty.—Calorific effects of 
magnetism in an electro-magnet with several poles, by M. A. 
Cazin.—Researches on trichknacetates and their derivatives, by 
M. A. Clermont. The author has obtained trichloracetyburea, 
by acting upon trichloracetateof urea with » hosphoric anhydride, 
and also by the action of trichlorocetyl chloride upon urea. The 
same substance was obtained by this last reaction by Tom mail 
and Meldola in this country in January.—On some endotmotic 
properties of the membrane of the shrill of birds* eggs, by M. U, 
Gay on.—On 'the red colouring-matter of die mood, by M, 
B<$champ.—On the employment of potassium bisulphate for the 
distinction of native sulphides, by M. E. Jannettaa—Observa¬ 
tions on the spermatophores of decapod Crustacea, by M. Bxoochi. 
—Differentiation of induced and spontaneous movements.—Study 
of the action of some reputed anaesthetic agents on the fane* 
tional irritability of the stamens in Mahcnia, by M. E. Haeckei 
—Experimental study upon ammonirinie,” by' MM. V, Felts 
and E. Ritter. 


Academy of Sciences, March 23.—M, Bertrand in the 
chair.—The following communications were read;—Thermal 
study of the phenomena of solution; reaction of water upon 
nitric acid, by M. Berthelot As the result of his investigations 
the author finds that the heat evolved by the addition of an 
equivalent of water to acids and bases generally decreases in 
accordance with a law analogous to a geometrical progression 
when the equivalents of water (h) increase in arithmetical pro¬ 
gression. A formula is obained approaching Q**^~ where the 

quantity of heat is Q and p, a number near unity. The author 
discussed the relationship between this formula and the analogous 
one obtained by M. Becquerel for the electromotive force of acid 

and alkaline solutions, viz., = * ~--° n «operation of t»n*. 

fusion of blood performed by M. B^hier' at the H6tel 
Dieu: note by M. Bouley. — On the origin pi the Muscado 
mace and of mace in general, by M. H. Baillon.—On 
the pathogenetic role of ferments in surgical maladies; new me* 
thod of treatment for amputations : note by M. A. Guririn,— 
On the plane distribution of pressures in the interior of isotropic 
bodies in the state of limited equilibrium ; mode of integimtto 
of the differential equations: note by M. J. Boussinesq.—On 
the law of astionomical attraction on the masses of the different 
bodies of the solar system, and particularly on the mass ted 
duration of the sun, by M. E* Vicaire. The author serins to 
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BRITISH QUADRUPEDS 

A History of British Quadrupeds. By Thomas Bell, 
F.R. 5 . Second Edition. (Van Voorst). 


T HIS excellent work having originally appeared in 
1839, a second edition in 1874 deserves more than 
a passing notiee, I n a country like our own, which has been 
well populated for so many centuries, and in which the 
people are increasing at a rate only possible in connec¬ 
tion with vast strides in our knowledge of sanitary laws, it 
is not difficult to form several deductions with regard to 
the nature of the changes which must be taking place 
in its fauna, together with their ultimate tendencies. As 
time progresses, works on the zoology of our island, now 
not many in number, nor large in size, must dwindle to the 
proportions of those that might be written on a country like 
China, in which by degrees nearly every wild species has 
been exterminated. As there, form after form must die out, 
giving place to the increase in numbers of the one dominant 
species, man ; till in time a history of British quadru¬ 
peds will be better studied from the works of Hume and 
Lingard than from those of White and Bell. These and 
other considerations make it a question of more than 
ordinary importance what stress is to be laid, in scientific 
investigation, either for the purpose of classification or of 
minute study on the present geographical distribution of 
animals. On all sides we see remarks which show most 
clearly that their authors do not fully realise the true 
bearing of distribution. They think that it is in opposi¬ 
tion to the Darwinian hypothesis ; that the camel being 
found in Africa and Asia, whilst its only close ally, the 
llama, is a native of the Andes, is a significant fact in 
favour of the doctrine of “ special creation,” and the 
tapirs of Sumatra and South America, only, point in the 
same direction. But when we begin to realise how the 
whole fauna of countries can be and have been wholly 
Changed within the extremely brief geologic time of man’s 
existence, and that most palaeontological evidence is in 
the same direction, it is clear that the stress which must 


be laid on the present distribution of any particular form 
is not so great as might have been imagined from the 
results obtained by earlier workers on the subject. 

The strong predilection of our countrymen for sport 
also makes it highly improbable that any important fresh 
species of terrestrial mammals should be added to our 
fauna, and so we find that Mr. Bell’s second edition in¬ 
cludes only a single land animal which is not to be 
found in the first, namely, Sorer pigmans i the Lesser 
Shrew, the smallest British mammal, with a total length, 
tail included, of less than in. The case is different, 
however, with respect to |he aquatic species which visit 
our shores. The rapid strides made in our knowledge of 
the Cetacea by the excellent researches of Prof. Reinhardt. 


Flower, Turner, and others have considerably increas 
fhj£ number of existing genera and species; and 1 1 
to connection with the improvement in our pow< 
from, the skeleton alone, has added 


ten well-authenticated species new 


to our fauna 


P ie‘dates of the Greenland and Atlantic^ 

very feeble, and only a single spe&men of 


Cuvier’s whale, that described by Prof. Turner from 
Shetland, is known. Amongst the Phocidae, also, a speci¬ 
men obtained by Mr. J. H. Gurney, and identified by PrqL 
Flower, adds the Ringed Seal; whilst the Hooded Semi 
has been twice obtained from our eastern coast Several 
changes have also had to be made among the Cheiroptera. 
None have had to be added, but some have been rW» 
moved, on account of previous imperfect identification. 
The magnified views of the nose and head of each of our 
native species at the end of the different chapters, when 
taken in connection with the carefully compiled tables 
of measurements, will make it easy for anyone who 
obtains specimens of these rarely seen animaLs to identify 
them without much labour. 

Mr. Bell in this edition of his work has, for several 
reasons, had to avail himself of the assistance of other 
workers in the same subject, for its completion. The 
Cheiroptera and lnsectivora have been carefully revised 
and brought up to our present state of knowledge by Mr. 
R. F. Tomes; but the latter part of the book, including 
all the new matter on the seals and whales, has been 
undertaken and most efficiently executed by Mr. E. R. 
Alston, This latter gentleman, from his acute discrimi¬ 
native powers and persevering industry, has made the 
portions of the work which it has been his good fortune to 
superintend the standard literature of the subject on 
which he treats. 

Throughout the book there is an ease and elegance 
of style which is rarely found, now-a-days, in connection 
with the frequently but too dryly stated facts of science. 
This adds an attractiveness to the subject which implant* 
and deveiopes an extra charm in the mind of the reader, 
leading him on, by its inherent value, to the perusal of 
page after page, till he has finished the book, and un¬ 
consciously acquired an amount of zoological information, 
that, but for the manner in which it is presented to 
him, he would never have taken the trouble to acquire. 
A* an example we may quote the description given of the 
wide-spread superstitions and prejudices which exist with 
reference to bats in general. 

We read , i% That the ancient Greek and Roman poets, 
furnished with exaggerated account* of the animals in¬ 
festing the remote regions with which their commerce or 
their conquests had made them acquainted, should have 
caught eagerly at those marvellous stories and descrip¬ 
tions, and rendered them subservient to their fabulous 
but highly imaginative mythology, is not wonderful; and 
it is more than probable that some of the Indian species 
of bats, with their predatory habits, their multitudinous 
numbers, their obscure and mysterious retreats, and the 
strange combination of the character of beast and bird 
which they were believed to possess, gave to Virgil the 
idea, which he has so poetically worked out, of the 
Harpies which fell upon the hastily-spread tables of his 
hero and his companions, and polluted whilst they de¬ 
voured the feast from which they had driven the affrighted 
guests rather active measures for a Pteropine bat, no 
doubt, but none the less within the limit* of human exag¬ 
gerative powers. 

We notice that Mr. Alston, in naming the families of ’ 
-the animals of which he writes, use* the termination -idoe 
on all occasions, as in Phoddse, Ralaenopteridae, &c.; 
but in the earlier part of the work, when the generic name 
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from which that of the family is derived, ends in -a, the 
termination -adas is employed, so that we find the words, 
Ursidte, Musteladse, Talpadae, &c. With all due defer¬ 
ence to Mr. Bell, and in spite of the first line of Lucretius' 
poem, which commences with “ jEneadum genctrix," we 
cannot help feeling that for the sake of uniformity and the 
feelings of the many propounders of scientific names who. 
are not so well versed in the dead languages as they 
might be, it is better to continue the now nearly uni¬ 
versally employed -idze on all occasions. 

The illustrations of the species described maintain the 
general character of the work, some being evidently 
new, as in the case of the deer. Many chapters have a 
picturesque and respectively appropriate sketch as a con¬ 
clusion ; and we notice that in the additional chapters, in¬ 
stead of fresh sketches, there are in their place (we say it 
with regret) views, both in profile and from above, of parts 
of the skeletons ot the subjects of the text. 


S CL A TER AND SALVIN'S « NOME A CL A TOR 
A VIUM NEOTKOPICALIUM ” 

Nomenclator Avium Nco tropica Hum , sivc. avium qua in 
Region? Ncotropiia hucusque ufertce sunt nomina sys¬ 
tematic! disposita adjecia sua cuique specie/ patria. 
Accedunt getterum et specierum novarnm diagnoses. 
Auctoribus Philippo Lutley Sclater et Osberto Salvin, 
(Londini: sumptibus auctorum, 1873). 1 vol. fob, 

164 pp. 

PIE naturalists whose names are attached to the pre¬ 
sent work have been for some years working to¬ 
gether on American ornithology. Besides numerous 
papers and articles of greater or less importance pub¬ 
lished in the “ Ibis,” the “Proceedings of the Zoological 
Society,” and elsewhere, they completed in 1869 a quarto 
volume of “ Exotic Ornithology,” containing one hundred 
coloured lithographic plates representing new or rare birds 
of South and Central America, with accompanying letter- 
press. These works are understood to be all written with 
a view to the ultimate incorporation of the results arrived 
at in an “ Index Avium Americanarum,” or complete trea¬ 
tise on the ornithology of Central and South America. 
In further progress towards this end the authors now give 
us a “ Nomenclator" or list of the generic and specific 
names of the species of birds as yet ascertained by them 
to occur in these countries, which form the “ neotropical 
region " of Mr. Sclater—one of the six principal regions 
into which he has proposed to divide the earth's surface 
zoologically. After the name of each species is added the 
“patria" or “habitat," indicating the exact locality in 
which the species has been obseived. 

The neotropical region is now well known to be the 
richest in the world, orntthologically speaking; the 
“ Nomenclator " contains the names of no less than 3,565 
species of birds which, as the authors have convinced 
themselves by personal examination, are found in it. 
About 2,000 of these belong to the great order Pas- 
seres, and rather more than 1,500 to the nineteen other 
orders of birds met with in the neotropical region. One 
order alone is unrepresented ip South and Central Ame¬ 
rica, namely, the Apteryges, which is confined to New 
Zfe^iutd; mt on the other band the neotropical region 


possesses two peculiar faw ns of bird-life of ordinal rank 
(the Opistkocomus and the TSrojnm) Which are unknown 
elsewhere. Besides these, many extensive families are 
entirely restricted to the limits of this region; far in¬ 
stance, the Tanagcrs with 302 species, the Humming¬ 
birds with 387 species, the Dendrocolaptidae with 217 
species, and the Formicariidas with 211 species. A few 
Tanagers and Humming-birds have invaded the neigh¬ 
bouring nearctic region (i.e. America north of Mexico), but 
the great bulk of these large groups of birds and of seve¬ 
ral other less numerous though equally distinct families, is 
essentially neotropical. 

Nor must it be supposed that we are yet by any means 
fully acquainted with the riches of the neotropical region. 
The active ornithologists of the day are making con¬ 
tinual additions to the long list—chiefly through the 
exertions of collectors in various parts of the Andean 
Chain, where almost every valley appears to contain 
distinct species of birds. At a recent meeting of the 
Zoological Society, twenty-four new species of birds 
(several belonging to new genera) were described from a 
single district in Peru, and Mr. Gould is constantly re¬ 
cording additions to the long series of humming-birds 
which he has so admirably monographed. Besides this, 
the anatomy and osteology of the greater number of 
exotic birds is almost utterly unknown, so that there is 
ample work in the neotropical region alone for many 
future generations of ornithologists. 

The two collections upon which the “Nomenclator" 
has been principally based are those of Mr. Sclater and 
of Messrs. Salvin and Godman. The former of these 
contains an unrivalled series of the American species of 
the great order Passeres, and a set of representatives of 
the other higher orders, down to the end of the parrots— 
altogether about 7,000 specimens. The latter collection 
is still larger and more general, embracing the whole Series 
of American birds. It is especially rich in Central 
American forms, the owners having themselves visited 
several districts of the Central American Republics, and 
employed private collectors in other districts for the en¬ 
richment of their cabinets. 

The “Nomenclator" gives us a summary of all the 
species represented in these two great collections, and of 
other specks examined by the authors, but of which they 
have not yet succeeded in obtaining specimens. 

In an appendix are added characters of nine new 
genera, and of thirty-one new species, founded on speci¬ 
mens contained in one or other of the above-mentioned 
collections. 
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, simple, unaffected artyle. For many centuries China 
- has had the monopoly of supplying the Thibetans with 
tea, of which they are most extensive consumers. The 
Lamas of Thibet have the exclusive privilege of retailing 
this tea, and both they and the Chinese naturally do all in 
their power to prevent the possibility of any rivalry in the 
lucrative trade. It was on this account that Mr, Cooper 
was prevented from completing his intended journey from 
Shanghai overland to India. In the present work the 
author describes an attempt which he made to penetrate 
into Thibet from the Indian side, for the purpo c of dis¬ 
covering whether it would not be possible to open up a 
way for the introduction into that country of the abundant 
produce of the Assam tea-plantations. He proceeded from 
Calcutta to Sudiya, on the north-east frontier of Assam, 
from which, after making all dbc preparations, he set out 
on his adventurous journey in the latter part of 1869. 
Notwithstanding that Mr. Cooper was accompanied by a 
Khamtee chief, Chowsanv-a fine manly fellow—who 
knew the country well, and was feared and respected by 
the people through whose country Mr. Cooper had to pass, 
the latter, amid great hardships, succeeded in penetrating 
north-eastward along the Brahmapootra, only about 100 
miles, when, through the determined opposition ot the 
Thibetan officials, he was compelled to turn back. No 
doubt Mr. Cooper failed in accomplishing the object on 
which he had set his heart, but his journey has been the 
means of giving to the world a book full of interesting 
information about the peoples and the countries where he 
sojourned, both in Assam and the districts just beyond its 
north-eastern frontier. The book contains a great deal of 
Information on the present and past condition of Assam 
and the Assamese, and much information on the state of 
the tea-cultivation in that country. Mr. Cooper is par¬ 
ticularly observant of men and manners, and most readers 
will find in his book a great deal that is quite new con¬ 
cerning the small tribes that live along the route by which 
he attempted, in the interest of commerce, to enter 
Thibet; his description of the Khamtecs is especially 
interesting. Mr. Cooper does not pretend to give any 
scientific record of the natural history of the country 
through which he passed, though he makes occa¬ 
sional observations that may interest naturalists. 
The following description of the land-leeches which pes¬ 
tered him during his journey, seems to us particularly 
interesting:— 

u Of all the hardships and unpleasant sensations expe¬ 
rienced in the Assam jungle none have left a more dis¬ 
agreeable recollection than the attacks of land-leeches. 
Often, on sitting down, I could count a dozen of these 
little animals hurrying from all directions to their prey. 
In length they are about an inch, while their thickness 
does not exceed that of an ordinary sewing needle. Their 
mode of progression is curious in the extreme. Fixing 
One extremity by means of its bell-shaped sucker firmly 
on a leaf or on the ground, the leech curves itself into an 
arch, the other end is then advanced till the creature 
resembles a loop, again to expand into an arch, but the 
movement is quicker than words can describe it; the 
rapidity with which they thus progress along is quite 
starring. As they occasionally rear themselves perpen¬ 
dicularly and sway about from side to side, taking a sur¬ 
vey round them in quest of prey, the observer cannot 
fail to conceive A dread of the bloodthirstylittle creatures. 
They exercised quite a fascination over me. I could never 
resist watching tnem whenever I took a seat. Their power 
erf scent was evidently keen. At first they would hold 
themselves erect, then suddenly, as though they had fust 
discovered my whereabouts, they would throw themselves 
Steward 'and with quick eager strides make towards my 
' * nh&rtunate body, and it was a long time before I could 
■ ^eawain a shudder at their approach, but use does won- 

- fashion, with • great wlrfferenoe. -; There 


are several species of leeches in Assam, but I pave only 
come in contact with three kinds; the common brown 
one, just described ; the red, or hill leech, which is larger 
than the former and of a light red colour, mfiictikg a 
venomous, though not dangerous, bite; and the h&b- 
leech, so called by the Khamtees from its great length 
and extreme tenuity. This last description of leech Be* 
in wait in the grass, and as animals feed it enters the 
nostrils and fixes itself firmly in the interior, where it 
takes up permanent quarters, causing the poor beasts 
great irritation. It seems to inflict itself entirely on 
animals, which is fortunate, or man would suffer greatly 
from this scourge of the jungle.” 

Mr. Cooper has done well in telling the world the story 
of his travels. 

Transactions of the A than y Institute , vol. vii. (Albany, 
U.S., 1872.) 

This institution is one of the oldest of its kind in 
America, having been originally founded upwards of 
eighty years ago, just after the conclusion of the American 
War of Independence. At present it is one of the most 
comprehensive and active of the American societies, its 
sphere of work embracing all departments of literature 
and science. In an eloquent annual address, which is 
the first paper in this volume, Orlando Meads, one of the 
oldest members of the Institute, sketches its history, and 
gives reminiscences of some of the most eminent men 
who have been connected with the Society, including 
several who have left their mark on the country. A cha¬ 
racteristic feature of this volume is the reports of what 
has been done during the year, both in America and 
Europe, in the various divisions of science and literature, 
the institution being divided into three departments— 
Physical Sciences and the Arts, Natural History, and 
History and General Literature, and these again into a 
number of classes. Thus we have in the present volume, 
reports on botany, zoology, chemistry, and general litera¬ 
ture. Of the papers in this volume we may notice one 
On Nitro-glycerme, as used in the construction of tbe 
Hoosac Tunnel, by Prof, G. M. Mowbray. The author 
traces the history of the dangerous article, give* an 
account of his own investigations regarding it, and de¬ 
scribes the method in which it was used in boring 
the Hoosac tunnel.—On certain new Phenomena in 
Chemistry, by Verplanck Colvin, describes some very re¬ 
markable experiments in amalgamation made by the 
author, From Newton to Kirchoff, by Dr. L. C. Cooley, 
traces in an interesting way the progress of research 
on Light during the period indicated ; and in Researches 
in the Theory and Calculus of Operations, by J. A. Pater* 
son, we have a most elaborate and intricate investigation 
on the theory of the actions of various forces of Nature, 
Mr. C. H. Peck contributes a Synopsis of New York 
Uncinulae, 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Ho notice is taken of anonymous 
communications.] 

Microscopic Examination of Air 

In support of the conclusions arrived at by Mr. Douglas Cnn» 
ninghara, of Calcutta, in bis ** Microscopic Examinations of Ait” 
(Naturk, vol. be. p. 330), and in illustration of the method 
which he employed, perhaps 1 may be allowed to describe some 
observations of the same kind which I made three years ago but 
have not had leisure to continue or prepare for publication. 

A sentence in Dr, ParW u Manual of Hygiene, ” alluding to 
the importance of minute examination Of the air, turnedjpy 
thoughts in that direction. The Instrument which I constructed 
for the purpose wa* contrived after the manner of a wegttoeock, 
presenting the wide month of a fiumel to the wind, wbtieihe 
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tube of the funnel was bent upwards and had an orifice about 
I-2oth of an inch in diameter. Close above this orifice was placed 
a glass slide, held by springs and bearing a drop of glycerine on 
its lower surface. The tube and glass snde were protected by a 
roof and two cheek-boards, which formed the vane of the weather¬ 
cock, The glass slide was so placed that the current of air issu¬ 
ing from the narrow orifice of the bent tube, under pressure of 
the wind on the wide mouth of the funnel, impinged on the 
centre of the drop of glycerine, and a large proportion of any 
solid matters carried by the air was caught on the glycerine, 
After a day or two, according to the weather, the slide was re¬ 
moved, a thin disk of glass was placed on the glycerine-drop, 
and the contents were then examined under the microscope, a 
duplicate slide being left in the aeroscope for the next observa¬ 
tion. 

This instrument depended for its function on the wind. If 
there was no wind, there was no current through the tube, and 
nothing was caught on the glycerine ; but in general there was 
wind enough, and the captures were ample, often embarrassing 
by their multitude. The observations were mostly made in the 
neighbourhood of London, at the Greenwich Observatory. The 
nature of the captures varied according to the direction and 
velocity of the wind, the state of the weather, and the season of 
the year. A north-west wind, blowing over London, brought 
soot and globules of coal-tar, textile fibres, nondescript Mris, a 
few vegetable spores, now and then an epithelial scale or two, 
always a number of half-cooked starch-grains (identified by their 
reaction with iodine and by traces of concentric lamination giving 
a black cross with the polariscope), and sometimes microscopic 
bread-crumbs (half-cooked starch-grains in meshes of gluten). 
The starch-grains were the most constant capture of all, in all 
seasons and for all dii ections of wind. They seem to be very 
durable. (If I remember rightly, M. Pouchet found starch- 
grains in all specimens of dust, even the most ancient, obtained 
from the neighbourhood of human dwellings.) A southerly 
wind, blowing from the country, brought a great variety of 
vegetable spores and pollen-grains and Mris, with a smaller 
proportion of matters characteristic of town air. The size and 
quantity of the captures depended mainly on the velocity of the 
wind. Once or twice a strong wind swept a living acarus, or an 
entomostracan, or the shell of a diatom into the glycerine. In 
dry windy weather a quantity of siliceous sand was caught, which 
gave trouble by tilting the disk when in preparation for the 
microscope, and the larger grains had to be removed with the 
point of a needle. 

The most interesting variation in the character of the organic 
captures was that which depended on the.season of the year. In 
January and February scarcely anything was found (besides 
<Ubri$ and inorganic matter), but a few fragments of mycelium of 
some fungus j but with the first fine weather in March the 
glycerine began to yield good returns. Spherical grains of 
poplar pollen were caught in large numbers, thirty or forty in 
a single drop, though the nearest poplar tree was a quarter of 
a mile distant These were soon followed by the triangular 
pollen of birch and hazel—-trees depending, like poplar, on the 
agency of the wind for fertilisation. From this time onward, 
through spring and summer, a great number and variety of 
pollen grains were caught. Cryptogaraic cells increased in 
number through the summer, and reached their maximum in 
the autumn, when brown septate spores and others of various 
. kinds, which my imperfect knowledge did not enable me to 
identify, appeared in abundance. If left for some days, they 
began to germinate. Towards winter their number diminished, 
the latest being minute dark biown oval spores of some species 
of agaricus (?). The winter months were comparatively barren, 

I did not find any Bacteria, but there were numbers of exces¬ 
sively minute particles, of which I could not tell the nature. 
Once, after leaving the aeroscope for several days, I found the 
glycerine swarming with a minute torula which had evidently 
. multiplied in that pabulum. In fact the glycerine was fer¬ 
menting. 

Among these facts, the only one which sterns to have any 
bearing on the question of the propagation of infectious diseases 
is the great prevalence of cryptogamic spores in the air in 
autumn, when those diseases are especially rife. 

To avoid fallacy in the results obtained, I used to place two 
drops of glycerine on the same slide, but only directed the 
air-current against out of them; both were examined under the 
microscope, and the difference credited to the air. By using 
glycerine that had been boiled with carmine, many of t3 


organic captures were made mote distinct \ the nuclei of epithelial 
scales and of many other cells were brightly stained W the* 
carmine. Glycerine had the disadvantage of absorbing moisture 
in damp weather and swelling to an inconvenient bulk. At 
such times I used oil instead, with good effect My plait of 
examination was to sweep the whole disk in successive parallel 
zones, by the atd of mechanical stage-movement, ana make 
record of every organic body that could be recognised* Such 
as I had not seen before were sketched with pen and ink and 
coloured chalk in a book devoted to that purpose. 

It will be seen that my observations entire y support Mr 
Cunningham’s, as to the abundant presence of living spores In 
the air. I was satisfied that this branch of research, in the 
hands of one thoroughly familiar with these microscopic forms, 
would lead to results of great interest, and I heartily con¬ 
gratulate Mr. Cunhingham on the valuable work which he has 
produced. Hubrrt Airy 


Animal Locomotion 

Mr. Wallace’s last letter seems to call for a word of expla¬ 
nation from me. I did not refer to the up stroke of the bird’s 
wing because this was not the point in dispute. But in reply to 
Mr. Wallace’s latest stricture—that I appear 11 to ignore the 
great downward reaction, added to gravitation, during every up 
stroke”—I would say (i) that the downward reaction is not 
great, (a) because, as Mr. Wallace has himself observed, of the 
valvular action of the feathers; (//) because of the convex form 
of the upper surface of the wing; and (r) in some cases, because 
the wing is less expanded in the up stroke. (2) As to the effect 
of gravitation, this was already allowed for in determining the 
resultant motion consequent on the down Btroke, and must not be 
reckoned twice. Just as with an arrow shot from a bow, so with 
the bird; the motion consequent on the down stroke lasts 
long enough for the wings to be raised before it is spent. Mr. 
Wallace is certainly right in saying that the down stroke should 
counteract the downward reaction of the up stroke, but this 
downward reaction being slight cannot require ( * a highly- 
inclined upward motion,” and what is more, it cannot require 
that the under surface of the wing should be directed forwards 
as Dr. Pettigrew asserts. 

Again, I an not say the movement of the wing as a whole is 
downward and backward, but that the action of its surface is in 
that direction. The Duke of Argyll is no doubt correct in main¬ 
taining that the wing as a whole moves in a perpendicular line, 
or perhaps with a slight forward overlap. 

I cordially agree with Mr, Wallace that the matter is not to 
be settled by 4 ‘discussing theoretically, but by observation and 
experiment j ” still the elementary principles of mechanics may 
surely be heard in evidence without disadvantage even at the out¬ 
set of the inquiry. James War*> 

Trinity College, Cambridge, March 30 


Rudimentary Organa 

In a former communication (Nature, vol, i*. p, 361) 
I promised to advance what seems to me a probable cause- 
additional to those already known—of the reduction of useless 
structures. As before stated, it was suggested to me by the 
penetrating theory proposed by Mr. Darwin (Nature, vob viii. 
pp. 432 and 505), to which, indeed, it is but a supplement. Epi¬ 
tomising Mr. Darwin’s conception as to the dwarfing influence of 
impoverished conditions, progressively reducing the average size 
of a useless structure, by mesas of free intercrossing j the present 
cause may be defined as the mere cessation of the selective 
influence from changed condition of life. 

Suppose a structure to have been raised by natural selection 
from 0 to average size 100, and then to have become wholly 
useless. The selective influence would now not only be with* 
drawn, but reversed ; for, through Economy of Growth—under* 
standing by this term both the direct and the indirect influence 
of natural selection *— -it would rigidlyeHttinate the variations iox f 
102, 103, &c. f and favour the variations 99, 98, 97, Ac- For 
the sake of definition we shall neglect the influence of Economy 
acting below 100, and so isolate the effect* dim Ur the mere 
withdrawal of Sdection. By the condi tion of our assumption all 
variations above 100 are eliminated, while below ioo kidiscnmi- 

■ * Sis fanner owiwm it sdos , ^ tfr> ■ 
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nate variation \% permitted Thu*, the selective premium upon 
variation 9 9 being no greater than that upon 98, 98 would have 
*s good a chance of leaving offspring (which would inherit and 
transmit this variation) as would 99 : similarly, 97 would have as 
good a chance as 98, and so on. Now there is thus a much 
greater chance of variations being perpetuated at or below 99, 
than at or above 100 ; for at 100 the hard line of Selection (or 


line of Selection (or 


Economy) is fixed, while there is no corresponding line below 
100. Tne consequence of free intercrossing would therefore be 
to reduce the average from 100 to 99. Simultaneously, however, 
with this reducing process, other variations would be surviving 
below 99, in greater numbers than above 99 ; consequently the 
average would next become reduced 1098. There would thus 
be “two operations going on side by side—the one ever destroy¬ 
ing the symmetry ot distribution ” round the average, u and the 
other ever tending to restore it.” It is evident, however, that 
the more the average is reduced by this process of indiscriminate 
variation, the less chance there remains for its further reduction. 
When, for instance, it falls to 90, there are (numerically, though 
not actually, because of Inheritance) 89 to 9 in favour of dimi¬ 
nution ; but, when it falls to 8o, there are only 79 to 19 in such 
favour. Thus (theoretically) the average would continue to 
diminish at a slower and slower rate, until it comes to 50, where, 
the chances in favour of increase and of diminution bemg equal, 
it would remain stationary. 

Having thus, for the sake of clearness, considered this prin¬ 
ciple apart, let us now observe the effect of superadding to it the 
influence of the Economy of Growth—a principle with which its 
action must always be associated. Briefly, as tins influence 
would be that of continually favouring the variations on the side 
of diminution, the effect ot its presence would be that of con¬ 
tinuously preventing the average from becoming fixed at 50, 40, 
30, &c. In other words, the u hard line of Selection,” which 
was originally placed at 100, would now become progressively 
lowered through 90, 80, 70, &c. ; always allowing indiscriminate 
variation below the barrier, but never above it. 

It will be understood that by “cessation of selection from 
changed conditions of life ” I mean a change oj any kind which 
renders the affected organ superfluous. Take, for example, the 
exact converse of Mr. George Darwin’s illustration, by suppos¬ 
ing a herd of cattle to migrate (rom a small tract of poor pasture 
to a large tract of rich. Segregation would ensue, the law of ; 
battle would become less severe, while variation would be pro¬ 
moted in a cumulative manner by the increase of food. The 
young male* with shorter horns would thus have as good a 
chance of leaving progeny as “their longer-homed brothers,” i 
and the average length would gradually diminish as in the other 
case. Of course, as the predisposing cause ot impoverished 
nutrition would now be absent, the reducing process would take 

S Uce at a slower rate. Moreover, it is to be remarked that 
its principle differs in an important particular from that 
enunciated by Mr. Darwin, in that it could never reduce an organ 
much below the point at which the Economy of Growth (toge¬ 
ther with Disuse) ceases to act. For, returning to our numerical 
illustration, suppose this point to be 6, the average would even¬ 
tually become fixed at 3. 

That the principle thus explained has a real existence we may 
safety conclude, theoretical considerations apart, from the analogy 
afforded by our domestic races ; lor nothing is more certain to 
breeders than the fact that neglect causes degeneration, even 
though the strain be kept isolated. It will be observed that, if 
this principle has areal existence, it is of considerable importance, 
theoretically, since It must act, to a greater or less extent, in 
all cases where Disuse and the Economy of Growth are in opera¬ 
tion: and although in the initial stages of reduction, when the 

S chase, so to speak, of the last-named principle is great, its 
hence would be comparatively trivial, this influence would be 
more and more felt the smaller the organ became—t.r., the nearer 
the point at which the Economy of Growth ceases to act. The 
Cessation of Selection should therefore be regarded as a reducing 
cause, which co-operates with other reducing causes in all cases, 
and which is of special importance as an accelerating agent when 
the influence of the latter becomes feeble. 

Georor J. Romanes 


Lakes with two Outfalls 
1863, V >*'« 'Captain Speke publirijed his 


tiring *** 1 i ‘ th tl fcfoHtV?to" 

ah^^iei^ingto we valley or water-flow—the Nile, 


On June 27 and on July 201 wrote to the Athtnaum \—“ I 
think that this native information will prove to he erroneous;" 
that I thought “that no lake can have more than one outlet 
and I added, ** May 1 lay the question as to the matter of fact 
before the readers of the Athenceum ? ” In reply, the BlacfcXoch 
in Dumfriesshire was stated to have two outlets to two distinct 
valleys or water-flows—one to the Nith, the other to the Ayr. 
The Loch, however, has but one outlet, and that artificial\ Tne 
water-parting has been cut through by man—a mill-lead made to 
Lord Bute's Borland mill, and the one outlet is an iron sluice in 
a stone dam. AH this is beautifully shown in Sir Henry James's 
admirable 25-inch Ordnance Maps. 

Dr. Bryce (“Geology of Arran,” 3rd edition, p. 3) says that 
Loch-an-Davie has two outlets to two different valleys. It has, 
however, but one outlet, to the south—to Glen lorsa, as I stated 
in the Athenaum^ July 22, 1865. The new inch Ordnance Map 
of Arran gives ope outlet, but unfortunately to the north, instead 
of to the south. I will not refer to my letter on the two outlets 
to two valleys from the Norwegian Lcsjeskaugen Lake, which 
you did me fhe honour to pubibh last September, and with 
which Prof. Stanley Jevons agreed. But I quote the above cases 
to show that even the highest authorities make mistakes as re¬ 
gards lakes and their outlets. I cannot, however, suppose any 
mistake in Prof. Belt’s account of the two outlets to two valleys 
from Shoal Lake, published in Nature, vol. ix. p, 363, by 
Prof. Dawson. I would then, in deference to these authorities, 
modify my dictum by saying, that if by a rare possibility a lake 
may be found to exist on a water-parting having at opposite ends 
two ouilets to two different valleys, I should still douot the possi¬ 
bility of a lake at its one lower end having a multiplicity of out¬ 
lets converging to one valley or water-flow, as in the case of the 
Victoria Nyanza. And this owing to the extreme improbability 
that the erosion at each outlet should continue at precisely the 
same rate. 

The outlet of every lake in the wide, wide world is always 
being lowered from erosion, as are valleys themselves. Valleys 
exist only in the Absolution of hills. They are mere water-flows. 
They are the perpetually changing effects of atmospheric disin¬ 
tegration, and the erosion of lain and rivers, and consequently 
every water-parting is a valley-parting. 

Alresford, March 14 George Greenwood 


A Deech pierced by a Thom Plant 

On the road from this to Belfast there is a thorn hedge with 
beech trees at intervals, and thorn plants have grown right 
through the middle of the trunks of two of the beeches. I do 
not know whether this is sufficiently uncommon to be worth 
mentioning in Nature. Joseph John Murphy 

Old Forge, Dunmurry, co. Antrim 


KINETIC THEORY OF THE DISSIPATION OF 
■ ENERGY 

T N abstract dynamics an instantaneous reversal of 
A the motion of every moving particle of a system 
causes the system to move backwards, each particle of it 
along its old path, and at the same speed as before when 
again in the same position—that is to say, in mathemati¬ 
cal language, any solution remains a solution when / is 
changed into —In physical dynamics, this simple and 
perfect reversibility fails on account of forces depending 
on friction of solids; imperfect fluidity of fluids; imperfect 
elasticity of solids; inequalities of temperature and con¬ 
sequent conduction of beat produced by stresses in solids 
ana fluids; imperfect magnetic retentiveness ; residual 
electric polarisation of dielectrics ; generation of heat by 
electric currents induced by motion ; diffusion of fluids. 
Solution of solids in fluids, and other chemical changes ; 
and absorption of radiant heat and light- Consideration 
of these agencies in connection with the all-pervading 
law of the conservation of energy proved for them by 
Joule, led me twenty-three years ago to the theory of the 
dissipation of energy, which I communicated first to the 
Royal Society of Edinburgh In 1852, in a paper entitled 
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« bn a Universal Tendency in Nature to the Dissipation 
Of Mechanical Energy* 

The essence of Joule’s discovery is the subjection of 
physical phenomena to dynamical law. If, then, the mo¬ 
tion of every particle of matter in the universe were pre¬ 
cisely reversed at any instant, the course of nature would 
be simply reversed for ever after. The bursting bubble 
of foam at the foot of a waterfall would reunite and de¬ 
scend into the water : the thermal motions would recon¬ 
centrate their energy and throw the mass up the fall in 
drops reforming into a close column of ascending water. 
Heat which had been generated by the friction of solids 
and dissipated by conduction, and radiation with absorp¬ 
tion, would come again to the place of contact and throw 
the moving body back against the force to which it had 
previously yielded. Boulders would recover from the 
mud the materials required to rebuild them into their 
previous jagged forms, and would become reunited to the 
mountain peak from which they had formerly broken 
away. And if also the materialistic hypothesis of life 
were true, living creatures would grow backwards, with 
conscious knowledge of the future, but no memory of the 
past, and would become again unborn. But the real phe¬ 
nomena of life infinitely transcend human science, and 
speculation regarding consequences of their imagined re¬ 
versal is utterly unprofitable. Far otherwise, however, is 
it in respect to the reversal of the motions of matter unin¬ 
fluenced by life, a very elementary consideration of which 
leads to the full explanation of the theory of dissipation 
of energy. 

To take one of the simplest cases of the dissipation of 
energy, the conduction of neat through a solid—consider 
a bar of metal warmer at one end than the other and left 
to itself. To avoid all needless complication, of taking 
loss or gain of heat into account, imagine the bar to be 
varnished with a substance impermeable to heat. For the 
sake of definiteness, imagine the bar to be first given 
with one half of it at one uniform temperature, and the 
other half of it at another uniform temperature. In¬ 
stantly a diffusing of heat commences, and the distribu¬ 
tion of temperature becomes continuously less and less 
unequal, tending to perfect uniformity, but never in any 
finite time attaining perfectly to this ultimate condition. 
This process of diffusion could be perfectly prevented by 
an army of Maxwell's u intelligent demons ”* stationed at 
the surface, or interface as we may call it with Prof James 
Thomson, separating the hot from the cold part of the bar. 
To see precisely how this is to be done, consider rather a gas 
than a solid, because we have much knowledge regarding 
the molecular motions of a gas, and little or no knowledge 
of the molecular motions of a solid, Take a jar with the 
lower half occupied by cold air or gas, and the upper half 
occupied with air or gas of the same kind, but at a higher 
temperature, and let the mouth of the jar be closed by an 
air-tight lid. If the containing vessel were perfectly im¬ 
permeable to heat, the diffusion of heat would follow the 
same law in the gas as in the solid, though in the gas the 
diffusion of heat takes place chiefly by the diffusion of 
molecules, each taking its energy with it, and only to a 
small proportion of its whole amount by the Interchange 
of energy between molecule and molecule; whereas In 
the solid there is little or no diffusion of substance, and 
the diffusion of heat takes place entirely, or almost en¬ 
tirely, through the communication of energy from one 
molecule to another. Fourier’s exquisite mathematical 
analysis expresses perfectly the statistics of the process 
of diffusion in each case, whether it be t( conduction of 
beat,” as Fourier and his followers have called it, or the 
diffusion of substance in fluid masses (gaseous or liquid) 
which Fick showed to be subject to Fourier’s formula?. 
Now, suppose the weapon of the ideal army to be a club, 

deimidon of a ''demon,’’ according to the use of this word tv 
Maxwell,» an intelligent being endowed witS irec will, and fto* enough ul 


or, as it were, a molecular cricket-bat; and suppose for 
convenience the mass of each demon with his weapon to 
be several times greater than that of a molecule. Every 
time he strikes a molecule he is to send it away with the 
! same energy as it had immediately before. Each demon 
| is to keep as nearly a$ possible to a certain station, 

‘ making only such excursions from it as the execution of 
! his orders requires. He is to experience no forces except 
such as result from collisions with molecules, and mutual 
forces between parts of his own mass, including his 
weapon ; thus his voluntary movements cannot influence 
the position of his centre of gravity, otherwise than by 
producing collision with molcetdeS. 

The whole interface between hot and cold is to be 
divided into small areas, each allotted to a single demon. 
The duty of each demon is to guard his allotment, turning 
molecules back or allowing them to pass through from 
either side, according to certain definite orders. First, 
let the orders be to allow no molecules to pass from either 
side. The effect will be the same as if the interface were 
stopped by a barrier impermeable to matter and to heat. 
The pressure of the gas being, by hypothesis, equal in the 
hot and cold parts, the resultant momentum taken by 
each demon from any considerable number of molecules 
will be zero ; and therefore he may so time his strokes 
that he shall never move to any considerable distance 
from his station. Now, instead of stopping and turning 
all the molecules from crossing his allotted area, let each 
demon permit a hundred molecules chosen arbitrarily to 
cross it from the hot side ; and the same number of mole¬ 
cules, chosen so as to have the same entire amount of 
energy and the same resultant momentum, to cross the 
other way from the cold side. Let this be done over and 
over again within certain small equal consecutive intervals 
of time, with care that if the specified balance of energy 
and momentum is not exactly fulfilled in respect to each 
successive hundred molecules crossing each way, the 
error will be carried forward, and as nearly as may be 
corrected, in respect to the next hundred. Thus, a cer¬ 
tain perfectly regular diffusion of the gas both ways across 
the interface goes on, while the original different tempera¬ 
tures on the two sides of the interface are maintained 
without change. 

Suppose, now, that in the original condition the tempe¬ 
rature and pressure of the gas are each equal throughout 
the vessel, and let it be required to discqualise the tem¬ 
perature but to leave the pressure the same in any two 
portions A and B of the whole space. Station the army 
on the interface as previously described. Let the orders 
now be that each demon is to stop all molecules from 
crossing his area in either direction except loo coming 
from A, arbitrarily chosen to be let pass into j?, a nd & 
greater number, having among them less energy but 
equal momentum, to cross from B to A . Let this be 
repeated over and over again. The temperature in A 
will be continually diminished and the number of mole¬ 
cules in it continually increased, until there are not in B 
enough of molecules with smalt enough velocities to fulfil 
the condition with reference to permission to pass from 
B to A, If after that no molecule be allowed to pass the 
interface in either direction, the final conditio* will be 
very great condensation and very low temperature in A; 
rarefaction and very high temperature in B; and equal 
temperature in A and B. The process of disequal- 
isatton of temperature and density might be stopped at 
any time by changing the order* to those previously 
specified (2), and so permitting a certain degree of diflfu* 
sion each way across the interface while maintaining a 
| certain uniform difference of temperatures with equality of 
| pressure on the two sides. 

If no selective influence, such as that of the 
ideal 4< demon,” guides individual molecules* ihe aWs*. 
rage result of their free motions m& oeiBifiohS 
must be to equalise the diitribution of *a»rgy among 






ttem in the groi*; And after a sufficiently long time 
from the supposed initial arrangement the difference of 
energy in any two equal volumes, each containing a very 
great number of molecules, must bear a very small pro¬ 
portion to the whole amount in either ; or, more strictly 
speaking, the probability of the difference of energy ex¬ 
ceeding any stated finite proportion of the whole energy 
in either is very small. Suppose now the temperature to 
have become thus very approximately equalised at a certain 
time from the beginning, and let the motion of every 
particle become instantaneously reversed. Each molecule 
will retrace its former path, and at the end of a second 
interval of time, equal to the former, every molecule 
will be in the same position, and moving with the same 
velocity, as at the beginning ; so that the given initial 
unequal distribution of temperature will again be found, 
with only the difference tnat each particle is moving in 
the direction reverse to that of its initial motion, This 
difference will not prevent an instantaneous subsequent 
commencement of equalisation, which, with entirely 
different paths for the individual molecules, will go on in 
the average according to the same law as that which took 
place immediately after the system was first left to itself. 

By merely looking on crowds of molecules, and reckon¬ 
ing their energy in the gross, we could not discover that 
in the very special case we have just considered the 
progress was towards a succession of states in which the 
distribution of energy deviates more and more from uni¬ 
formity up to a certain time. The number of molecules 
being finite, it is clear that small finite deviations from 
absolute precision in the reversal we have supposed 
would not obviate the resulting disequalisation of the 
distribution of energy. But the greater the number of 
molecules, the shorter will be the time during which the 
disequahsmg will continue ; and it is only when we regard 
the number of molecules as practically infinite that we 
can regard spontaneous disequalisation as practically im¬ 
possible. And, in point of fact, if any finite number of 
perfectly clastic molecules, however great, be given 
in motion in the interior of a perfectly rigid vessel, and be 
left for a sufficiently long time undisturbed except by 
mutual impacts ana collisions against the sides of the 
containing vessel, it must happen over and over again that 
(for example) something more than nine-tenths of the 
whole energy shall be in one half of the vessel, and less 
than one-tenth of the whole energy in the other half. 
But if the number of molecules be very great, this will 
happen enormously less frequently than that something 
more than 6-ioths shall be In one half, and something 
less than 4-ioths in the other. Taking as unit of time 
the average interval of free motion between consecutive 
collisions, it is easily seen that the probability of there 
being something more than any stated percentage of 
excess above the half of the energy in one halt of the 
vessel during the unit of time, from a stated instant, is 
smaller the greater the dimensions of the vessel and the 
greater the $tated percentage. It is a strange but never¬ 
theless a true conception of the old well-known law of the 
conduction of h^t to say that it is very improbable that 
in the course of 1,000 years one half the bar of iron shall 
of itself become warmer by a degree than the other half; 
and that the probability of this happening before 1,000,000 
years pass is ipoo tines as great as that it will happen in 
the course of 1,000 years, ana that if certainly will happen 
hi tite course of some very long time. But let it be re¬ 
membered that we have supposed the bar to be covered 
with an impermeable varnish. Do away with this im¬ 
possible ideal, and believe the number of molecules in 
Ule universe to be infinite j then we may say one half of 
the bar will never become warmer than the other, except 
&the Agency of extern*! sources of heat or cold, this 
fasmnee.suffices to explain the philosophy of the 
which the theory of 'the,-.dissipation of 
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Take however another case in which the probability may 
be readily calculated. Let a hermetically-sealed glass jar 
of air contain 2,000,000,000,000 molecules of oxygen, and 
8,000,000,000,000 molecules of nitrogen. If examined any 
time in the infinitely distant future, what is the number of 
chances against one that all the molecules of oxygen and 
none of nitrogen shall be found in one stated part of the 
vessel equal in volume to i-jth of the whole? The 
number expressing the answer m the Arabic notation has 
about 2,17 3,220,000,000 of places of whole numbers. On the 
other hand the chance against there being exactly 2-ioths 
of the whole number of particles of nitrogen, and at the 
same time exactly 2-ioths of the whole number of particles 
of oxygen iri the first specified part of the vessel is only 
4021 X 10 9 to 1. 


[Appendix.—Calculation of Probability respecting Diffu¬ 
sion of Gases.] 

For simplicity I suppose the sphere of action of each molecule 
to be infinitely small in comparison with its average distance from 
its nearest neighbour ; thus, the sum of the volumes of the spheres 
ol action of all the molecules will be infinitely small in proportion 
to the whole volume of the containing vessel. For brevity, space 
external to the sphere of action of every molecule will be called 
free space : and a molecule will be said to be in free space at any 
time when its sphere of action is wholly in free space ; that is to 
say, when its sphere of action does not overlap the sphere of 
action of any other molecule. Let A, Z? denote any two particu¬ 
lar portions of the whole containing vessel, and let a, b be the 
volumes of those portions. The chance that at any instant one 

individual molecule of whichever cas shall be in A is -,»how- 

ever many or few other molecules there may be in A at the same 
time} because its chances of being in any specified portions of 
f ree space are proportional to their volumes ; and, according to 
our supposition, even if all the other molecules were in A , the 
volume of free space in it would not be sensibly diminished by 
their presence. The chance that of n molecules in the whole 
space there shall be i stated individuals in A, and that the oilier 
n i molecules shall be at the same time in B f is 

/ a \/ / b V// - i ^ a l b n ~ *■ 

\a + />/ \a * b I * + by* 

Hence the probability of the number of molecules in A being 
exactly t\ and in B exactly n - *, irrespectively of individuals, is 
a ft action having for denominator {a *f b) n t and for numerator 
the term involving a*b H “ * in the expansiftn of this binomial; 
that is to say it is— 

n{n - !)...« ( n -iff 1 ) / a V / b \n - i 

1.2 .... i vr+ b) V,/ + b) 

If we call this 7) we have 

r r _ n -i a r r 

“ if r b / *’ + 1 

Hence 7) is the greatest term if $ is the smallest integer which 
makes 

n - i b 
i + I ^ a 


this is to say, if i is the smallest integer which exceeds 
a b a + It 

Hence if a and b are commensurable the greatest term is that for 
which 


a + b 


To apply these results to the cases considered in the preceding 
article, put in the first place 

« CS 2 x IO 12 

this being the number of particles of oxygen j and let i ~ »* 
Thus, for the probability that all the particles of oxygen shall be 
in we find 

/ a \8 X 10” 

\*+b) 






Similarly, lor the probability that all the particles of nitrogen 
are In the space B, we find 

/ ^ \2X 10** 
vr +V 

Hence the probability that all the oxygen is in A and all the 
nitrogen in B is 

How by hypothesis 


and therefore 


herce the required probability is 

x jo 1 - 


Call this L, and let log denote common logarithm. We have 

log N- J ic w - 20 X to 12 X log. 2 = (lo - 26log. 2) X to 12 = 
2173220 X 10®, 'this is equivalent to the result stated in the 
text above. The logarithm of so great a number, unless given to 
more than thirteen significant places, cannot indicate more than 
the number of places of whole numbers in the answer to the pro¬ 
posed question, expressed according to the Arabic notation. 

The calculation of T- when i and « -1 are very large numbers 
» practicable by Stirling’s Theorem, according to which we 
have approximately 


and therefore 

«(«•;. 0 : * 
1.2 . . . 

Hence for the case 


jr*+j \ 

\2ir i (t + \){n~ i) H 


i a n 

a + b 

-which, according to the preceding fortmdrr, gives T i its greatest 
value, we have 

Ti - 

where 

—- - and / . ± 

a + b a + b 

Thus, for example, let v# — 2 X io 12 ; 

*2,/- *8 

we have 


1 Sooooo^/fl. ~ I4180C0 

This expresses the chance of there being 4 X to 11 molecules of 
oxygen in A , and 16 X ro 11 in B. Just half this fraction cx- 

nflitxa iL. ^ C __ ' 


tne numucr ot molecules ot nitrogen is lour times greater than of 
oxygen. 

It n duioie the molecules of one gas, and ri that of the mole¬ 
cules of another, the probability that each shall be distributed 
between A and B in the exact proportion of the volume is 


2 \fn n* 

The value ft r the supposed case of oxygen and nitrogen is 

_i__ ~ x 

2r X i6 X 4 X l(? 4 ~ 402f~X lo 9 
which is the result stated at the conclusion of the text above, 

Wa.li am Thomson 


/-/VIKCSTONE *£ WORK IN AFRICA 

T W- daily papers have published some extracts from a 
* . le <ter from Lake Bangweolo, of the late Dr, 
Livingstone to Mr. H. M. Stanley, which have been kindly 


furnished by the enterprising proprietor of the New Y&k 
Herald; we reproduce here somuch of the letter as bears 
on the geographical work done by Livingstone. 

u The Chambezi was crossed long ago by the Portu¬ 
guese, who have thus the merit of its discovery in modem 
times. The similarity of names led to its being put 
down in maps as * Zambesi ’ (eastern branch) and I 
rather stupidly took the error as having some sort of 
authority. Hence my first crossing it was as fruitless as 
that of the Portuguese. It took me twenty-two months 
to eliminate this error. 

“ The Cazembe who was lately killed was the first who 
gave me a hint that Chambezi was one of a chain of 
rivers and lakes which probably forms the Nile ; but he 
did it in rather a bantering style that led me to go back 
to the head waters again and see that it was not the mere 
‘ chaff’ of a mighty potentate. There is Omar Island in 
the middle of Bangueldo, with 183° of sea horizon around. 
The natives, slowly drawing the hand around, said—' That 
is Chambezi flowing round all this space and forming 
BangweoJo before it winds round that headland ana 
changes its name to Luapula.’ That was the moment of 
discovery and not the mere crossing of a small river. 

“ The late Cazembe I found sensible and friendly. His 
empire has succumbed before a very small force of Arab 
slaves and Banyamwezi. Pereira, the first Portuguese 
who visited the Cazembe eighty years ago, said that he 
had 30,000 trained soldiers, sacrificed twenty human 
victims every day, and that the streets of his capital were 
watered daily. 1 thought that my late friend had 30,0(00), 
diminished by two oo’s, and sacrificed five or six pots of 
pombe daily ; but this may have been only a court scandal 
—the streets of his village were not made. So I was 
reminded of the famous couplet about the Scotch 
roads :— 

“ 4 If you had seen these roads before they were made, 

You would lift up your hands and bless General Wade/ 

“ I have been the unfortunate means of demolishing two 
empires in Portuguese geography—the Cazembes and that 
of the Emperor Monomotapa, I found the last about 
ten days above Tette. He had too few men to make the 
show Cazembe did, but I learnt from some decent 
motherly-looking women attached to his Court Zembere (?) 
that he had 100 wives. I have wondered ever since and 
have been nearly dumfoundered with the idea of what a 
nuisance a man with 100 wives in England would be. It 
is awful to contemplate, and might be chosen as a theme 
for a Young Men’s Debating Society. I wish someone 
would visit Mtesa, or Uganda, without Bombay as an 
interpreter. He (Bombay; is by no means a sound 
author. The King of Dahomey suffered eclipse after a 
common-sense visit, and we seldom hear any more of Ms 
atrocities. The mightiest African potentate and the most 
dreadful cruelties told of Africans owe a vast deal to the 
teller. 

“ You and i passed the islet Kasenge, where African 
mothers were said to sell their infants tor a loin-cloth 
each. This story was made to fit into another nice little 
story of * a mother bear * that refused to leave her young, 
A child that cuts its upper front teeth before the under is 
dreaded as unlucky and likely to bring death into the 
family. It is called an Arab child, and the first Arab who 
passes is asked to take i{. I never saw a case, nor bsm 
the Arabs I have asked seen one either, but they have 
heard of its occurrence. The Kasenge story is, therefore, 
exactly like that of the Frenchman who asserted that the 
English were so fond of hanging themselves in Nowmfeet' 
you might see them swinging on trees along the riuui 
He may have seen one; I never did/ English And 
American mothers have been guilty of deserting infants > 
but who would turn up the whites of his eyes and say t as 
our mothers at Kasenge did. these people ho Iftittp 
than, wnotsogood a*,«he 4 »ea*»f / 

This lake, so far as I have seen it, is surrotmded by 
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an extremely flat country, though all 4,000 ft. above the 
level of the sea* When first discovered 1 was without 
paper, but borrowed a little from an Arab, and sent a 
Short account home. I had so much trouble from attend¬ 
ants that I took only the barest necessaries. Yet no 
sooner was the discovery announced at the coast than 
the official description was forthwith sent to the Bombay 
Government, that 4 the lake* is like Nyassa, Tanganyika, 
and the Albert Nyanza, overhung by high mountain 
slopes* which slope down to great plains, which, during 
the rainy season, become flooded, so that caravans march 
for days through water knee-deep seeking for higher 
ground on which to pass the night/ 
u The only mountain slopes are ant-hills, some of them 
20ft. high. They could scarcely be called high unless 
thought of as being built on the top of the 4,000 ft. These 
statements are equally opposed to the truth, as the Ca- 
xembe town is built on the banks of the Luapula. 

u People having a crochet for map making traced every 
step of the Portuguese slaving expeditions to Cazembe, 
and built the village in latitude 8 ' 43' South—that is, in 
deep water, near the north end of Lake Moero, and over 
50 miles from Luapula. 1 found it in latitude 9 0 37' South, 
and on the banks of a lagoon or loch, having no con¬ 
nection with Luapula, which river, however, falls six or 
seven miles west of the village of Moero, 

“Now it is very unpleasant for me to expose any of 
these misstatements and so appear contradictious. But 
what am I to do? I was consulted by Sir Roderick 
Murchison as to this present expedition, and recom¬ 
mended the writer of the above as a leader. Sir Roderick 
afterwards told me that the offer was declined unless a 
good salary and a good position to fall back upon 
were added, as Speke and Grant had, on their pay and 
. commission, lie then urged the leadership on myself as 
soon as the work on which I was engaged should be pub¬ 
lished. My good, kind-hearted friend added, in a sort of 
pathetic strain, ‘ You will be the real discoverer of the 
source of the Nile/ I don't wish to boast of my good 
deeds, but I need not forget them. . . /’ 


SOUNDINGS IN THE PACIFIC 

R ECENT explorations in the Pacific Ocean indicate 
that its bed is singularly level, The soundings of 
the U.S. steamer Tu scar ora, Capt. George T. Belknap, 
between Cape Flattery and Oonalaska, were described in 
Nature, vol. viii, p. 150. Upon the conclusion of that 
cruise, which included also soundings from Cape Flattery 
to San Francisco, a month was spent in the latter har¬ 
bour, and on December 5 a survey was begun between 
that port and San Diego on the same coast, especially 
between depths of 100 and 1,500 fathoms, The latter 
depth or a greater one is reached precipitately along the 
Entire coast of California, at distances of 20 to 70 miles 
from shore. Off the Golden Gate, in the latitude of San 
Francisco Bay, at a distance of 30 miles, there is 100 
fathoms; at 55 miles 1 distance, there is a sudden descent 
from 400 fathoms to a depth of two miles; at 100 miles 
Out, 2,548 fathoms failed to reach bottom. 

Soundings between San Diego* California, and Honolulu, 
Sandwich Islands, show that this part Of the Pacific is a 
basin with precipitous sides and a comparatively level 
bottom. The distance between these points, surveyed by 
the Tuscarora^ is 2*240 miles. The work was accomplished 
between January 0 and February 3, favourable weather 
being experienced during almost the entire voyage. 

In the fir$t too miles west from San Diego* there ap- 

E be two valleys and two peaks* The first valley is 
1 to 784 fathofns depth; the first peak 445 fathoms, 
Sind valley m Mbmh the second peak m 
i Thence a iWecipitous fell tafchs place, giving 
&Slong* it? af W., at 1x5 mfiee from 


San Diego, a depth of 1,915 fathoms. After.fchat there is 
a gentle slope with comparatively unimportant interrup¬ 
tions, at the rate of three feet to the mile, to the point of 
greatest depth, 3*054 fathoms, at a distance of about 409 
miles east of Honolulu. The sharpest elevation is a rise 
about midway between the United States and the Sand- 
wich Islands, in lat. 26° 30' N., long. 127 0 37' W., the 
highest portion of which is 2,159 fathoms below the sur¬ 
face. At the next cast of the lead, the valley to the west 
of this elevation took 2,650 fathoms. The fall of the side 
of the basin east of Honolulu is even more remarkable 
than the descent off the American coast. Fifty miles 
from Honolulu, soundings gave 498 fathoms ; at 40 miles 
farther east, in lat. 21° 43' N., long. 156° 21' W., the depth 
was 3,023 fathoms. Between the last-mentioned point 
and that of greatest depth a hill rises, on whose summit 
there are only 2,488 fathoms of water. 

These soundings coincide very nearly with the deter¬ 
minations of the depth of the Pacific made on theoretical 
grounds by the United States Coast Survey in 1854. 
Those calculations were based on the movements of tidal 
waves occasioned by earthquakes in Asia. The wave that 
reached San Francisco had a length of 21c to 217 miles, an 
oscillation of 35 minutes, and a velocity of 6*0 to 6*2 miles 
per minute. This would give a depth of 2,200 to 2,500 
fathoms. Similar data with regard to the wave that 
reached San Diego (having a length of 186 to 192 miles) 
were calculated as giving an average depth of 2,100 
fathoms. The average depth of the present soundings is 
about 2,400 fathoms. 

The bottom is generally a soft, yellowish-brown ooze, 
better suited in this respect, as well as in being more level, 
than the route surveyed toward Oonalaska, for a tele¬ 
graphic cable. Other considerations of an economic cha¬ 
racter, such as prospects of connection with other tele¬ 
graph lines, may also serve to overbalance the shortness 
of the more northern route, and there is much better 
prospect of fair weather for laying a cable and keeping it 
in repair in the lower latitudes. 

Surface-temperatures rose from 59° F. near San Diego, 
to 74 0 F. near Honolulu ; temperatures at 105 fathoms 
between the same places rose from 50° F. to 63° F. 
These, of course, indicate the equatorial current. At 300 
fathoms the temperature was constant at 43"’ F. At 
bottom, the temperature was everywhere 35° F., except in 
a single instance where it was i° colder. The uniformity 
of temperature below 1,600 fathoms was noticeable. 

One wire has been used in all these soundings, which 
were made every 40 miles, and the apparatus still works 
excellently. 


A/. CHA RLES SA INTE-CL A IRE DE HUE'S 
WEATHER PROGNOSTICATIONS 

T HE prognostications delivered by M. Charles Sainte- 
Claire Devilie, in his communication of March 2, 
before the French Institute, were wonderfully fulfilled, at 
least for Paris, the cold period having had its beginning 
on the 9th, and its end on the 13th, as was predicted. 
Public attention was all the more attracted because the cold 
was manifested by a heavy fall of snow, which was the 
first of the year. Having recently visited M. Ch. Sainte- 
Claire Devilie, the learned physicist was kind enough to 
explain everything connected with his theories, 

M. Ch, SaintC- Claire Devilie has very often published 
similar prognostications which were always successful, but 
never in so striking a way. He has been a constant com¬ 
piler of meteorological records for nearly twenty years; 
and being the Inspector-General of the French Meteoro¬ 
logical Stations^ as well as a member of the French 
Academy of Sciences, he has consequently at his com¬ 
mand an immense number of trustworthy observations. 

He has discovered that there is monthly a large thermo- 
metrical oscillation, which he calls dodecuple, from the 
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the Greek word twelve; that dodecuple oscilla¬ 

tion generally takes place In the second week of the month, 
but it is not equally marked every month, and besides it 
is not true to say that it is always exhibited by a depres¬ 
sion of the mean temperature. 

The November dodecuple oscillation decidedly exhibits 
a warming effect. February, March, and May have, on 
the contrary, a cooling effect. For centuries May and 
November were observed and noted as the “ Saints de 
Glace ” of the spring and Martinmas summer. But other 
oscillations, viz, February and March, which are generally 
very cold, were unnoticed. 

The range of the oscillations, as well as their exact 
position in time , are different for different years, very 
probably because there is more than one single law in 
operation to produce them. Happily M. Charles Sainte- 
Claire Deville has discovered an indication which enables 
him to foresee which oscillations are to be the largest or 
the smallest. 

Each dodecuple thermometrical oscillation is preceded 
by a similar dodecuple barometrical oscillation. The 
difference of time between both oscillations is variable, 
but the ordinary value is Jive days. Consequently, having 
noted a large barometrical dodecuple oscillation on 
March 2, he was certain that by the 8th the regular ther¬ 
mometrical dodecuple oscillation for March should appear 
very decidedly. The deviation of the thermometrical oscil¬ 
lation is uncertain, to the extent of four or five days. 

Everything is empirical in this wonderful method of 


announcing future oscillation* of the thermometer by the 
careful observation of the barometer. 

M. Charles Sainte-Claire Deville is of opinion that the 
phenomenon is owing to the presence Of certain cosmical 
streams of meteoric bodies which may chance to be distri¬ 
buted in an irregular manner in the celestial space. These 
do not always keep just in the same place, owing to mul¬ 
tifarious perturbations ; they also vary in breadth, thick¬ 
ness, &c. AU these assumptions are merely theoretical* 
but the existence of the dodecuple period in itself is baaed 
on pure observation, and cannot be questioned like the 
explanation offered for its origin. 

W. r>E Fonviell® 


ON THE ARRANGEMENT OF THE SJCIN¬ 
FOLDS IN 7 HE ONE-HORNED RHINOCER 2 

N the two accompanying woodcuts Mr. T. W. Wood 
has very carefully and accurately mapped out for us 
the manner in which the peculiar skin-folds, so con¬ 
spicuous in both the Indian one-horned rhinoceri, are 
arranged over the surfaces of their bodies. The sketches 
were both taken from the specimens now living in the 
Zoological Gardens, the Indian animal (.Rhinoceros uni¬ 
cornis) being a futly adult male, presented by Mr. A. Grotc 
in 1864, ana the Javan (A\ sondaicus\ the not quite full- 
grown example, of the same sex, just purchased, A fort¬ 
night ago (Nature, vol. ix. p. 363) we mentioned some 
of the most important points by which the two species 




are distinguished, laying stress on what is rendered so 
much more evident by the sketches we now give, namely, 
the peculiar manner in which the lateral shoulder-fold— 
which in the Indian species does not run up the middle 
line of the back, but is lost over the upper part of the 
scapula before it reaches the post-scapular transverse fold, 
as it is continued longitudinally backwards—in Rhino - 
ccros sondaicus is carried perpendicularly upwards along 
the middle of the scapular shield, quite to the back, so as 
to cut off an extra, independent, saddle-shaped, small, 
median segment, which covers the nape of the neck. The 
peculiar notch in the post-scapular transverse fold, and 
the less extent of the longitudinal fold in the gluteal 
shield in the Javan species, is also very apparent. Another 
point which is well indicated is the difference in the shape 
of the upper lip in the two animals, it being short and 
blunt in R, indicus t whilst it is long, pointed, and semi- 
prehensile in /?. sondaicus . 

The head of the Javan rhinoceros is also proportion¬ 
ately smaller, whilst the skin-folds along the inferior sur¬ 
face of its neck are more symmetrical and numerous, 
being arranged so as to appear very like the surface of a 
coarse three-cord braid. Its skin, especially over the 
back, is covered with hair to a degree which would hardly 
naye been expected, as in the Indian species there is but 
little hair to be seen. The ears are also fringed, much in 
the same way that they are in Rhinoceros iasiotis and R. 
su>natranus,the two Asiatic two-homed species. 

The two sketches are made of one rise ^ facilitate com¬ 


parison, but it must be borne in mind that the Javan 
animal never reaches anything like the bulk of its Indian 
ally. It is also almost certain that its skin never becomes 
so coarsely tuberculatcd. 

In rhinoceri kept in confinement there is nothing to be * 
learnt from the shape or length of the horns, because 
that depends so much on the opportunities which their 
owners have had of rubbing them down. In the wild 
state the continual employment of the horn or horns in 

as loose earth and woocl^auses ^t&em urbecome pointed, 
long, and polished, because they wear at the sides almost 
entirely. But in captivity the seasoned wood, iron, and 
stone of the cages only break off the tips and leave the 
sides comparatively unworn, or very unequally so \ this is 
why museum specimens of horns are generally so very 
unlike those found on exhibited living animals. 

Those who noticed the illustrations we gave; two 
months ago (Nature, vol. ix. ©. say) of the huge Bron* 
totherium ingens discovered by Prof, Marsh, will be struck, 
on looking at the Javan rhinoceros, with the general simi¬ 
larity in the proportions of the head in the two animaia. 
The nose is undoubtedly different, but there is the, fife 
extreme shallowness of the frontal and r 

gion, combined with great; 


totherium the two expander 
were probably covered with 
face of the wart-hog. to rei 
but none the less well-d 
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THE COMING TRANSIT OF VENUS 

I. 

f N days of old it was supposed that the earth held 
* the central position of fee solar system, and that 
moon, sun, and planets moved round it, each in its own 
orbit The moon was supposed to be nearest to us, then 
came Venus, then Mercury, after that the sun, then Mars, 
Jupiter, and Saturn. We now know that of all these the 
moon is the only one which revolves round the earth, and 
that all planets go round the sun in the following order 
Mercury, Venus, the earth, Mars, Jupiter, Saturn, These 
are all the planets which were known to the ancients. 
Since Mercury and Venus were formerly supposed to be 
lower than the sun, and all the others higher, the name of 
inferior planets was given to the former, and superior 
planets to the others. These terms are Still retained by 
astronomers, though the ideas that gave rise to these 
terms are long since exploded. Fig. i shows the pheno¬ 
mena exhibited by an inferior planet in the course of its 
journey round the sun. V is the planet Venus in the dif¬ 
ferent parts of its orbit. E is the earth, which is shown 
in the figure always in one position, although of course it 





alio describes an orbit round the sun. We are naturally 
led by a study of the diagram to three points of interest 
concerning the motions of an inferior planet. 

The first is that the planet can never seem to be far 
distant from the sun. Venus moves round the sun in the 
direction shown by the arrow. The earth rotates in the 
lame direction. We are supposed to be looking down 
uptm the solar system from some point in the northern 
heavens. It will be noticed that when the planet leaves 
the bbint V, she will seem to recede from fee sun more 
#hd more, until she reaches the position V 5 . She can 
be further from the sun than this, and is then said 
to be at her greatest eastern elongation. She then ap- 
roaches the direction in which the sun is seen, until she 
rioat in the brightness of his rays. During all this time 
best in fee early mondng befom sunrise, 
^ before fee sum When Venus has passed this posi- 
' distance from the sun appears to an observer 


upon the earth to increase until she reaches V^ her 
greatest western elongation, when she again begins to 
approach the sun. 

The next point to be noticed is that she is sometimes a 
great deal closer to the earth than at other times; and 
when she is most near to the earth she appears to.be 
larger. At her closest approach to the earth she is only 
about 26,000,000 of miles away ; but when farthest off her 
distance is 158,000,000 of miles. Her apparent size is 



therefore much greater in the first case than in the 
second. These differences arc shown at the lower part of 
Fig. 1. 

The third point to be mentioned is that she exhibits 
phases just as the moon does. In any position that hemi¬ 
sphere alone is illuminated which is directed to the sun ; 
so that in the position V s , when we can only see onc-half 
cf that hemisphere, she will have the appearance of a 
half-moon. So in the position V 3 she has a crescent 
form, and at V 5 a gibbous form. The apparent size and 
shape of the planet in its different positions are shown in 
the lower part of Fig. 1. 

The question now arises, what will happen when Venus 
is between us and the sun ? In the first place, since her 
illuminated hemisphere is turned away from us, she will 
appear to be black ; so that we shall have no chance of 
seeing her, unless she be seen as a black spot upon the bright 
surface of the sun. We would naturally expect that this 
should happen every time that the planet is at its least dis¬ 
tance from us. A simple consideration shows that this need 
not be the case. The orbits of Venus and the earth do 
not lie in the same plane. In other words, we cannot re¬ 
present accurately the paths of Venus and the earth by a 
drawing upon a sheet of paper. The orbit of Venus 
would have to be tilted up above the plane of the earth’s 
orbit. Both of these planes pass through the sun, but 
they are inclined to each other at a certain small angle. 
This will be seen by a glance at Fig. 2, where V repre¬ 
sents the orbit of Venus, E that of the earth. The line 


r/a. 3. 



AB, which passes through the sun S, is called the line of 
nodes; and it is quite clear that in order to see 
Venus as a black spot upon the sun both the earth 
and Venus must lie approximately on this line of 
nodes. Now it generally happens that when Venus is at 
her least distance from the earth, these two planets 
occupy some such places as V and E, $0 that she seems 
to be above the sun; and, not being illuminated, she is 
invisible. Only twice in a century does she reach fee 
node,so nearly at the same time as the earth, as to be 
seen as a black spot upon fee sun. Such a (phenomenon 
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is called a transit of Venus. If it happen that Venus 
seems to pass across the centre of the sun she takes 
about eight hours to complete the passage. The earth 
occupies the position A always in June, and the position 
B in December. If there be a transit of Venus when the 
earth is at B, Venus is said to be at the descending node, 
because then she is descending from the northern portion 
of her orbit to the southern. When Venus is at C she is 
at her ascending node. 

r/c. s 


It has been said that there are, roughly speaking, two 
transits oi Venus in a century'. The following table shows 
all the transits of which we know anything ;— 

1631. Predicted by Kepler, but not observed. 

1639. Predicted and observed by Horrox. 

1761. Predicted by Halley ; observed by many. 

1769. Observed generally. 

1874. 

1882. 

It will be noticed that the transits occur in pairs, eight 
years apart ; the reason of this can easily be rendered 
clear. The earth takes 365 256 days to go round 
the sun; Venus takes only 2247 days. Suppose then 
that at any particular date Venus and the earth are 
at the node simultaneously, viz. at V and E, Fig. 3, a 
transit of Venus over the sun's diameter will be seen. 
When Venus has completed a revolution the earth will 
have moved away to E u and Venus will not overtake the 
earth until they reach the positions V 2 and E 2 . This is 
583*920 days from the time when they were at V and E ; 
but V 2 and E 2 do not lie upon the line of nodes ; hence 
there can be no transit. After another 584 days Venus 
will again be in conjunction with the sun, but still not on 
the line of nodes. But the fifth conjunction occurs after 
2919'6 days (5X583*920) ; and the earth completes eight 
revolutions in 2922*05 days. Thus it appears that, at 
this conjunction of Venus with the sun, the earth and 
Venus are very near to their old positions V and E. 
Hence they are almost on the line of node?. In this case 
we can without difficulty examine the possibility of a transit. 
If we suppose the motion of the earth to be stopped, the 
apparent motions of the sun and Venus may be repre¬ 
sented as in Fig. 4, where a portion of the orbit of Venus 
and of the ecliptic are shown near the nodes. When the 
sun and Venus are on the line ot nodes simultaneously 
S represents the sun and V Vcuus. At the filth conjunc¬ 
tion the sun will not quite have reached S, but will be 2$ 
days behind at S'; Venus will then be at V'. Now in 
this case there can be no transit visible, for here Venus is 
quite out of range of the sun. But if in the original 
transit the sun was a little past the node as at S (Fig. 5), 
then eight years after he will be at S', and there wifi be 
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another transit. It follows from this that there will be a 
pair of transits eight years apart, only when in the first 
one Venus does not pass close to the sun's centre. This 
equality of eight revolutions of the earth, with thirteen of 
Venus, is very interesting, because this fact was shown by 
the present Astronomer Royal to account for an inequality 
m the earths motion due to the attracting influence of 
Venus. The result of a short calculation informs us that 
tor positions of Venus and the earth near the line of 


nodes, Venus is at one conjunction 22' 16" distant from 
her position at the conjunction which occurred eight 
years previously,* this distance being measured at right 
angles to the ecliptic. Now the sun's diameter is 33'* 
This shows why, generally, there arc two transits eight 
years apart. 

The first prediction of a transit of Venus was made by 
Kepler,f and was calculated from his Rudolphine 
tables. In 1631, the year predicted, astronomers of 
Europe were eagerly on the watch for so rare a spectacle. 
But the calculation was in error, so that it took place 
when the sun was below the horizon in Europe, and was 
consequently invisible. 

After this no astronomers seem to have interested them* 
selves about the possibility of such an occurrence, with one 
exception. Jeremiah Horrox, a curate of the village of 
Hooie, near Liverpool, was much devoted to astronomical 
pursuits. X He possessed some tables for calculating the 
places of the planets ; but his observations did not agree 
at all with them. He had, however, before discovering 
the faults of Lansberg's tables, calculated from them the 
future positions of the planets. This work, with correc¬ 
tions deduced from his own observations, led him to pre¬ 
dict a transit of Venus, visible in England, for the year 
1639, He acquainted his friend Crabtree, of Manchester, 
with the results of his calculation, and then prepared 
himself for the observation. He considered the best 
method to be the employment of a telescope to throw an 
image of the sun on a white sheet of paper in a darkened 
room. A circle was drawn, of about 6 inches diameter, 
upon the paper, to make the sun's image exactly fill the 
circle. A plumb-line would give him the direction of the 
vertical, and by marking successive positions of the planet 
on the sun's disc, he would be able to calculate many of 
the elements of Venus. Such an observation is of course 
peculiarly well suited for determining the diameter of the 
planet, the inclination of its orbit, the position of the node, 
and the true time of passing this node* His calculations 
showed that the transit ought to commence on the after¬ 
noon of November 24 (old style); but to guard against 
disappointment, and because of discrepancies in various 
tables, he kept a watch from the 23rd. On returning 
from some clerical duties on the 24th (Sunday) he was 
gratified by beholding a black spot on the sheet of paper, 
which indicated the presence of Venus on the sun's aisc. 
He made three observations before sunset and has left us 
a drawing to illustrate the observations. § 

It is curious to fmd an astronomer supporting the 
opinions of the astrologers ; but in his treatise we find 
that the chance of a clouded atmosphere caused him 
much anxiety, for Jupiter and Mercury were in conjunc¬ 
tion with the sun almost at the same time as Venus. 
This seemed to himtoforbode great severity of weather. 
He adds, u Mercury, whose conjunction with the sun is 
invariably attended with storm and tempest, was espe¬ 
cially to be feared. In this apprehension I coincide 
with the opinion of the astrologers, because it is confirmed 
by experience; but in other respects I cannot help de¬ 
spising their more than puerile ^vanities* But we must 
not laugh at Horrox for his opinion. In our own day 
there is a considerable number of diligent astronomers 
who believe that the cyclones in the Indian Ocean, cer¬ 
tain other winds, the growth of vines, and various other 

* For at the fifth conjunction the earth h **45 day* distant from 
at the original conjunction. This >6 equivalent to ** *4* 5$^ when viewed 
from the «un 4 iroro which subtract a r 44 <6* the retrogression. of the nedapf , 
Venus in eight years), and we have a* **' 15* «the angular distance‘of :m. 
earth from us corrected original position, as wen from the itrjt. TherStw 
of this to the angular dhttance of Venue from her original position aa.'seett, 
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by ?a$, and dividing by #77. we have ti tf, MttiUptytok this fey tofi aa 
**? . 3 * * , which-; fc the inclination die orbit tf vfciswe 

if/? tb« latitude of Venus a* the fifth ^junction. , 
t ^ Ad 5 0nWu *cula adCurioeoe rvnue. ••■ 
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phenomena, are in part regulated by the positions of 
Venus and Jupiter with respect to the sun.* 

Mr. Horrpxa observations have been of great value 
in perfecting the tables of Venus. He was further led 
by a kind of analogy, much in vogue at the time, to 
deduce from his observations a value of the sun’s dis¬ 
tance from the earth. It will readily be understood that 
if we could find out what size, in angular measure, the 
earth would seem to have if viewed from the sun, we 
should have a means of determining how much greater 
the distance from the earth to the sun is than the diameter 
of the earth. For, suppose S (Fig. 6) to be the position 
of an observer placed upon the sun, S L, S M the direc¬ 
tions in which he must look to see the opposite sides of 
the earth, so that the inclination of these line3 is known. 
All we have to do now is to draw a circle of any size 
and move it about between the lines SL, SM, until it 
just fills the interval, as at E E'. If now we measure 
with a ruler how much greater S E is than E E' wc shall 
know the distance from the earth to the sun, the earth's 
diameter being taken as the unit of measurement; and 
if we multiply this by the diameter of the earth measured 
in miles we shall know the distance from the earth 
to the sun, in miles. All that we require to know 
is the size of the angle E S E\ Horrox esti¬ 
mated the probable value of this angle in the follow¬ 
ing manner. From the observations of Tycho Brah^ 
it appeared that during the transit of Venus the apparent 
diameter of the planet would be 12' 18" ; while Lansberg 
found 12'21"; and Kepler 6' 51". Horrox found from 
bis measurements that it was only 1' 16". The error of 
ordinary observations arises from the apparent enlarge¬ 
ment of the planet’s disc through irradiation. Gassendi 
had in the same manner, during the transit of Mercury in 
1631, reduced the apparent diameter of Mercury to 
scarcely 20". From these data it can be found that the 
apparent diameters of Venus and Mercury as seen from 
the 6un would be 21" and 34" respectively. Proceeding 
to the other planets he arrived at the general conclusion 
that each of them would, if viewed from the sun, have an 
apparent diameter of about 2 8". Applying this to the case of 
the earth, he showed that the distance of the earth from 
the sun must be 7,500 diameters of the earth (it may be 
well here to state that the latest measurements show the 
apparent diameter of the earth as viewed from the sun to 
be about 18", and the distance** 11,400 diameters). 


This analogy by Horrox gave a much closer approach to 
the truth than any previous conjectures. 

Before taking leave of Horrox, we must say a few words 
to his memory. He died at the early age of 23. During 
his short career he showed a remarkable aptitude for the 
acquisition of knowledge, and for the striking out of new 
ideas. He lived at a time when the scientific spirit of 
the age was leading up to the theory of gravitation, and 
many passages in his writings show that he had even then 
grasped the grand idea of the theory, and that he was 
well fitted to become its constructor and its expounder. 
His researches on the lunar and planetary theories indicate 
the magnitude of his talents. 

We have already mentioned some of the uses to which 
careful observations of a transit of Venus may be applied; 
viz. the correction of the elements of the planet's orbit. 
But the observation also leads us to a knowledge of the 
distance of the sun from the earth, and in a manner much 
more direct and logical than that employed by Horrox. 
There is an opinion very prevalent that a transit of Venus 
affords the best means of determining this distance. So 





far as our present knowledge goes we are hardly justified 
in such a statement until after the observations that shall 
be made in the present year. 

Before entering upon the method by which we measure 
the sun’s distance, let us devote a few lines to explaining 
what is meant by the word parallax , which is continually 
employed in such discussions. Let a man stand in a 
street exactly north of a lamp-post. The lamp-post will 
seem to be south of him. Now let him cross over to the 
other side of the street. The lamp-post will now be in 
some other direction, such as south-west. This move¬ 
ment of the direction of the lamp-post is the effect of 
parallax. Now let us suppose, by a stretch of imagina¬ 
tion, that a man observes the moon from the centre of 
the earth. He will see it in the direction CM (Fig. 7). If 
now he goes to A he will see it in the direction AM. The 
angle AMC through which the moon appears to have been 
moved is the parallax of the moon as observed from A, 



It will be noticed that the parallax is an error introduced 
into the observed position of the moon, and which must 
be allowed for if we wish to get the position as seen from 
C Moreover, the parallax at B is different from what it 
is at A. But at no point on the surface of the earth can 
the parallax be greater than at A. And if we know the 
parallax of the moon at A, we can deduce that at B from 
a knowledge of the relative positions of A, B, and C. 
Hence it is useful to have a distinct name for the parallax 
at A. Now it will be noticed that a line drawn from C 
to A is the vertical line at A 5 lienee the moon M will ap¬ 
pear to be on the horizon to an observer at A; and hence 
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the moon has its greatest parallax when on the horizon. 
For this reason the parallax at A is called the moon’s 
horizontal parallax . Further, since the equatorial dia¬ 
meter of tht earth is greater than the polar, the parallax 
will be greater, When the moon is on the horizon, to an 
observer at the equator than to an observer at one of the 
poles. Hence the greatest parallax we can have occurs 
when the moon is on the horizon and the observer is at 
the equator ; this value of the parallax is the equatorial 
horizontal parallax . In the same way the sun has an 
equatorial horizontal parallax, and if we knew its value we 
could find out the sun’s distance from the earth as ex¬ 
plained above (Fig< 6), 

George Forbes 
(To he continuet) 
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THE « CHALLENGER » EXPEDITION 
III. 

Sr, Vincent, Cape dr Verde Islands 

S T. VINCENT, one of the Cape de Verde Islands. 

noted in the old gazcteers for its wood, water, wild 
goats, turtles, and saltpetre, was visited by the Challenger 
in July and August last. From a record of this visit we 
gather the following particulars about the island itself 
and of the plants growing there. The island is small, not 
more than twelve miles by six, comparatively hat in the 
centre, but surrounded by higher land. This range of 
high land is divided by a series of deep valleys, forming 
ridges which are again divided into transverse valleys. 
Most of the hills are from 700 to 1,200 ft. high, but one in 
the south is over 2,200 ft. high. St. Vincent is some¬ 
times visited by long periods of drought, extending occa¬ 
sionally to a year's duration, during which time the whole 
island has a parched, sterile appearance. The most 
abundant plant in the island is Lavandula rotundifolia 
Bth,, which forms small thick bushes ; there is also on 
the summits of the higher hills Euphorbia tuckeyana , 
Stcud., and on the sandy plains as seen from the vessel in 
Porto Grande, reaching inland from the shore, were 
dense masses of bushes of famarix gallic a. In one 
spot, springing up from amongst these bushes, was the 
well-known tamarind tree {Tatnarindus indica L.j, so valu¬ 
able both in the East and West Indies, for the sake of the 
agreeable acid pulp contained in the pod, which when 
preserved in sugar forms u Tamarinds ” of commerce. 
Side by side with the tamarind grew Acacia albida Del., 
and Terminalia catabpa L., the first being one of the 
many spiny acacias found on the African continent, where 
it forms a large straggling branching tree, with straight, 
stout spines, sometimes f in. long. The Terminalia is a 
native of India, but has been found in Upper Guinea, 
though probably not indigenous. The seeds are almond- 
shaped, white, and of an agreeable taste. In the plains 
Tribulus cistoidcs L., a spreading prostrate or decumbent 
plant, occurs in great abundance, as also a small grass. 
Nearly all the vegetation, however, had a shrivelled, 
dried-up appearance, with the exception of the lavender, 
upon which a few fresh green leaves were to be seen. 
The effect of rain in changing the aspect of vegetation on 
this island is said to be almost instantaneous, not only in 
bringing out the young foliage of perennial plants, but 
also in causing a thick carpet of seedlings to spring up. 
Though the hill slopes and the lower parts of the valleys 
are in some parts of the island covered with a thick grass, 
the drought causes it to become so dry that goats and 
cattle frequently die from sheer starvation. 

On the Green Mountain, at an altitude of about 200 ft. 
above the level of the sea, the gardens contained pump¬ 
kins, sugar-cane, a small kind of date-palm, and maize ; 
cotton bushes also grew in the neighbourhood. At 
another 500 ft there were Euphorbias and the woody 
Composites. At 1,000 ft. there were Echium stenosiphon 
Webb, in flower j and at 1,300 ft. occurred patches of 
moss and marchantia, while at 1,700 ft. Staiice jovi-barba 
Webb was abundant The Lavandula rotundifolia, which 
is found at the very top of the mountain, has here a very 
different aspect from that before described, inasmuch as 
it is green and vigorous-looking. In the south-west of the 
island, at a height of 900 ft., was discovered a single plant 
of SarcoUetnma dalioni Dene, which grpws on the cliffs 
at St Jago, almost down to the sea. On the top of the 
Green Mountain the land i$ much cultivated with Potatoes, 
tomatoes, pumpkins, maize, and similar plants. The posi¬ 
tion is so favourable to the growth of the tomato that it 
appears to have run wild. The origin of many of the 
introduced weeds which grow on the mountain is no 
doubt traceable to the imported seeds of the vegetables 
just mentioned. 


At an elevation ofaboet 2/990 ft was a group of agave* 
planted in the form of a double circle ; many of them had 
flowering spikes about 10 ft high. The marked differ¬ 
ences of aspect caused respectively by the trade-winds 
and the sun, at altitudes suitable for plant growth, are 
points of much interest, illustrations of which may be had 
in the fact that Aisoon canariense L., which grows on the 
windward and shady side of Bird Rock, nearly down to 
the sea-level, does not commence till 70 o feet or 800 
feet on the leeward sides of the main island; the 
Euphorbias and woody Composites are found at about the 
same elevation, while on the other side they reach nearly 
down to the sea. On the windward slopes of the moun¬ 
tains, on the southern side of the island, the vegetation 
commences at a higher elevation, being kept back by the 
wind becoming heated and dry from its passage across 
the hot central plain. 

Sinapidmdron vogelii Webb, a cruciferous under¬ 
shrub, with yellow lowers, grows on the cliffs on the 
weather side of the island; and Samolus valeratuii 
L., known to us as the brookweed or water pim¬ 
pernel, an erect plant, from 8 in. to 10 in, high, growing 
m marshy places or near springs, was also seen, but only 
in a single isolated patch near a small stream. This plwit 
is remarkable for its very wide geographical range, being 
found in almost every country where the soil is wet and 
gravelly, and though seen only in this one spot in St. 
Vincent, it grows abundantly in St. Jago by the stream 
in St. Domingo Valley. 

As seen from the sea, the rocks of St. Vincent present 
a singular appearance, owing to the presence of a thick 
incrustation at water-mark of masses of calcareous algae, 
which either follow the forms of the rock*, or occur in 
rounded masses, their delicate tints of white, light pink, or 
cream colour, considerably heightening the effect. These in¬ 
crustations are frequently bored by Lithodomus candigerus 
and other molluscs, and small sponges and Bryozoa 
occupy the cavities between them and the rocks, 

St. Paul’s Rocks 

The isolated rocks known as St, Paul’s Rocks lie to the 
north of the equator about 1°, and in longitude 29 0 15’ W., 
nearly midway between the South American and African 
coasts. They are in truth mere rocks, not more than a 
quarter of a mile long, and rising to a height of from 50 to 
Go ft. above the sea. They are described by travellers as 
being quite bare of land-vegetation even to the exclusion 
of lichens, the only vegetation in fact, being numerous 
species of algae. 

From an examination made of the rocks during the 
two days’ stay of the Challenger , it seems that the specie* 
of algae are by no means numerous, fourteen species being 
all that were found ,* so powerful indeed is the wash of the 
waves that it seems to be too much even for these marine 
plants to retain their positions. The water also deepens 
very rapidly round the rocks, so that it is not likely many 
species would be found there. 

A similar incrustation of calcareous algae is seen upon the 
rocks as at St. Vincent, It here forms a deep pinkish 
white band at tide mark, and is riddled through and 
through by a small annelid. In some places the colour ♦ 
of the incrustation is white, and above this is a dark red* 
coloured algaa, covering the rocks for several feet At the 
bottom of the small bay formed by the circlet of rocks 
and extending out in the sea to a depth of twenty 
fathoms, is a thick growth of a green-coloured sea-weed 
(Caulerjba clavifera Ag.), together with another specie* 
of smaller growth. The former is loosened from the 
bottom by the action of the waves, and is gathered up by 
the noddies {Sterna stolid#) to build their nests* 

A few diatoms and oscillatorise occur in stagnant pools, 
among them being PJavicula didyma t Rhabdmma adrja* "• 
Ileum and Biddulp.hia pukhelfa A careful examination of 7 
the guano found in the hollows ofthe rocks : 

no diatoms were present, but fossil fragments of merit** ;'*5 
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iTr __ formed of a kind of nullipore, combined with 

pebbles and broken shells, occur in the singular veins of 
conglomerate traversing the rock. 


NOTES 

We are glad to hear that Government have consented, though 
tardily, to give effect to the wishes of the country, by offering to 
defray the expenses of the funeral of X)r. Livingstone in West¬ 
minster Abbey, The Times states that a merchant in the city 
of London, in view of the inability of Dr. Livingstone’s family 
to bear the expense of the ceremonial, had already volunteered 
to be at the charges of this melancholy tribute of respect, but it 
obviously would have been unbecoming the dignity of the nation 
which has been honoured by the achievements of the illustrious 
traveller for the last honours to have been rendered him at the 
cost of any private person. The Southampton Town Council 
has resolved to receive, with fitting honours, the remains of 
Dr. Livingstone, which arc expected to arrive at that poit very 
shortly. The body, it is said, is to lie in state for four days in 
the Geographical Society's building, Saville Row. 
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M, Lever rie* has been appointed president of the section 
of Science at the meeting of the Delegates of Learned Societies, 
which will be held at Sorbonne. 

From the sixth quarterly report on the SubAVealden Explora¬ 
tion we learn that during the last two months a depth of 359 ft 
has been bored, making a total of 671 ft. The borings are still 
in the Kimmcridge clay. In this deposit indications of petro¬ 
leum have been noticed, and at depths of from 600 ft. to 650 ft. 
it was particularly observable* Occasional veins of carbonate of 
lime have been met with crossing the cores obliquely, but the 
report states that all the beds yet passed through are horizontal. 
One of the most important results of the exploration has been 
the discovery of gypsum and other beds which are likely to 
prove commercially productive. Attached to the report is a list 
of the fossils which have been found. The committee report 
that they have sufficient funds to continue the work to a depth of 
1,000 ft., and should it be deemed desirable to go beyond that 
depth, a conference will be held to consider the question before 
soliciting further contributions. The present balance in hand is 
576/. 4*. 4//. 


At an influential meeting held at Edinburgh on Monday, it 
was resolved to extend on a large scale the University buildings 
and to remodel those already existing, so as to suit them to 
modern requirements. We are glad to notice that the importance 
of Science in University teaching was insisted on at the metting, 
and we hope that in the extended and remodelled University 
scientific teaching and research will be accorded a prominent 
place. Of the 100,000/, required, 55,000/. have been 
already subscribed. The Right Hon. Lyon Playfair, M.P., gave 
an. able address, in which he said,—A student’s life should 
not be that of a bookworm. Discovery as well as instruc¬ 
tion in Science form* the glory of a Professor, and infuses a 
new life into the pupil who come* under its influence. Oar 
eflort* in the extended organisation which we now ask for 
this University should be to provide means for investigation 
in Science, a* well as its mere teaching. Of all things in the 
world nothing is so dismal or *0 useless ns to connect Science 
With mere verbalism, and to try to teach, it out of & book as you 
would a peg* of Livy or Homer. 

The Trench Government have only done an act of justice in 
conferring a pension of 12,000 franca upon M. Pasteur in consi¬ 
deration of his services to science and industry. 


Colon ki. Stuart Woktlky has been appointed by the 
Commissioner* of Patents to the Curat or ship of the Patent 
Museum at South Kensington, vacant by the death of Sir Francis 
Pettit Smith. 

Signor Augosto Righi has been appointed Professor of 
Natural Philosophy in the Institute Technica Reale of Bologna. 


The Council of the Society of Arts has decided to offer a 
prise, consisting of a gold medal or 20 guineas, for the best 
essay "On the Cultivation and Manufacture of Indian Teas.” 


A meeting of the local general committee of the British 
Association was held in the rooms of the Chamber of Commerce 
i Bradford Exchange, on March 31, to receive a report as to the 
reception fund. It appeared that the total receipts were 
3,24!$/. i6r. &/., and the expenditure 3,097/. 7r. leaving a 
r balance of 155/. $r. &/. in the bank, subject to the expenses 
. . connected with the winding up of Ute committee’s duties. It 
^ that the balance remain in the hands of the 

committee until ail expense* are paid, and that 
the amoant syhich may remain he given to the Bradford Philo- 


an institution haring an object kindred to that 



lx is said MM. Croce Spinelli and Sivel will l>e awarded a 
prize for their last aeronautical ascent, in which they took with 
them oxygenized air. 

Another aeronautical ascent took place on Thursday week 
Jvom Lavillette gasworks in a new balloon called ** Michel 
le Brave,” which is to be sent to Roumania. The measurement 
is 1,500 cubic metres. It was sent up with six person* and de¬ 
scended at Vic-sur-Aisne in a regular storm ; large trees were 
uprooted, but no bodily harm was received by the balloonists. 
It is intended to have several other ascent* next spring. 

The greatest alarm has been caused in North Carolina and 
Tennessee by the appearance of what seems to be volcanic phe¬ 
nomena in the former of these states. The scene of the reported 
disturbance is Bald Mountain, in the south-western part of 
M ‘Dowell County. Rumblings were heard during several days, 
apparently coming from the interior of the mountain, and one 
letter, dated March 20, states that near the summit of the peak 
an area* of nearly an acre was agitated by subterranean upheavals, 
and from which smoke and vapour issued. The people of the 
surrounding di*trict are reported a* being in the greatest con¬ 
sternation, ceasing from work and living in common, and evi¬ 
dently quite expecting that the final catastrophe is impending. 

Seismic commotion* of some magnitude have been felt in 
Algeria, at Algiers, and surrounding places. The centre of 
commotion seems to have been somewhere in the vicinity of 
Cherchel, where the barracks have suffered much. The first 
shock was felt on March 28 at n. 10 a.m. 

An Alpine club has been established in Paris under the presi¬ 
dency of M, de Billy. The rules will be similar to those of 
English, Swiss, Italian, and Austrian Alpine clubs. It is in¬ 
tended to issue a periodical containing the papers read before the 
Association, More than 100 members have been enrolled, 

The sittings of the Bureau de* Longitudes are now being 
held at the College de France* 

The Mexican Axolotls, which have for some time been exhi¬ 
bited in one of the handsome vases in the entrance-hall of the 
Brighton Aquarium, spawned about a month ago. As the 
parents showed some disposition to devour their, eggs, the latter 
were removed to one of the troughs of the salmon-hatching ap¬ 
paratus, where the young axolotl* may now be seen, having just 
been hatched after a period of 29 days in the egg. 
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A su PM-EMENTARY credit of 4,000/. has been voted by the 
Versailles National Assembly for paying a part of the expenses 
incurred by the observation ot the Transit of Venus, Six mem¬ 
bers belonging to the ultra-clerical party have given a negative 
vote on a division. It is said they are not believers in the Co* 
pemican theory, and have no faith in the astronomical obser¬ 
vations. 

The Rev. Henry Moule, after a series of experiments extend¬ 
ing over twenty years, has devised a process of manufacturing 
an illuminating gas from Ivimmeridge clay. 

Tits educational means of Harvard University have recently 
been increased by the addition of an institution which will make 
that University one of the most complete in the United States. 
This Institution is known as the “Bussey Institution,” after 
Mr. Benjamin Bussey of Roxbury, Mass., who about thirty 
years ago left to the University a magnificent sum of money and 
a small estate for the purpose of promoting the scientific study of 
agriculture ami horticulture. The money was allowed to accumu¬ 
late for many years, and has since been increased by 100,000 
dollars left by Mr. James Arnold, Merchant, of New Bedford. 
The estate has been to some extent laid out for the purpose 
intended, and several suitable buildings, including a laboratory j 
have been erected, and the Harvard authorities have devised a 
course of instruction and investigation on a broad and thoroughly 
scientific basis. The appointments already made include:— 
An instructor in Farming, a professor of Agricultural Chemistry, 
a professor of Horticulture, a professor of Applied Zoology, an 
instructor in Entomology, a director of the Arnold Arboretum, 
and a librarian and curator of Collections. The institution is 
intended both for instruction and investigation, though we are 
glad to see that students’ fees are not necessary to the support of 
the institution. The permanent funds provided by Mr. Bussey 
will enable the President and Fellows to maintain the Institution 
as a scientific station, like the Astronomical Observatory or the 
Museum of Comparative Zoology at Harvard College, until the 
time shall come when there shall be a demand for its privileges 
as a school. The experiments and investigations made at the 
Bussey Institution will be published from time to time in a 
Balletin, the first number of which is before us. It contains four 
papers by F. H. Storer, professor of Agricultural Chemistry in 
Harvard University, one containing analyses of some commercial 
fertilisers, another of American 14 shorts” and **middlings,” a 
third On the Agricultural Value of the Ashes of Anthracite, 
and a fourth containing a Record of Trials of various Fertilisers 
on the ground of the Bussey Institution. The only other 
paper is a useful one by Dr. Slade, professor of Applied 
Zoology, On the Humane Destruction of Animals. 


others, to whom i» to be intrusted by the Board of Centennial 
Commissioner* the duty of collecting whatever will best answer 
the purpose in question. 

The Paris Jardinj d’Acclimatation has succeeded in “ break* 
ing-in” some zebras so far as to induce them quietly to draw a 
carriage, and one permits children to ride round the gardens on 

its back. 

Dr, Hayden, the head of the Geological and Geographical 
Survey of the U. S, Territories, 1ms commenced the publication of 
a bulletin to communicate such announcements of new facts made 
by any member of his party as it is desirable to bring promptly 
to the notice of the scientific community in advance of their 
publication in his reports. The first number of this Bulletin, 
bearing date January 21, is occupied by a list of the members 
and collaborators of the survey for 1873, and a list of the fmbli- 
cations, from which we learn that six volumes of the reports Have 
appeared from 1867 to 1873, and that seven volumes of miscel¬ 
laneous publications will be published in octavo form, the most 
elaborate being the hand-book of the Ornithology of the North¬ 
western Territories, by Dr. Coues. Several quarto volumes 
will also be sent out, of which there have been actually published 
one by Prof. Leidy, on the extinct vertebrata of the Western 
formations, and one on the Acrididm of North America, by 
Prof. Cyrus Thomas. This quarto series, it is expected, will 
include ten volumes, among them memoirs on the vertebrate of 
the cretaceous and Terriary formations, by Prof. Cope; one each, 
on the fossil plants, by Prof. Newberry and Prof, Lesquercux ; 
on the fossil invertebrates, by Prof. Meek ; and the volume on 
general geology, by Prof. Hayden. Thirteen maps have been 
published for the survey, those of the Yellowstone region being 
especially valuable. The body of the bulletin is occupied by a 
report on the stratigraphy and Pliocene vertebrate palaeontology 
of Northern Colorado, by Prof, Cope, in which he presents the 
parallelism of the formations recently investigated by him with 
those earlier known and in other parts of the West, He con¬ 
cludes that, although these formations have generally been con¬ 
sidered as Tertiary, the geological evidence shows them to be 
strictly mesozoic, as in the great lignite formations on the 
Missouri River, During the past season twenty-one new 
species of vertebrates were obtained in the Pliocene sandstone at 
the head of the watershed between the South Platte River and 
the Lodge-pole Creek. 

The Belgique Horticole, for February, publishes a complete 
list of botanical gardens throughout the world, with the names 
of their curators and of the professors of botany at the different 
towns. 


The French Society of Geography, we learn from La Na - 
tun, has just received news of a French expedition which 
has been exploring Terra del Fuego. On December 7, 
last year, the expedition landed on the coast of that island, 
and proceeded into the interior. The explorers found a 
large lake of 25 kilometres in circumference, surrounded by 
luxuriant vegetation, and literally covered by an army of wild 
fowl, among which the most abundant were ducks and geese. 
These regions are inhabited by rude but hospitable tribes; the 
women especially are very affable and obliging. One of them, 
in exchange for some pieces of sugar and common handkerchiefs, 
gave the leader of the expedition an object to which she at¬ 
tached an immense value, and which she preserved as a relic,— 
the lid of a sardine box. 

With a view of properly exhibiting the geological and metal¬ 
lurgical resources of America at the forthcoming exposition at 
Philadelphia, an association has been organised, embracing such 
names as those of Prof. Leslie, Prof. Genth, Prof. Raymond, 
Prof. Wyman, Prof. T. Sterry Hunt, George PL Cook, and 


The Science and Art Department has issued a catalogue of 
apparatus for instruction in geology, mineralogy, animal physio¬ 
logy, elementary botany, general biology, principles of mining, 
and physical geography. 

The Brisbane Courier of December 30, 1873, publishes the 
following official telegram from Mr. Walter Hill, the Govern¬ 
ment botanist, dated from Cardwell on the 27th and received by 
the Queensland Secretary for Land* :~- a 'Sinc* November 20 we 
have examined the banks- of the Mulgrave, Russell, Mossman, 
Daintree, and Hull Rivers, and have been more or less success- 
ful in finding suitable land for sugar and other tropical and 
semi-tropical productions. The ascent of the summit of Bellenden 
Kerr was successfully made by Johnstone, Hill, and eight 
troopers. At 2,500 ft. in height we observed an nndescribed tree 
with crimson flowers, which excel* the JPaineiam rig**#, Cohtillia , 
raeemosa, Lagersstroma regia, and the Jawrand* nUmm/alm, 

At 4,40O it. a tree-fern, which will excel in grandeur all others ; 
of the Alboreous class. A palm-tree at the same height , 
will rival any of the Britlsh-Iodtan tpeefes fe gracefulness, 
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the batiks of the Dainlree we saw a palm-tree cocoa, which tar 
exceeds the unique specimens in the garden of the same genera 
from Brasil in grandeur and gracefulness. While cutting a given 
line <m the banks of the river Johnstone for the purpose of exa¬ 
mining the land, an enormous fig-tree stood in the way, far 
exceeding in stoutness and grandeur the renowned forest giants 
of California and Victoria, Three feet from the ground it mea¬ 
sured 150ft in circum erence ; at 55 ft., where it sent forth giant 
branches, the stem was nearly 80 ft. in circumference. The 
River Johnstone, within a limited distance of the coast, offers 
the first and best inducements to sugar cultivation.” 

Wic are glad to observe signs of life in Dundee, snys the Scot - 
fish Naturalist. That town, long noted for its commercial en¬ 
terprise, has had nearly an equal, but not enviable, celebrity lor 
its poverty and deadness in regard to the study of natural science. 
But now we trust that that reproach will soon be wiped away, 
and that the members of the recently founded Dundee Natu¬ 
ralists’ Society, a copy of whose constitution is before us, will do 
good work, and show their fellow-citizens that there arc other 
and more valuably dona Dei in the fields, woods, and mountains 
of the interesting county of Forfar, than that wealth lor which 
the inhabitants of the town of the donum Dei are deservedly re¬ 
markable. The Society has already upwards Of forty members, 
which number will probably soon be considerably increased. 
We recommend to the Society the formation of a good local 
museum of the natural productions of Forfarshire. 

IN the forty-first volume of the Journal of the Asiaik Society 
0/ Bengal, Mr. G. E. Dobson has drawn attention to a particu¬ 
larly interesting feature in the osteology of the Rhinolophine 
Bats. In the genera Phyllorhiua, Trianops and C<rbp$, he finds 
that in the innominate bone the ilium sends forward a process 
from its upper part, which meets and anchyloses with an extension 
of the ileo-pectincal spine to form a second foramen above that 
around which the obturator muscles arise. This peculiarity has 
not been observed in any other mammal. 

TftE addition# to the Zoological Society’s Gardens during the 
last week include a St John’® Monkey {Macacus sanetkjohannis) 
from China, and a Java-Chevrotain (Tragulus javanicus) pre¬ 
sented by Captain Nutsford; a Macaque Monkey (Macacus 
cywmolgus) from India, presented by Mr. W. Webster; three 
Passenger Pigeons (Ectopis its migratorius) from North America, 
purchased; an Egyptian Monitor (Monitor nilotkus) aix feet 
long ; and a Tuberculated Lizard {/guana lubcrcutata) from the 
West Indies, deposited. 

SCIENTIFIC SERIALS 

American Journal of Science and Arts, March.—This number 
commences with an interesting paper, by Prof. Leconte, On the 
Great Lava Flood of the West, and on the Structure and Age of the 
Cascade Mountains* The Hood, commencing in Middle California 
in separate streams, became in Northern Oregon and Washington 
absolutely universal; the whole country, mountain and valley, 
being buried several thousand feet. Its extent cannot be less 
than 200,000 to 300,000 square miles; its average thickness is 
probably 2,000 ft., and extreme thickness 3,700 ft. From the 
structure of the Cascade Range (which extended throughout the 
entire region of the flood) and paleontological evidence, the author 
thinks the flood began to occur during or after the Mipcene ; and 
the process of flooding probably continued, by successive fissure- 
flows of lava, chiefly m the Cascade and Blue Mountain Ranges, 
uadi the Post-Tertiary; the liquid matter having been squeezed 
out by horizontal and vertical pressure, while water, percolating 
Through the hot mass, generated volcanoes that continued the up- 
bttiidmg process.-~Dr. Blake of San Francisco has a paper On 
^ Ooxmection between Isomorphism, Molecular Weight, and 
-Ffcysiolegicil Action. One of the conclusions arrived at is, that 
of the more purely metallic elements, the 
' msa&fa? d mttaances in the same isoraorphous group required 
-v■ -ft, jdavnaM m Hvto* matter, is less as the 


atomic weight of the electro-positive element increases.*—Mr. 
Carey Lea describes some experiments made to determine whether 
it is a general law that when a metallic compound reducible by 
light is placed in contact with an oxidisable body (or one capable 
of uniting with Cl, Br, or I, as the case may be), the capacity of 
reduction of the compound by any particular part of the spectrum 
is influenced by the colour of the body placea in contact with it. 
But he did not succeed in thus generalising Vogel’s results; 
which, however, he does not regard as contradicted or disproved. 
—Some experiments by Prof. Wright on the'oxidation of alcohol 
and ether by ozone, seem to indicate that the vinegar process 
might be materially accelerated by passing ozonised air through 
the apparatus.—Prof. Marsh communicates a notice (bearing on 
the genealogy of the modem horse) of new equine mammals 
from the Tertiary formation ; and we further note papers On 
Recent Dredging Operations in the Gulf of St. Lawrence (Mr. 
Whiteaves) ; On Fossils figured in the Illinois State Geological 
Report (Mr. Meek) ; On Dissociation of certain Compounds at 
very low Temperatures (Mr. Leeds), &c, 

Der Naturforscher , February.—-We may first note, in this 
number, an account of some valuable researches by MM. Pctten- 
kofer and Voit, as to the significance of the carbohydrates in 
nutrition. The authors conclude that carbohydrates, in the 
animal system, always pass entirely into carbonic acid and water, 
and do not produce fat ; but they save ( ersparest ) the fat pro¬ 
duced from albumen, and this in proportion to the quantities of 
the albumen-fat and the carbohydrate. There is also, in the 
biological department, a succinct statement of Prof. Ilrteckel’s 
‘*Castraea n theory.—In geology, some observations by M. G. 
Laube appear to indicate that the transport of debris and stones 
by ice in East and West Greenland is by no means a common 
tiling ; and a note by M. Albert Heim describes and explains 
the formation of certain huge cauldron-like cavities in solid rock 
in the Gletschergarten at Lucerne,— From an examination of 
plant-remains found in amber. Prof. Caspary has inferred that 
Prussia, in the Amber period, must have been much warmer than 
now ; certain Arctic Ericacejc, supposed to be of the period, 
probably flourished on lofty mountains.—M. Mcrget’s recent 
observations on thermo-diffusion of gas in leaves, and those of M. 
Reinke on the function ofleaf-teeth, are also given ; while MM. 
Fliche and Grandeou study the relation between chemical compo¬ 
sition of the ground and vegetation of Pinus pinaster . This 
plant, while a flint-loving species, yet absorbs a considerable 
quantity of lime ; and in soils with much lime, the increased 
absorption of this salt is accompanied with a decrease in the 
other ash constituents, cspecinlly potash (this being probably the 
cause of the bad condition of the tree in such soil),—In the 
department of physics, we have several notes fiom English 
sources : On the Elements present in the Sun (Lockyer); 
On the Affinities of the Magnetic Metals, and On Mole¬ 
cular Phenomena in Glowing Iron (Harrell); On Propaga¬ 
tion of Sound in Fog (Reynolds), &c. And in chemistry, there is 
a note by M. Thomsen, treating of the influence of temperature 
on chehiical phenomena of Heat; also a popular summary of M. 
Ebermayer’s researches a* to the presence of ozone in the air.— 
Astronomy is represented by papers on the star shower of No¬ 
vember last, and on the direction of the large axes of cometary 
orbits. 

Bulletin de l* Academia Royalc de Belgique* No i, 1874,-—In 
this number M. de Wilde makes some contributions to the theory 
of bleaching of vegetable fibres which contain incrusting and 
other matters. He considers that there is substitution of chlorine 
for hydrogen in the alkaline liquid, which has served to dissolve 
the incrusting matter, and that chlorine acts, besides, in decom¬ 
position of the water, formation of hydrochloric acid, and fixa¬ 
tion of oxygen in the organic matter,—The same author com¬ 
municates notes on the preparation of acetylene, the action of 
hydrogen on acetylene and ethylene under the influence of pla¬ 
tinum black, and the action of the electric effluvia on some gases 
and gas-mixtures. In the last he confirms MM. Thenard’s ob¬ 
servations ; and acetylene, he finds, is condensed by the effluvia 
into a liquid which solidifies rapidly, becoming yellow; the solid 
detonates under the action of heat, Sulphurous anhydride and 
oxygen combine directly to form sulphuric anhydride.—Continu¬ 
ing his researches cm glyceric derivatives, M. Henry describes an 
octobromide obtained by action of bromine on tetrabromide of 
dipropargyle; and a paper by M. Spring, describing new syn¬ 
theses of byposulphnrotis add and of trithionic acid, is of theo¬ 
retical importance as showing the relations between the sulphates 
and hyporidphates, and between the latter and trithionate*,— ~ 





Mo Gosselet furnishes a detailed account of the southern hand of 
Devonian limestones in the district EntreSambre-et-Meuse; and 
M. Selys de Longchamps makes some additions to a synopsis of 
the Cordulioa,—A programme of five questions for medal compe¬ 
tition is announced* the subjects being briefly these; disturbing 
causes in determination of the electromotive force and inferior 
resistance of a battery element; relations of heat to the phe¬ 
nomena (especially periodic) of vegetation; embryonal develop¬ 
ment of Tunicata j composition and mutual relations of albumi¬ 
noid substances ; coal system of the Ii&gc valley. 

Archives ties Sciences Physiques d Naturellcs , Feb, 15, 1874.— 
In this number M. Dufour gives a detailed account of his re¬ 
searches on the variation of temperature which accompanies dif¬ 
fusion of gases through a porous partition. After describing the 
apparatus (in which a porous vessel, with thermometer and other 
tubes inserted in its gutta-percha stopper, was enclosed in a 
cylindrical glass vessel, and this, enveloped in loose cotton, in a 
larger earthen vessel), the author studies first the influence of the 
dry or humid state of gases coming into contact with the porous 
wall, without diffusion ; next, variation of temperature where 
there is no change of pressure ; and third, variation where there 
is such change. With constant pressure, there is fall of tempe¬ 
rature on the side where the denser gas is ; and rise on the other 
side. Each current seems to have a heating effect where it 
enters the porous wall and a cooling one win*re it issues. With 
change of pressure, where this rises within the vessel, through 
endosmose of a lighter gas, the temperature slightly increases, 
sinking again as the pressure tends to equilibrium. W T here 
exosmose of a lighter gis caust s diminution of pressure in the 
vessel, the reverse occurs.—From observations of the partial solar 
eclipse of May 26 last, at three Italian stations, D'Aoste, Monca- 
lien, and Florence, Prof Denza finds no sensible influence on 
the declination needle, either as regards its regular diurnal move¬ 
ment, or the absolute value of its displacement. He is confirmed 
in the conclusion, previously formed (on data of former eclipses), 
that no connection has hitherto been demonstrated between the 
two orders of cosmic facts, eclipses and phenomena of terrestrial 
magnetism.—M. Charles JLory communicates a note on some 
facts of structure in the central chains of the Alps.—The Pull din 
ScUntifiqite gives, as usual, a valuable series of notes on recent 
progress in Physics, Geology, Zoology, and other branches. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 26.—On the Motions of some of ilu 
Nebula; towards or from the Earth, by William Huggins, 
D.C.L., LL.D., F.R.S. 

The observations on the motions of some of the stars towards and 
from the earth, which I had the honour to present to the Koyal 
Society in 1872, appeared to show, from the position in the 
heavens of the approaching and receding stars, as well as from 
the relative velocities of their approach and recession, that the 
sun’s motion in space could not be regarded as the sole cause of 
these motions. “ There can be little doubt but that in the ob¬ 
served stellar movements we have to do with two other inde¬ 
pendent motions—namely, a movement common to certain 
groups of stars and also a motion peculiar to each star.” * 

It then presented itself to me as a matter of some importance 
to endeavour to extend this inquiry to the nebula?, as it seemed 
possible that some light might be thrown on the eosmical rela¬ 
tions of the gaseous nebuke to the stars and to our stellar 
system by observations of their motions of recession and 
approach. 

Since the date of the paper to which I have referred, I have 
availed myself of the nights sufficiently fine (unusually few even 
for our unfavourable climate) to make observations on this 
point. The inquiry was found to be one of great difficulty, from 
the faintness of the objects and the very minute alteration in 
position in the spectrum which had to be observed. 

At first the inquiry appeared hopeless* from the circumstance 
that the brightest line in the nebular spectrum is not sufficiently 
coincident in character and position with the brightest line in 
the spectrum of nitrogen to permit this line to l>e used as a 
fiducial hue of comparison. The line in the spectrum of the 
nebula is narrow and defined, while the line of nitrogen is 
doable, and each component is nebulous and broader than the 

* Proceedings of the Royal Sweety, yd. xx. p, 39*. 


line of the nebulae. The nebular line is apparently coincident 
with the middle of the less refrangible line oDthe double line of 
nitrogen. * 

The third and fourth lines of the nebular spectrum are un¬ 
doubtedly those of hydrogen, but their great faintness makes ft 
impossible to use them as lines of comparison under the neces¬ 
sary conditions of great dispersive power, except in the case of 
the brightest nebulae. 

The second line, as I showed in the paper to which I have 
referred, is sensibly coincident with an iron line, wave-length 
4957 > but this line is inconveniently faint, except in the 
brightest nebula;. 

In the course of some .other experiments my attention Was 
directed to a line in the spectrum of lead which falls upon the 
less refrangible of the components of the double line of nitrogen. 
This lme appeared to meet the requirements of the case, as It is 
narrow, of a width corresponding to the slit, defined at both edges, 
and in the position in the spectrum of the brightest of the lines 
of the nebula*. 

In December 1872 I compared this line directly with the first 
line in the spectrum of the Great Nebulae in Orion. I was de¬ 
lighted to find this line sufficiently coincident in position to serve 
as a fiducial line of comparison. 

I am not prepared 10 say that the coincidence is perfect; on 
the contrary, l believe that if greater prism power could be 
brought to bear upon the nebulae, the line in the lead spectrum 
would be found to be in a small degree more refrangible than the 
line in the nebulae. 

The spectroscope employed in these observations contains two 
compound prisms, each giving a dispersion of 9“ 6' from A to 
H. A magnifying-power of r6 diameters wAs used. 

In the simultaneous observation of the two lines it wai found 
that if the lead line was made rather less bright than the nebular 
line, the small excess of apparent br* ad h of this latter line, 
from its greater brightness, appeared to overlap the lead line to 
a very small amount on its less refrangible side, so that the more 
refrangible side of the two lines appeared to be in a straight line 
across the spectrum. This line could be therefore conveniently 
employed as a fiducial line in the observations I had in view, 

in ray own map of the spectrum of le d this line is not given. 
In Thalcn's map (1868) the line is represented by a short line to 
show that, under the conditions of spark under which Thaldt* 
observed, this line was emitted by those portions only of the 
vapour oi lead which are clo>e to the electrodes. 

I find that by alterations of the character of the spark this 
line becomes long and reaches from electrode to electrode. A* 
some of those conditions (such as the absence of the Leyden 
jars, or the dose approximation of the electrodes When the 
Levden jars are in circuit) are those in which the lines of nitrogen 
of the air in which the spaTk is taken are feint or absent, the 
circumstance of the line becoming bright and long, or faint and 
short inversely, as the line of nitrogen suggested to me the pos¬ 
sibility that the line might be due not to the vapour of lead but 
to some combination of nitrogen under the presence of lead 
vapour. As, however, this line is bright under similar conditions 
when the spark is taken in a current of hydrogen, this supposition 
cannot be correct. 

A condition of the spark may be obtained in which the strongest 
lines of the ordinary lead spectrum are scarcely visible, and the 
line under consideration becomes the strongest in the spectrum, 
with the exception of the bright line in the extreme violet* 

I need scarcely remark that the circumstance of making use of 
this line for the purpose of a standard line of comparison Is not 
to be taken as affording any evidence in favour of the existence 
of lead in the nebulae* 

Each nebula was observed on several nights, so that the whole 
observing time of the past year was devoted to this inquiry 1 * In 
no instance was any change of relative position of the nebular 
line and the lead line detected* 

It follows that none of the nebulas observed show a motion of 
translation so great as 25 miles per second, including the earth's 
motion at the time. This motion must be consider*! in the ft- 
suits to be drawn from the observations; for if the earthVmoflfaa 
be, say, to miles per second from the nebulae, then the W*Mlf 
would not be receding with a velocity greater than i s ^ itbohd f 
but the nebula might be approaching with velocity a* great -m 
35 miles per second, because 10 miles of this veknaiy would he 
destroyed by the earth's motion in the oontnit|r dhwotioeu 

The observations seem to show that the gaseous oebulse as* 

* Propstdfeg* Pf fe* p 3** 
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alaas of bodies have not proper notions so great as many of the 
/ bright stars* It may be remarked that two other kinds of motion 
may exist in the nebulae, and it sufficiently rapid, may tie detected 
fay the spectroscope* i. A motion of rotation in the planetary 
nebulae which might be discovered by placing the slit of the 
instrument on opposite limbs of the nebula 1 , a. A motion of 
translation in the visual direction of some portions of the nebulous 
matter within the nebula, which might be found by comparing 
the different parts of a large and bright nebula. 

Sir William Herschel states that “nebula: were generally de¬ 
tected in certain directions rather than in others, and the spaces 
preceding them were generally quite deprived of stars ; that the 
nebula; appeared some time after among stars of a certain consi¬ 
derable size, and but seldom among very small stars ; that when 
I came to one nebula I found several more in the same neigh¬ 
bourhood, and afterwards a considerable time passed before I 
came to another parcel/' * 

Since the existence of real nebula: has been established by the 
use of the spectroscope, Mr. Proctor f and Prof. D'Arrest 3 : have 
called attention to the relation of position which the gaseous 
nebula* hold to the Milky Way and the sidereal system. 

It was with the hope of adding to our information on this 
point that these observations of the motions of the nebula* were 
undertaken. 

In the following list the number* are taken from Sir J. 
Herschel’s “ General Catalogue of Nebulas/' The earth's 
motion given is the mean of the motions of the different days of 
observation. 


No. 
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Chemical Society, April 2.-—Prof. Odling, F.R.S., in the 
choir.—A paper on Sulpho-cyankle of Ammonium and Sulpho- 
cyanogen, by Dr. T, I., Phipson, and a note On a Reaction of 
Gallic Acid, by H. R. Procter, were read by the Secretary. 
Mr. Procter finds that a mixture of gallic acid and potassium 
arsenate, when exposed to the air, acquires a beautiful green 
colour.—Mr. W. Noel Hartley then read a memoir On Cobalt 
Bromides and Iodides, in which he described the method of pre¬ 
paration and properties of these compounds; they closely 
resemble the corresponding chlorides. Fine specimens of the 
different salts were exhibited by the author,—Mr. K. Neison 
read a paper On the Distillation of Sodium Ricinolcate, and 
Mr. C. H. Hesse a note On the Solubility of Plumbic Chloride 
In Glycerin.—Mr. ICingzett read a voluminous communication 
On Ozone as a Concomitant of the Oxidation of the Essential 
Oils* Part I., and from his experiments he infers that the com¬ 
pound produced during the oxidation of oil of turpentine is 
neither ozone nor hydrogen peroxide, but a hydrated oxide of 
turpentine. The last paper was On the Action of Chloride of 
Benzyl on Camphor, Part II., by Dr. D. Tommasi. 


Royal Microscopical Society, April 1.—F. H. Wenlmra, 
-vice-president, in the chair.—A paper On the Structure of the 
3>pJ*ma Scale, by Dr, Anthony, was read to the meeting, in 
which the author showed that the two sets of markings were 
upon opposite sides of the scale, the ribs being upon the under 
side.—Mr. Wenham gave a demonstration of bis method of 
measuring the angular apertures of objectives, and explained 
Ms mode of stopping ott the extraneous rays which were 
$b jkquently a cause of error.—Mr. S. I. Melmtre read a paper 
describing the proboscis of a moth ^believed to be a South 
African species) which was famished with a mean* of perforating 
tfafe nectaries of flowers. A mounted specimen was exhibited 
/ under one of the Society's instruments in the room, and drawings 
du illustration of the paper were placed upon the table. 

Society, April a.—Mr. J. Gwyn Jeffreys. F.R.S., 
^ 1 chair.—On the Morphology of the Skulls in the Wood- 
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peckers LPidda) and the Wrynecks { Ynngidtw), by Mr. W. 
Kitchen Parker, F.R. S. The present paper is one of a series iu 
hand In which the writer has endeavoured to work out thoroughly 
the facial characters of certain types of birds in harmony with the 
views given by Prof Huxley m his well-known paper on the 
Classification of the Feathered Types (Zook Proc. April II, 
1867). His own mode of research is much more like that fol¬ 
lowed by the distinguished author of that paper than that pur¬ 
sued by ornithologists proper. Without undervaluing their 
excellent labours, there are many things which are seen first 
and first understood by the embryologist and not by the zoologist 
as such. Prof. Huxley, in the paper just referred to, separated 
the forms now under consideration into his group Coleomorphse, 
and gives (p. 467) a very valuable summary of their characters. 
It was sought in that paper to bring into more or less zoological 
contiguity such birds as have a similar structure of the facial, and 
especially of the palatal, bones. Those group-terms, the Schi- 
zognathse(p. 426), the Dromaeognathae (p. 425), k c., are very im¬ 
portant; although some of them are of very wide application. It 
was the first thought of the author of this paper that the wood¬ 
peckers would easily find a place amongst the non-passerine aerial 
birds; but examination of their palatal structures soon dispelled 
this opinion. They are more alhed to the Fasserinre than most of 
the Zygodactyles ; but It is to the embryos of that type, and not 
to the adult, that they are related. The Passerinm themselves are 
well termed segithognathous (p.450); this huge group is under 
hand at present. Most of the non-passerine birds that seem to 
come nearest to the woodpeckers have a very solid palate ; they 
are desraognathous , others, as the humming-birds and goat¬ 
suckers ( Caprimulgus ), arc sohizognathous ; whilst the swift {Cyp* 
sdus) is as perfectly mgithognalhous as the swallows. But tne 
woodpeckers retain that non-coalescent condition of the palatal 
structure which we see intfae lizards, very unlike that great fusion of 
parts towards the mid-line which occurs in most of the higher birds. 
They also have an unusally arrested condition of the palatal part 
of the upper jaw-bone (maxillary), which is characteristic of the 
lizard and unlike the bird-class generally, and bones superadded 
to the palate, vomers, septomaxillaries, &c, ; these are persist¬ 
ently in paired groups, more in number, and altogether more 
evidently embryonic and Lacertian, than the homologous parts of 
other birds. The writer therefore seeks to introduce a new mor¬ 
phological term for these birds ns a group, having relation to 
their face, namely, the term Saurognatha 1 ; for none of Prof. 
Huxley's terms are appropriate for this type of palate. The 
writer has worked out these parts in the nestlingof Yun.x (orquilla y 
in four stages of Gmttus viridts, in the young of Ficus minor* 
and in the adult of F major % P. amtis % / htmtophus fulvtts^ and 
JHeummns minutus . 

Manchester 


Literary and Philosophical Society, March ^—Physical 
and Mathetnatical Section. —Alfred Brothers, F.R.A.S., presi¬ 
dent of the Section, in the chair.—Results of Rain-Gauge Ob¬ 
servations at Eccles, Manchester, during the year 1873, by 
Thomas Mackereth, F.R.A.S. 

March 10,—Ordinary Meeting.—E. W. Binney, F.R.S., vice- 
president, in the chair.—The chairman said that at a meeting ot 
the Society on January 9, 1872, in presenting to the notice of 
the members specimens of fossil woods from the lower coal 
measures of Lancashire, he stated “ that from some examples in 
his cabinet he was led to believe that Cotta's Medulhsa eltgam 
was merely the rackis of a fern or a plant allied to one.” Prof. 
Renault, of Paris, to whom we owe so much for bis re¬ 
searches in fossil botany, read a memoir before the French 
Academy on January the 26th last, which has since been 
printed in the Comptes Fendus, that completely confirms this 
opinion.—Further Observations and F.xneriments on the Influ¬ 
ence of Acids on Iron and Steel, by William H. Johnson, B.Sc. 
At the last meeting of the Society Prof, Reynolds, in 
an interesting paper On the Effect of Acid on the Interior 
of Iron Wire, appears to think that Mr. Johnson did not 
attribute to hydrogen any portion of the remarkable change 
produced in iron and steel by immersion in acid. That im¬ 
mersion in acid is the primary cuuse no one, Mr. Johnson 
thinks, will dfrptite; but that hydrogen plays an important 
part in producing these changes and is the cause of the bubbles, 
the author showed in a paper read before the Society, March 4, 
1873, The supposition that the absorption of hydrogen is the 
sole cause of the change in the breaking strain, diminution in 
toughness, &&, attendant on the immersion of iron in hydro* 
chloric or anlphurk adds, and that there is no absorption of 
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these acids into the interior of the iron, does not account for a 
number of phenomena that have been observed so often and so 
carefully as to leave no doubt of their invariable recurrence if 
the conditions of experiment be only properly observed. It 
seems to the author that the only satifactory way of explaining 
all the phenomena is to suppose that when a piece of iron is 
immersed in acid two actions go on, viz.: an absorption of the 
nascent hydrogen into the interior of the iron, which hydrogen 
may subsequently be given off by gentle heat or immersion in a 
liquid, dec. Secondly, an absorption of the acid itself, possibly 
in a very concentrated form, by fhe insterstices between the fibres 
or crystals of the metal. It will however be said, the acid must 
act on the walls of the cavity and form a salt of iron with libera- 
tion of hydrogen, This may go on to a small extent, but in 
opposition to this view we may bring the experiments of Prof, 
Bequerel on solutions separated by a cracked tube ( Com pies 
Rtndns, lxxvi.), where he shows that no precipitate is formed on 
placing a cracked tube filled with nitrate of lead in a solution of 
potassium sulphate within the crack, thus making it probable 
that chemical interchanges do not take place in very minute 
spaces. By this theory we may easily explain the decrease in 
toughness after immersion in acid. For toughneis implies a 
certain ease of mobility of the particles. When a piece of iron 
is bent the particles of one side are compressed, thus diminishing 
the minute cavities between the fibres, while those of the other 
side are stretched, and the minute cavities elongated. If 
we fill these cavities with a liquid this mobility of the particles is 
prevented, for the cavities cannot now be diminished in size and 
flic compression of the one side cannot now take place, conse- 
miently the piece tears or breaks off just like a piece of frozen 
will also explain the acid reaction of the moistened 
and further, as hydrochloric acid is much more volatile 
ahd of less specific gravity than sulphuric acid, it is only natural 
to expect that the effect of immersion in hydrochloric acid will 
pass off more rapidly than of immersion in sulphuric. This ex¬ 
perience fully confirms. The author then gives details of a 
number of experiments and their results bearing on the point 
under discussion.—Results of certain Magnetic Observations 
made at Manchester during the year 1873, by Prof. Balfour 
Stewart, F.R.S. 

Glasgow 

Geological Society, March 12 .—A paper was read On some 
Polyzoa fr m the carboniferous limestone shales near Glasgow, 
by Prof. Young, F.G.S., and Mr. John Young, vice-president. 
The authors described a new genus which they had established 
under the name of Rhabdomeson^ and which includes at least two 
species hitherto referred to Ccriopora f, namely, C. gracilis and 
C, rhombifera. The authors also described and exhibited 
specimen* of other two species of polyzoa, the one having the 
habit of a Fmestdla % the other of a Glaucononu^ but both show¬ 
ing the remarkable peculiarity of a series of eight denticles pro¬ 
jecting horizontally over the cell aperture. For the fenestrated 
species, they proposed to constitute a new genus— Stellipara, 
The other they retained, meantime, in the genus Glauconome, 
Mr, Robert Graig read a paper, the first of a series, On the 
Fossils found in the carboniferous beds around Beith and Dairy, 
with special reference to the position of their first appearance in 
the beds. These beds, he remarked, are highly fossiliferovis, 
and occur in the following general order :—(i) Lower limestone, 
resting upon volcanic ash, 17 fathoms \ (2) coal and ironstone 
measures, resting upon the lower limestone, above 100 fathoms; 
{3) upper luncstone, taking the Swindridgeor Highfield “post” 
as the lower stratum, about 65 fathoms, Mr. Tames Dairon read 
a paper on a new species of Ketiolites {RetioliL s fibratus) found 
by him last summer in the Moffat shales of the Lower Silurian 
system of the South of Scotland, 

Paris 

Academy of Sciences, March 30.—M. Bertrand in the cliair. 
M. de Quatrefages presented to the Academy the second part of 
his work (written in conjunction with M. Homy, assistant natura¬ 
list in the Museum) emitted 14 Crania tthnic% t, The skulls of the 
human races.” The author made additional remarks on fossil 
human races, calling attention in particular to jthe race of Cro- 
Magnon, The characters of this race are well exemplified in 
the male and female remains discovered at Cro-Magnon in 1868. 
^ hemale skull is remarkable for its capacity, gauging, according 
to M. Broca, not less than 1,590 cent, cubes, a number sensibly 
above the mean of all European population*. With the Cro- 
Magnon remains the authors class several other specimens 


human fossils from the same valley of V&sfcre, from Bruniquel 
(caves of Lafaye and Forges), from the south towards the 
Pyrenees (the cave of Aurignac), and from the cave of Gourdon 
near Montrcjeau. The same race is traced in the Menton 
skeleton and beyond the Alps in the Cantalupo skull* and in that 
from Isola del-Liri. In France again male skulls of the same 
race have been excavated in Maconnais and Crenelle, while 
Lifcge has furnished the celebrated Engis skull. During the 
quaternary epoch it appears therefore that the Cro-Magnon race 
bad its head-quarters in the south-west of France, particularly in 
the valley of Vdztre, where the intellectual development can Be 
traced from station to station, possibly to the confine* of civilisa¬ 
tion. The authors think it probable that the earliest represent** 
tives of the race will be found in Africa, —M. Pasteur mad* 
some verbal observations on M. A, Guerin’s recent communication 
on the pathogenetic role of ferments in surgical maladies.—On an 
apparatus invented by M, Moncoq for the operation of trans¬ 
fusion of blood, by M. Bouley.—On the? hydrometric service of 
the basin of the Seine, by M. Belgrand.—MM. Daubrde and 
Brongniart presented a report on M. Renault’s memoir, entitled 
41 Study of the Genus MyeloptaisP The reporters consider the con¬ 
clusion s arrived at of sufficient importance to warrant the publica¬ 
tion of the memoir in the collections from foreign 1 Savants. —On 
the integration of equations to the partial derivatives of the 
second order, by M. A. Picart.—On the artificial production of 
the phenomena of gaseous thermo-diffusion of leaves by means 
of moist porous and pulverulent bodies, by M. Merget. The 
author concluded by observing that the dynamical utilisation of 
thermo-diffusive forces would resolve in a simple manner the 
problem of the direct transformation of solar heat (energy ?) into 
mechanical work.—On some general facts which arise from com¬ 
parative androgenesis, by M. A. Chatin.— Observations on the 
disposition of the fibro-vascolar bundles in leaves, by M. J. L, 
de Lanessan.—Qn a method of photographic enlargement for 
astronomical observations, by M. C. Zenger. The method pro¬ 
posed is likely to be of service in photographing the forth¬ 
coming transit of Venus. The author uses a mirror of 
long focus instead of a lens to produce the sun’s image, and to 
prevent errors of irradiation and inflexion, proposes to photograph 
the planet at its moment of passage across a point h of a par¬ 
ticular meridian of the sun, The enlarging process suggested 
corrects aberration in the original photograph,—On an electro- 
automatic whistle for locomotives, by MM. Lartigue and Forest. 
—On the employment of luminous signals in geodesic operations, 
by M. Laussedat.—The analysis (mathematical) of an armed and 
closed electro-magnetic circuit proves that electric induction does not 
traverse conducting masses, by M. P. VolpicellL—On the move¬ 
ment of air in pipes, by M. C. Bontemps.—On the action of 
ammonia on acetone, by MM, CEchsner and Pabit. The author* 
believe that the reaction gives rise to Staedeleris acetonine ,— On 
Egyptian blue, by M. H. de Fontenmy.—Experimental research** 
on the influences which changes of barometrical pressure exert on 
the phenomena of life, 13th note, by M, P. Bert, 
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THE ADAPTATION OP OUR UNIVERSITIES 
TO THE WANTS OF THE AGE 

I T has given us special pleasure during the last few 
years to record the efforts made in several of our 
British Universities and Colleges to adapt their teaching 
and their appliances for teaching to the present state of 
knowledge. We have seen what has been done by means 
of a fraction of the splendid revenues of Oxford, what the 
princely munificence of her Chancellor is providing for 
Cambridge, and what public subscriptions aided by judi¬ 
cious liberality on the part Of Government have enabled 
Glasgow to achieve. Let tft see what is now being 
attempted by a University which, though for its years 
rich in usefulness and fame, even relatively to those just 
mentioned, is, so far as funds are concerned, in a state 
approaching to indigence, 

A short paragraph in our last number called the atten¬ 
tion of our readers to the important step which has just 
been taken by the University of Edinburgh, with the view 
of thoroughly adapting its lecture-rooms and laboratories 
at once to the enormously increased numbers of its 
teachers and students, and to the ever-growing demands 
of physical and biological science. 

Increase of numbers of teachers and taught would of 
itself demand a proportionate increase of space, which in 
Edinburgh must be considerably more than two to one 
as regards lecture-rooms alone. But when we consider 
the improvements which have been introduced into the 
modes of teaching, the imperative necessity for practical 
instruction in addition to lectures and demonstrations ; 
nay more, the desirability of enabling [professors not 
m&dy to teach what is known, k but also, by original 
research conducted by themselves^ and their more pro¬ 
mising students, to endeavour to extend the boundaries 
of Science ; we see how immense are the issues involved 
in the step which Edinburgh has just taken. 

That it will be successful, no one who knows Scotland 
and Scotsmen can for a moment doubt But Scotland is 
a comparatively poor country—receiving back from the 
Treasury a much smaller fraction of her taxation than 
more favoured portions of the empire—and Edinburgh 
University is, relatively to the number of her students, by 
&r the poorest of even the poor Scottish Universities, It 
is to be hoped, therefore, that Government aid will be 
forthcoming, as in the recent case of Glasgow, to eke out 
foe efforts of those who, with as good a cause as could be 
wished for* and hearty desire to advance it, yet cannot 
entirely re ly on the results of their unaided exertions, AH 
fo*in& Edinburgh alumni, scattered as they are broad¬ 
cast over the world, especially in England and in India, 
must he prepared to acknowledge, by such contributions 
^they can afford to make, the value of the instruction 
$hey have received Let no one abstain from giving 
/because of the smallness of the sum he can afford; every 
of httportanoe-^let him rather rejoice that be has 
' WfV appears to occur but once in a 

v of contributing to so noble an object. 

Story of her last successful endeavour to meet, 
anCertain extent akin to those now felt is well 
i *33 , 




told in the following extract from the Programme of the 
Acting Committee 

“ One hundred years ago, an Appeal was made to the 
public on behalf of the University of Edinburgh, The, 
number of students was then stated as ‘ betwixt six and 
seven hundred,’ the inadequacy of the collegiate buildings 
to the sire and importance of the University was pointed 
out, and it was declared that while in Edinburgh great 
improvements were going forward on all hands, 'the 
University fabric alone 1 remained * in such a neglected 
state, as to be generally counted a dishonour to the City 
of Edinburgh, and to this part of the kingdom.’ 

“ The result of that Appeal was a liberal public subscrip¬ 
tion, opened in March 1768, which, with the aid of Govern¬ 
ment. provided the handsome edifice now existing. That 
building for a long period amply sufficed for all rite 
teaching purposes of the University. But the lapse of a 
century has produced great changes. During that period 
the population of the metropolis has been more than 
trebled ; increased facilities for travelling have brought 
the University within easy reach of all parts of the 
country ; the advantages of a University education have 
become much more appreciated ; the advancement of 
Science has widely extended the field of academic teaching; 
and the renown alike of teachers and graduates, whose 
names will ever be associated with the University of 
Edinburgh,has increased its fame and reputation through* 
out the world. > 

“Thus, the buildings of the University again prove to 
be wholly inadequate to its necessities. This inadequacy 
is felt in various ways. 

“ The number of students attending the University in 
1768 was ‘betwixt six and seven hundred,’ and the 
number of Professors was 21. In the present Session 
(1873-4) the number of students is between 1,900 
and 2,000, and that of the Professors is 35. The Class¬ 
room accommodation has thus become wholly insufficient. 
The students at present attending the Chemistry, 
Anatomy, and Natural History Classes number about 
300 in each case. The Lecture-rooms are consequently 
much overcrowded, and great personal discomfort is thus 
occasioned to both the teachers and the taught 

4 * But apart from the present buildings being insuffi¬ 
cient as regards the students in attendance, the natme of 
the modem system of teaching in Several branches has 
rendered the existing accommodation altogether unsuit¬ 
able. 

u Since the present University buildings were erected, 
the whole subject of Practical Chemistry has been added 
to the course of study. Within the last ten years large 
and commodious laboratories have been provided in con¬ 
nection with many of the European Universities, and it 
would be most unfortunate if the University of Edin¬ 
burgh, which was the first British school to introduce 
practical instruction in Chemistry into the medical curri¬ 
culum, were not enabled' to carry on satisfactorily this 
important branch of medical and scientific training. 

“ Again, the instruction formerly given in Anatomy con¬ 
sisted almost entirely of lectures and demonstrations de¬ 
livered in the class-room. The changes in Medical edu¬ 
cation during the last thirty years render it necessary that 
each student should now pursue for himself the study of 
Practical Anatomy. The rooms at present in use were 
not constructed for that purpose, ana are lamentably in¬ 
adequate for the work to be done in them* 

" But besides the departments of Chemistry and Ana¬ 
tomy, increased accommodation, in the form Of Laborato¬ 
ries, and roowlr suited for microscopic and other practical 
investigation and instruction, is required for the Chairs of 
Materia Medica, the Institutes of Medicine; Natural His- 
and Pathology, Nor is it less urgent that much 
' accommodation for the apparatus and the phy- 4 
Chair ot Natural Philosophy 

: 1* a 
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Physical Laboratory has been but six years in existence { 
simply because it was impossible sooner to find any accom¬ 
modation for it One small room was obtained capable 
of holding a dozen students (at very high pressure). The 
success of the first year was so great that in the next 
session more than half of the applicants had to be refused 
admission; and as the demand grew, the working time 
allowed each student per day had to be further and further 
restricted, till, in the session just concluded, the lowest 
admissible limit (one hour per day) had at first to be 
adopted, and yet several applications for admission had 
to be refused, In spite of these drawbacks* much sound 
work has been done, and many of the Laboratory students 
have already obtained excellent posts connected with 
Astronomy, Telegraphy, Engineering, Sugar-refining, &c., 
mainly on account of the training they have received. 
The good thus done is to be measured, not by the mere 
fact of the success of these men in life, but by the fact 
that their success introduces into practical observatories, 
workshops, &c, f men who have learned the reasons for the 
manipulations they employ, and who can therefore meet 
an emergency in ways which no rule-of-thumb teaching 
could possibly have suggested. 

In Anatomy and Chemistry, practical teaching has long 
been established, and is afforded to every medical student 
and to such others as study these subjects as parts of a 
general scientific training. But it is necessary that a 
great deal more should be done In this direction, especially 
in the way of affording to advanced students opportuni¬ 
ties of cultivating their own powers, and furthering Science 
by original research. The present arrangements render 
this possible only to a very limited extent. 

Although practical instruction in Physiology, Pathology, 
and Pharmacology have not formed for so long a period 
as in Anatomy and Chemistry an integral part of a 
medical curriculum, yet the University authorities have 
recognised its importance and have introduced it as far 
as the meagre space at their disposal would admit. But 
the increasing demand for a practical training has over¬ 
crowded these rooms and made it imperative that addi¬ 
tional accommodation should be provided, not only for 
tuition but for self-training and discovery. 

Thus all the practical departments in both the physical 
and biological sciences urgently demand additional house- 
room. 

In conclusion, we would again call attention to the fact 
that one of the great reasons for the present appeal is to 
be found in the immense success of the University ; Us 
mere numerical growth has far exceeded the accommoda¬ 
tion provided. But we would also specially note the fact 
that, although the scheme has just been launched, the 
contributions already received or promised amount to the 
very handsome, though of course utterly inadequate, sum 
of 6 o,ooo 4 At least 40,000/. more, with the equivalent 
which may reasonably be expected from Government, are 
required to give us yet another University, furnished at 
Je*st with buildings which will enable Jt to preserve 
f0€ another century its well-deserved but hardiy-won 

km* 

But k must wot be forgotten that buddings alone, how¬ 
ever perfect, are not sufficient for the work desired. ¥*>e 
further extension of the teadxlhg s^ff m^t 


follow. But questions of this nature, a» well as tl# 0 *$ 
nual supply of funds for the purchase of 
materials, will, we hope, be effectively treated by {to 
Royal Commission on Science, whose Report on the 
Scottish Universities, and whose proposals for their ade¬ 
quate endowment, are, in the North at least, anxiously 
expected, 


SCHORLEMMER'S “CHEMISTRY OF Wg 
CARBON COMPOUNDS * 

A Manual of the Chemistry of the Carbon Compound^,' 
or , Organic Chemistry ♦ By C. Schorlemmer, F.R.6., 
Lecturer on Organic Chemistry in the Owens Col¬ 
lege, Manchester. (London; Macmillan and Co, 
1874.) 

UDGING from the rapidity with which textbooks on 
Organic Chemistry have made their appearance of 
late, it might reasonably be inferred that a good treatise 
on that subject is much wanted. The student who 
turns eagerly to the present manual in the hope that 
the eminent author will help him out of some of bis 
difficulties, and that he will find the subject treated in a 
novel manner, will however, we fear, feel somewhat disap 
pointed. 

The classification adopted by the author deals first with 
the compounds of carbon with oxygen, sulphur, and nitro¬ 
gen ; compounds which form the connecting link between 
inorganic and organic chemistry. He considers, justly, 
that a knowledge of the compound radicals into which 
these elements enter is essential to a proper understand¬ 
ing of a large number of other carbon compounds. He 
then describes the large group of fatty substances, sub¬ 
divided again according to the quantivalencc of their 
radicals, as well as the carbohydrates, terpencs, and cam¬ 
phors. The next division comprises compounds richer in 
carbon than the fatty substances, and which are no* con¬ 
verted into such by the addition of hydrogen. These 
are again subdivided into several groups, including 
that of the aromatic compounds, which has been most 
fully investigated, and the group of compounds COPtiMn- 
mg two or more aromatic nuclei linked together by carbon, 
and the glucosides. Lastly, we have a division of grti& 
cial and natural bases (alkaloids), of colouring ami Wtfor 
principles, of compound? contained in bile and otoor 
secretions of the animal body, and of ulbumenpid* giti 
proteids. 

It will be seen from this brief synopsis that too author 
deviates for the most part from the arrangement which 
has found favour with many modem writer® 03 Qimjiwp 
C hemistry, Rather than treat of undefined fandlwjj 
organic bodies, such as hydrocarbons, alcohols, etlwri, 
aldehydes, ketones, add & &c., he prefers to 
of homologous series, together with their derived yls, jph 

the student tfiis arrangement has the decided diawhach 
that it involves much repetition to examining chwniool 
changes, and, l? mm 
enable him to sake to at > glance fo 
similarity or dissimilarity idasfj^^ 

analogous structure, *qd ' /: 
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. , TV WMX& of grappling with the intricacies 

of organic bodies to which each worker is entitled who 
adduces new facts—no matter to how limited an extent— 
consist* just in the intellectual treat of supplying perhaps 
some Of these many missing links, There can he no 

S UOfitioa which system of classification will assist him to 
0 this most Speedily. 

A student 1 * perplexity will not be diminished on following 
Ohr author into the vexed question of formulae. We take 
It for granted that chemical formulae have been devised 
to express the phenomena produced by the action of 
chemical force. That they express at present the final results 
rather than the agencies and forces which have been at 
work to produce them may likewise be taken as correct, 
They are, at the very best, poor representations only of the 
chemical changes which we witness dally, Whether it 
will ever be possible to prove that the atoms or groups 
of atoms of which chemical compounds are supposed to 
consist really stand to each other in certain definite rela¬ 
tions, because they exhibit certain analogies under the 
influence of the chemical force which holds them together 
or loosens them, may well remain matter for specula¬ 
tion, As long as no differences of opinion respecting 
chemical facts are involved, views may differ on the mode 


of expressing them by formula;, provided always that the 
choice between two different modes of expression falls 
upon the one which recalls the greatest number of 
analogies in the most simple and rational manner, and 
can therefore become more fruitful in new discoveries. 
Several rational formulas are possible for one and 
the same compound according as different relations are 
to he expressed. A knowledge of the order or position of 
the atom* is out of the reach of experimental demonstra¬ 
tion. If the so-called position-theory of the carbon atoms 
in certain organic compounds can assist us, however, in 
elucidating certain relation* and analogies, and if this 
theory is leading rapidly to numerous new discoveries, 
then, by all means, let us avail ourselves of it. It seems 
that constitutional, or, as they are sometimes called, 
structural formulae excite the ire of some of our critics 
of Chemical literature inversely to the understanding 
they display of them, and the very name constitutional 
formula, or the sight of a graphic representation thereof, 
inflames their fury as violently as a red cloak excites an 
initiated bull However much ridicule may attach in 
the eyes of some people to constitutional or structural 
representation, it is pleasant to observe that the chemists 
who now dispense with it altogether form the exception 
rather thAtt the rule. 

Mr. Schralemm<^ra liberal use of struc- 

Sural fomudse, showing the relative position and units of 
combining capacity of carbon atoms, with the view mainly 
of explaining isomeric bodies. Every student of organic 
chemis try Will thank >itn for this, for, on perusing the 
for m? 1 of rtre IterKti Chemical Society, for instance, one 
caniwa belp bring struck with the remarkable impulse 
tbnOej$on Of structural tfepresentation of the 
chemical of bodies has given to the study Of 

. wfw jftfcfe chemistry in Germany. Chemists find it, a# 
to dfesngkge themwlves entirely from 
theories that have held sway during 

' immt »**d mmm 

^ of tomato aari ctomkai 


nomenclature displayed in this took. Qi pp» $, * 
and S, for instance, the brace is used ip a dduce moat, 
showing the formation of molecular bodies by the dtyoct 

combination of element with element as in ** j j j 

and again by uniting two or more elements with a poly* 
H) 

valent element, as in H > N, without any connection 


existing between the monad elements themselves other 
than through the polyad element Such names as Tin 
chloride, SnCl 4 , Platinum chloride, PtCJ 4 , and others, 
must create the impression that these are the only com¬ 
pounds which tin, &c. forms with chlorine. The different 
atomic groups in structural formula; are sometimes sepa¬ 
rated by points, sometimes by lines (forks, prongs, or 
whiskers, as some fastidious critics have called them). In the 
absence of these various graphic representations free use 
is made of molecular formulae ; indeed it strikes us that 
the author has been often ovcr-cautious, and has not 
attempted constitutional formula; where such representa¬ 
tion would appear of particular interest to the student, as, 
for instance, in the case of the isomers of aldehyde, of 
aldines, &c. 

Certain groups of atoms contained in a great number 
of organic bodies, such as nitroxyl, NO„ sulphuryl, SO* 
phosphoryl, PO, wqy be viewed otherwise than as monad, 
dyad, or triad compound radicals. Why, for instance, 
should PO in phosphorous acid be a triad radical when one 
of the hydrogen atoms is not replaceable, but “ remains 
together ” with the PO group ? or in hypophosphorous 
acid, where two atoms of hydrogen remain linked to PO ? 
Considering the liberality displayedby the author regard¬ 
ing formula;, we shall be pleased to see him shake off the 
trammels which still encumber his inorganic compounds. 
We cannot seewhyNO# should combine with OH to 
form nitric acid, and with H to form ’ nitrous acid, or why 


vSOy should form the compound radical in S0 9 j q and 

! OH 1 

and also in sulphurous add 


SO, | oh* ^ ur author writes ethyl nitrite C,H ft O.NO, 

and not C f H 5 N0 8 , “because in the former the N is 
linked to the ethyl by means of an atom of oxygen, whilst 

in the isomeric nitro ethane C,H 6 N j q > the nitrogen is 

linked directly, and the oxygen atoms satisfy each other.” 
We need scarcely say that this latter compound may 
also be viewed differently. We might greatly extend the 
list of similar incongruities, taking our examples espe¬ 
cially from the organic silicon and boron compounds, 
which, more than anything else, show that the same idea 
of grouping elements that is now so freely admitted to 
prevail for carbon compounds must logically hold go#d 
also for inorganic bodies. 

The nomenclature drat proposed by Hofmann and 
adapted by ear author of designating the different potmikl 
hydro-carbon series by the terminations, one, rim, me, 
one, une has some inconveniences which perhaps are tern 
apparent to the teacher than to the student of oxganfe 
chemistry, who awuet be sorely puttied to distinguish, for 
instanns, be twee n iflist and pkospfcfoe, stibinA eafipr ” 
tnUfew/ftc. 5 








go even further, and substitute, for instance, iodethane 
for the familiar ethyl iodide, &c. 

As constitutional or structural formulae are intended to 
assist the student m the study of organic chemistry, we 
should have preferred if the well-understood abbreviations 
for compound radicals, advocated by some of our most 
eminent chemists, such as Et. for ethyl, Ay. for amyl, had 
been used. We observe, on p. S3, that Cfy. and Cfdy. are 
used for the compound cyanogen radicals; why should 
not constitutional formulae generally be simplified by the 
use of abbreviations ? The task of deciphering certain 
complex organic formula is already heavy enough, and 
some such shorthand expressions as the above will soon j 
become all but indispensable. We do not for a moment 
blame the author alone for these sins of omission and j 
commission. Our nomenclature and terminology are in 
such a state of confusion that a bold reformer should be j 
welcomed rather than discouraged by every lover of our 
science. 

We notice a few slips : On p. 7 u C n H a + a ” should be 
C n tt an + # ; on p. 13 “monad and triad radicals cannot 
be isolated;* but at top of p. 14 we are told that " methyl 
combines with methyl, and we obtain ethane or ethyl 
hydride." Why methyl, &c., should not exist in a free or 
molecular state as much as hydrogen we are unable to 
see. On p. 67, the oxygen in the formula for guanidine 
should be omitted. On p. 73, "methyl iodide 2CH 8 " 
should be 2CH*I. On p. ill, "The vapour of ether is 
2*557 times heavier than water." On p. 112 "triacetyl 
chloride" should be trichloracetyl chloride. On p. 135, 

" C 6 H ia N * is given in the equation, instead of C 6 H ia N*. 
On p. 309," Cj H s N H a " should be C, H s N H a ; and others 
which we will not mention. 

We freely admit many commendable features in 
Mr* Schorlemroeris new book, which will render it ex¬ 
tremely useful, especially to the student engaged in 
tracing the various isomerides, but we cannot help thinking 
that in some respects it does not come up to some works 
on organic chemistry which we already possess. 


OUR BOOK SHELF 

Dahomey as it Is; being a Narrative of Eight Months' 
residence in that country , with a full account of the 
notorious Annual Customs and the Social and Reli¬ 
gious Institutiom of the Ffons; also an Appendix 
on Ashantee , ana a Glossary of Dahoman Words and 
Titles . By J. A. Skertchly. (London: Chapman and 
Hall, 1874). 

Mr* Skertchly left England in 1871 for the purpose of 
making zoological collections on the West Coast of 
Africa. On his arrival at Whydah he was induced to go 
up to Abomey, the capital of Dahomey, for the purpose 
of instructing the king, Geleld, in the use of some guns 
that had arrived* on the promise that he would be back at 
Whydah in eight days. The king, however, detained 
Mr. Skertchly as an unwilling guest for eight months, 
treating him with the greatest consideration and kind¬ 
ness, and creating him a prince of the country. The 
greater part of Mr. Skertchly's work is,occupied with a 
description of the protracted annual " customs," as they 
ore called, of Dahomey, which consist of elaborate and 
harmless trivial ceremonies, mixed up with much that is I 
revolting and cruel; the details of these Mr. Skertchly 
describes in minute and often tiresome detail. We do 
not think there was any need for Mr. Skertchly making so 
lame a book on what he saw, especially as the Dahomans 
and their " customs" aare pretty well known through pre¬ 


vious travellers. He often questions the accuracy of 
Burton, who is quite able to defend himself if he feels 
aggrieved at Mr. SkertcUy** criticisms. The author 
succeeded, during his stay at Abomey, in doing but little 
in the way of collecting, and in this work there is 
scarcely any details as to the natural history of the 
country. He has evidently a considerable admiration 
both for the Dahomans and Ashantees, especially for the 
former, whom he considers not nearly so cruel as the 
latter, though both equally brave and remarkably well- 
disciplined as soldiers. In a short Appendix on the 
Ashantees, he prophecies that our recent expedition to 
the Gold Coast would find them formidable enemies, 
which prophecy can hardly be said to have been fulfilled. 
He defends the Dahomans from the charge of intentional 
cruelty in the barbarously performed human sacrifices 
which form so important a part of their customs, and we 
think he succeeds; the victims, who are all either cri¬ 
minals, or prisoners of war, are sent as messengers to 
deceased kings. The work is illustrated with a number 
of gorgeously coloured plates, which no doubt show 
faithfully the dresses and manners of the people, though 
some of the pictures which exhibit the method of sacri¬ 
ficing the human victims are simply revolting, and ought 
to have been confined to the authors portfolio. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No* notice is taken of anonymous 
communications.] 

Fertilisation of the Fumariacem 


I beg pennUsion to make a few remarks on Mrt J, 
Traherne Moggridge's statement (Nature, voL ix. p. 423) 
that the flowers of Fumaria capreolata are at first pale or 
nearly white, and only attain their brightest colouring, 
becoming even crimson, after the ovaries are set. He then 
adds j—" If the revet se had been the case there Is little 
doubt that we should have regarded the bright colouring as 
specially adapted to attract insects." But does Mr. Maggndge 
know that these flowers are visited chiefly by diurnal inserts T 
It has often been observed that flowers which are visited by 
moths are commonly white or very pale; but if they are odori¬ 
ferous, they may be of any tint, even very dark or green. If 
therefore the flowers of the above Fumaria are visited by moth*, 
it would be an injury to the plant had the flowers been from 
the first of a fine crimson. I have often seen bees sucking the 
flowers of the fumarUceous genera, CorydaUs, Didytra, and 
Adiunna ; but many years ago I watched persevering!/ the 
flowers of Fumaria officinalis and parvffiora^ and never saw them 
visited by a single insect; and I concluded from reason* w hich 
I will not here give (as I cannot find my original notes), th at 
they were frequented during the night by small moths. Insects 
are not necessary for the fertilisation 0 t Fumaria qfficinaUs ; fori 
covered up a plant, and itproduced as many seeds as an uncovered 
one which grew near. On the other hand, with some species of 
Corydalist the aid of insects is indispensable. With respect tp 
the flowers of F, capreolata becoming brighter coloured as they 

S ow old, we see the same thing la some hawthorns, and with 
e double rocket in our gardens. But is it surprising that this 
should sometimes occur with flowers, seeing that the leasee of 
a multitude of plants assume, as thqr become oxygenized, the 
most splendid tints during the autumn ? 

Down, Beckenham, Kent, April 6 Charles Daawxw 


in tne vegetable kingdom we meet very commonly with gaily* 
coloured chemical products, **f f***#B/ connected wlthThe 
normal processes of development (the cMorophyU of most turn* 
parasitic plants, the splendid rose pigments of Florid*** rim 
many Uvely-colonred pigments of ttefaens and fongiL and orittl* 
nating from venomous infection by insects < red-colawed nmEm 
oak-leaves} or from decomposition (red pigments % antumna) 
leaves). In all these cases these colours appear 
merriy an accidental quality of the chemiMRcodacau said 

Stftfculmcofem t0 *****my 

otherwise with the* ga^coiours 
in floWe» which especially attractoorattentiona^^ 
are in most coles beneficial toifc jflMtTuadf 
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tkem,by attracting in like manner also the attention of insects, 
which, visiting the flowers for their own profit, at the same time 
. unconsciouslywing to the plant the great advantage of cross- 
festUmtkm. Hence we understand that bright-flowered varieties, 
whenever produced by any cause, might be preserved by natural 
•election, and at last remain the only survivors among all the con¬ 
currents of the same species, Thus, the occasional appearance 
of gaily-coloured varieties granted as a matter of fact, and the 
peculiarities of colour supposed to be hereditable, we are 
enabled by Darwin’s theory to explain the variety of 
colours met with in flowers. But we should always bear in mind 
that we are at present quite ignorant of the chemical processes 
by which certain colours are produced in the flowers, and of 
the physical or organic causes by which these chemical pro¬ 
cesses were effected when they first appeared and are eiTected 
In every subsequent generation. Reflecting on the first origin of the 
adaptation of flowers to the cross-fertilisation by insects, and con¬ 
sidering that the oldest and most primitive phanerogamous plants 
which still exist, the Gymnospermse, are exclusively fertilised by 
the wind (are anemophilous), whilst the enormous majority of 
Angiospermse is provided with flowers adapted to cross-fertilisa¬ 
tion by insects ient&mophilous), we cannot doubt that the original 
manner of fertilisation of phanerogamous plants was fertilisa¬ 
tion by the wind, and that the first plants which adapted their 
flowers to cross-fertilisation by insects were anemophilous ones, 
either Gvranospermae or the next descendants of them* Never¬ 
theless the flowers of many Gymnospermre (Abietinae) present a 
beautiful colour, which attains its culmination during the disse¬ 
minating of the pollen.* This beautifiil colour is apparently 
neither of any use to these plants, which are regularly cross- 
fertilised by the wind, nor can have been inherited from an¬ 
cestors to which it was useful. We may therefore also in this 
case, without hesitation, regard the colour as a merely accidental 
phenomenon, which, secondarily produced by the more active 
chemical processes during the time of flowering, disappears again 
in the same degree as the intensity of development decreases in 
the cones. Probably the gaily-coloured perianths of the entorno- 
philous Angiospermse have originated in a similar manner. 

Independently of possible physical effects, natural selection is 
evidently without any influence as to colours, unless animals are 
attracted or repelled by them. Consequently not only the first 
origin of bright-coloured flowers, but also the change of colour in 
the flowers after the ovaries are set, is altogether foreign to 
the effects of natural selection. It is as indifferent to an emorno- 
phUous plant whether its flowers, after having l>een fertilised, 
grow paler or darker, as it is to an anemophilous plant whether 
its flowers are attractive to insects or not. In most cases, indeed, 
flowers change while fading into paler and less conspicuous colours, 
but often also their colour remains unaltered or even gTows more 
conspicuous. Old flowers of Melampyrum pratmse, for instance, 
which, not having been cross-fertilised by insects, regu¬ 
larly fertilise themselves, are always reddish-yellow, whilst 
younger ones are yellow. 

As to Fumaria caprwlata , alluded to in Mr, Moggridge’s 
letter (Nature, vol* ix. p. 423) I have never had the opportunity of 
observing its flowers myself, but from Hildebrand’saccount ("Jahrb. 
f, wissensch. Bot.” vil p. 452) I believe that it is restricted 
to regular self-fertilisation, cross-fertilisation by insects not, in¬ 
deed, being impossible, but taking place very exceptionally; for 
It has lost, probably from permanent disuse, the elasticity of the 
cap formed by the inner petals, which in other fumitories 
aecures cross-fertilisation in case of the repeated visits of insects. 
If ibis presumption of mine bpright, it would the more explain 
Mr. Moggridge’s observation; for In this case the colour of the 
flowers of this fumitory, inherited from ancestors to which it was 
quite useful, would be almost useless to this degenerated descen¬ 
dant, and therefore almost withdrawn frem^ the influence of 
natural selection. Hermann Mttixsu 

Lippstadt, April 4 _ 

Conference for Maritime Meteorology 

Sous of your readers may have noticed in the Report of the 
Proceedings of the Meteorological Congress at Vienna that it 
was decided to be advisable to convene a fresh Conference for 
io meteorology, in order to reconsider the decisions of the 
^Conference in J. ' 

s shatter was handed over to the Permanent Committee, 
rVmemoir in ** YenoischeZelttchrilt* vt band,shaft. 



and by them delegated to a sub-committee composed of the fol¬ 
lowing members:— 

Prof. Buys Ballot (Holland) 

Prof. Mohn (Norway) 

Capt E, Mouchez (France) * 

Dr. G. Neumayer (Germany) 

with myself. 

The sub-committee have nearly decided on a form of pro* 
gramme for the proceedings, and there are hopes that the Con¬ 
ference will meet in London in the month of August or so. 
Endeavours will probably be made to induce H.M.’s Government 
to issue the invitations, and thereby to give an official character 
to the Conference. Robert H. Scott 

Herbert Spencer and d priori Truths 

Absence from town has delayed what further remarks I have 
to nuke respecting the disputed origin of physical axioms. 

The particular physical axiom in connection with which the 
general question was raised, was the Second Law of Motion. 
It stands in the Principia as follows : — 

44 The alteration of motion is ever proportional to the motive 
force impressed ; and is made in the directum of the right line in 
which that force is impressed\ 

“ If any force generates a motion, a double force will generate 
double the motion, a triple force triple the motion, whether that 
force be impressed altogether and at once, or gradually and suc¬ 
cessively. And this motion (being always directed the same way 
with the generating force), if the body moved before, is added 
to or subducted from the former motion, according as they 
directly conspire with or are directly contrary to each other ; or 
obliquely joined, when they are oblique, so as to produce a new 
motion compounded from the determination of both.” 

As this, like each of the other laws of motion, is called an 
axiom ;* as the paragraph appended to it is simply an amplifica¬ 
tion, or re-statement in a more concrete form; os there are no 
facts named as bases of induction, nor any justifying experiment; 
and as Newton proceeds forthwith to draw deductions, it was a 
legitimate inference that he regarded this truth as d priori . My 
statement to this effect was based on the contents of the Principia 
itself; and I think I was warranted in assuming that the nature 
of the laws of motion, as conceived by Newton, was to be thence 
inferred. 

The passages quoted by the British Quarterly Reviewer from 
Newton's correspondence, which were unknown to me, show that 
this was not Newton's conception of them. Thus far, then, my 
opponent has the best of the argument Several qualifying con¬ 
siderations have to be set down, however. 

Hi) Clearly, the statements contained in the Principia do not 
convey Newton’s conception ; otherwise there would have been 
no need for his explanations. The passages quoted prove that 
he wished to exclude these cardinal truths from the class of hypo¬ 
theses, which he said he did not make ; and to do this he had to 
define them. 

(2) By calling them axioms, and by yet describing them as 
principles ‘ 'deduced from phenomena/' he makes it manifest that 
he gives the word axiom a sense widely unlike the sense in 
which it is usually accepted. 

(3) Further, the quotations fail to warrant the statement that 
the laws of motion are proved true by the truth of the Principia . 
For if the fulfilment of astronomical predictions made in pursu¬ 
ance of the Prtndpta is held to be the evidence “ on which tkey 
chiefly rest to this day,” then, until thus justified, they are un¬ 
questionably hypotheses. Yet Newton Bays they are not hypo¬ 
theses. 

Newton’s view may be found without seeking for it in his 
letters; it is contained m the Principia itself. The scholium to 
Corollary VI. begins thus 

44 Hitherto I hive laid down such principles as have been re¬ 
ceived by mathematicians, and ore confirmed by abundance of 
experiments. By the two first Laws and the two first Corolla¬ 
ries, Galileo discovered that the descent of bodies observed the 
duplicate ratio of the time, and that the motion of projectiles was 
in the curve of a parabola; experience agreeing with both/' See, 

Now os this passage precedes the deductions constituting the 
Principia, it shows conclusively, in the first place, that Newton 
did not think ** the whole of the Principia was the proof” of the 

* It is true that in Newton's time, ■' axiom M had not the same rigorously, 
defined meaning as now; hut it suffices for my argument that, tundiag un¬ 
moved are bask for physical deductions, it hears just the same relation to 
them that a mathematical axiom does to mathematical deductions. 







Iftfrsof motion, though the Reviewer assert* that U is. Further, 
by the words I have italicised, Newton implicitly describe* Galileo 
«8 having asserted these Uws of motion- if not as gratuitous 
hypotheses (which he says they ate not), then as d priori intui¬ 
tions, For a proposition which is confirmed by experiment, and 
which is said to agree with experience, must have been entertained 
before the alleged verifications could be reached. And as before 
he made his experiments on falling bodies and projectiles, Galileo 
had no facts serving as an Inductive basis for the Second Law of 
Motion, the law could not have been arrived at by induction. 

Let me end What I have to say on this vexed question by add¬ 
ing a further reason to those I have already given, for saying that 
physical at toms cannot be established experimentally. The 
belief in their experimental establishment rests on the tacit 
aaaumption that experiments can be made, and conclusions 
drawn from them, without any truths being postulated. It is 
forgotten that there is a foundation of preconceptions without 
which the perceptions and inferences of the physicist cannot 
stand— preconceptions which arc the products of simpler expe¬ 
riences than those yielded by consciously-made experiments . 
Passing over the many which do not immediately con- 
cm us, I will name only that which does,—the exact quan¬ 
titative relation between cause and effect. It is taken by the 
chemist as a truth needing no proof, that if two volumes of 
hydrogen unite with one volume of oxygen to form a certain 
quantity of water, four volumes of hydrogen uniting with two 
volumes of oxygen will form double the quantity of water. If a 
cubic foot of ice at $ 2 * is liquefied by a specified quantity of heat, 
it is taken to be unquestionable that three times the quantity of 
heat will liquefy three cubic feet. And similarly with mechanical 
forces, the unhesitating assumption is that if one unit of force 
acting in a given direction produce* a certain result, two units 
will produce twice the result. Every process of measurement in 
a physical experiment takes this for granted; os we see in one of 
the simplest of them—the process of weighing. If a measured 
quantity of metal, gravitating towards the earth, counterbalance* 
a quantity of some other substance, the truth postulated in every 
act of weighing is, that any multiple of such weight will counter¬ 
balance an equimultiple of such substance. That is to say, each 
unit of force is assumed to work its equivalent of effect in the 
direction in which it acts. Now this is nothing else than the 
assumption which the Second Law of Motion expresses in respect 
to effects of another kind. “ If any force generates a motion, a 
double force will generate a double motion/’ &c., &c. ; and when 
earned on to the composition of motions, the law is, similarly, 
the assertion that any other force, acting in any other direction, 
will similarly produce in that direction a proportionate motion. 
So that the law simply assert* the exact equivalence of causes 
and effects of tins particular class, while all physical experiments 
assume this exact equivalence among causes and effects of all 
daises. Hence, the proposal to prove the laws of motion expe¬ 
rimentally, is the proposal to make a wider assumption for the 
purpose of justifying one of the narrower assumptions included 

Reduced to its briefest form the argument is this If definite 
qmmtitativt relations between causes and effects be assumed 
d priori, then, the Seoond Law of Motion is an immediate corol¬ 
lary. If there are not definite quantitative relations between 
causes and effects, all the conclusions drawn from physical expe¬ 
riment* are invalid. And further, in the absence of this d priori 
assumption of eauivaienc^ the quamified conclusion from any 
experiment may be denied, and any other quantification of the 
conclusion asserted. Herbert Spencer 

Mr, Spencer’s letter in Nature, vol, ix. p. 420, is likely to give 
to such of your readers as have not followed the controversy in 
which be is engaged a false notion of the issues therein. Mr, 
Spencer writes as though the views of the nature of physical 
truth that were objected to by Prof. Tait and myself amounted 
to the ascription of our knowledge of sundry physical law* to 
organised ancestral instead ol individual experiences. In one 
portion of his reply to me he intimates the same, as, for in¬ 
stance, where he says of me \— 

4 ‘His argument proceeds throughout on the assumption that 
I utderstand d priori truths after the ancient manner as truths 
indepeodent of experience 5 and he shows tins more than tacitly 
where he 4 trusts * that he is attacking one of the lost attempt* 
to deduce the Uvtrs of nature from our iimei [consciousness. 
Manifestly * leading thesis of one of the works he professes to 
review Is entirely unknown to him-the thesis that form* of 
thought, and cotwequently those intuitions which those forms of 


thought involve, result entWy fepm the ofifate of ^xperfoaoe* 
organised and inherited ” ( 44 Replies fa Oritioums,* p* £$3), 

But, in bis 44 First Principle*/’ Mr. Spencer expresses him- 
self fer too clearly for him to be able to assign the above di fefe 
views at that rime on these so-called A prim truths. Speaking 
of the indestructibility of matter, one of the three truths in 
question, he says 1— 

44 The annihilation of matter is unthinkable for the same 
reason that the creation of matter is unlhinVable—-and its inde¬ 
structibility thus becomes an d priori cognition of the highest 
order —not one that results from a long continued registry of expert* 
cnees gradually organised into an irreversible mode of thought $ 
but one that is given in the farm of all experiences whatever. M 

For the second of the truths he claims a similar authority ; 
while for the third—-the Persistence of Force—he claims a yet 
higher warrant 

44 Deeper than demonstration—deeper even than definite 
cognition—deep as the very nature of mind is the postulate at 
which we have arrived {i.e. the Persistence of Force). Its 
authority transcends all other whatever ; for not only is it given in 
(he constitution of our oxen consciousness, but it is impossible to 
imagine a consciousness so constituted as not to give it/ 4 ( <4 First 
Principles / 1 p. 193). 

Had Mr, Spencer confined himself to defending such an 
d priori origin of physical truths as he now seems inclined to put 
forward, 1 should never have compared his theories to those of 
the Ptoleraaists. But I can leave it with confidence to the 
readers of Nature to decide between us as to whether the above 
passages do not show that at the time when they were written 
Mr. Spencer understood a priori, as there applied, in a manner 
very like the 44 ancient manner/* and whether he did not main¬ 
tain that these d priori truths were indeed 44 truths independent 
of experience.” 

The Author of the Article on Herbert Spencer 
in the British Quarterly Review 

[The Editor, very properly wishing, I doubt not, to end the 
controversy, has scut to me the foregoing letter in proof. My 
comment on it is sexy brief. 

Had the reviewer read the 44 Principles of Psychology,” placed 
at the head of his article apparently for form’s sake only, he 
would, not, I think, have made the above rejoinder. 

That view of the d priori origin of physical truths which 
the Reviewer now seems to think defensible k the view 
implied in “First Principles” and the view set forth in the 
44 Principles of Psychology/* published years before. Tacitly 
throughout that work, ana explicitly near the end, in a chapter 
on 44 Reason/* the doctrine U that the 44 forms of thought” 
themselves are the products of experience. If the nervous system 
as a whole and in all its structures has been evolved by converge 
between the organism and rive environment, the fundamental 
principles of its action, the very 44 forms of all experiences ” have 
been evolved. Experience itself grew into definiteness gradually. 
And if the very form of our thought, the very frame-work of our 
consciousness, has been thus moulded, the inability to conceive 
a mode of thinking fundamentally different, is simply the result 
of inability to invert the fundamental action of the structure* by 
which wc think.—H. $.] 

On the Word “ Axiom *’ 

In reference to the controversy between Mr. Spencer and hie* 
reviewer about Sir I. Newton** calling hi* law* of motion^ 
* axioms,” it Is to be observed that there is a certain ambiguity 
in the word, 44 Axiom ” is from dfthu (I demand), and would 
thus signify a first principle to be taken for granted. It does not # - 
of course, carry with it the meaning of a necessary judgment 
which cannot be contradicted. Whatever may be considered rite* 
ground of Euclid’* "axioms” so called, Euclid hirasd ( did to 
apply that name to them ; but the first nine fie called ** common 
notions/* and the last three (which are peculiar to geometry) be 
pfeced among the postdates (bfM\oy$u*r*) t and beads then* 
with let it be granted.” Now it is dear, from Neeftoa’e owa- 
words, that in calling hi* Leges motfts “axioms,” fie doa wt* 
imply that they are necessary judgments, but, that jfcfi 
them first of all to begrautedfhowewr established) -' ^ 

tl\* fAllAtumr. .rm Y. ____L i.4j '_' L. 
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j?] owing reasoning. In other words, fhev aMpmltoiktML 
Euclids last three "axioms.” Inourmodefo 
“axiom. “ axiomatic.” ftum. 4 . ilm. «m»1 I 


“ axiomatic,” there k alwsM toplied#eSiS«»rft 
tltion is demanded at grants , tH. »o*<>*li : ww>ia 


axiom,' 

a proposit.-- wwwwm w |WHH| TO| H — M 

“ tfrideot j hut this wider use k »ot eikMdMd-%« 
or (I think) in intetpreting aU ancient writings. 




A B«cb pierced > Thom Plana 

W* Word fietcvd makes the differeitoe between an Impossi¬ 
bility and a fact which is not uncommon in nature. The thorn 
mentioned in your last impression by Mr. Marphy has grown 
between taro beech stems, which were so close that from their 
animal increase they crew together, and in so doing they en* 
cbw the thorn, which could no more have pierced the beech 
than U could have pierced a block of marble. If young trees are 
twisted together they will grow together. Years ago I placed a 
bat* of iron in an interstice between two stems so twisted, in 
attdtheT interstice bdow it I placed a part of the drag-chain 
of a WSggim. According to Mh Murphy the two iron appen¬ 
dages “have grown right through the middle of the trunks of 
the two beeches.” They are at least as firmly fixed as if they 
had done so. 

The tree with the iron branches is close to the lodge on 
Brookwood Hill. Should any of your readers consider it to be 
worth inspection, the lodge-keeper wilt show it to them. 

April i* George Greenwood 


I BUG to offer my thanks to Mr. Knobel for his obliging: 
Coxreotion (vol, ix. p, 396) with regard to the contrasted tint of 
the snow-poles of Mars. Ilia observations had quite escaped my 
recollection. 

I have also to mention a correction with which I have been 
favoured by the Karl of Kosse. It appears that an erroneous 
hour had been affixed to the drawing of Mars made at Parsons- 
town on September 14, 1862, and engraved in Mem. K.A.S., 
vol. xxxil f pi. v., and that on explanation is thus offered of 
one of the discrepancies commented on by Prof. Kaiser. 

Cheltenham, April 9 T. W. Webb 

Bright Shooting etar 

A shooting-star, equal in apparent brightness to th e 

f lanet Jupiter, was seen here by me this evening at 9 h l8 TO ‘ 
t traversed a path of 24* in two seconds, beginning at R.A. 
344°, I) + 47 *\ and ending at R. A. 278°, D + 50°. No per¬ 
ceptible train remained after the disappearance of the nucleus, 
which, however, emitted numerous sparks when in motion. The 
radiant point of this meteor was probably near 0 Bootis, and 
identical with No. 36 in Mr. R, I\ Greg’s table of radiant posi¬ 
tions in the 44 Monthly Notices R.A.S.,” vol. xxxtt. p. 350. 1 
This is given at R. A. 223", I) + 40° by Greg and Herschel, 
and at R. A. 224*, D 4 * 38^ by Schiaparelli and Zerioli. The 
ih&car described above was not therefore a member of the well- i 
milked meteoric streams of April 18 20. At stations eastward 
it Was probably a much brighter object than observed here, and 
these brief details may be useful, taken in conjunction with 
others, tft determining its height and velocity. 

Cotham Park, Bristol, April 11 William F. Denning 


THE LATE DR, LIVINGSTONE 

O UR readers are no doubt familiar through the daily 
pitss with all that has transpired during the past 
week m reference to the all-absorbing topic of the late 
Ur, Livingstone and the home-bringing of his remains. 
■The coffin containing these arrived at Southampton 
yesterday morning, and was received by the' Corpora- 
riflny Livingstone's family and friends, the President and 
MbWi of the Royal Geographical Society, and many 


Mks w§ of the Royal Geographical Society, and many 
^fce*f,vrtth tall sotemnityand with every mark of genuine 
ftipett The body of the great explorer was accom- 
ttttSed to the station by a long and distinguished pro- 
cession, and was conveyed in a special train to London, 
tote buried in Westminster Abbey on Saturday at 1 p.m. 

The proposed position of the grave in the Abbey is 
watir that of Major Kennel, the father of English geo- 
hmfaft and the friend and adviser of Mungo Park There 
%!£ wae hesitation between this position and the one 


Baton de la Roncier* te now f t t« oommg 
*** ******* V*** 09 * of F**ent 


The Government grants a sum which Sir Barrie Frere 
u trusts will be sufficient for all purposes/' Still we are 
glad to have Sir Bartle Frere*s assurance that in the end 
there will be “no shortcoming on the part of the 
Government," 

Dr. Livingstone’s vocation was not a m an ay-making 
one ; he did not even live to hear that the world ranked' 
him among its greatest men ; the end of all his labours 
was a sad one. This country, all civilised countries we 
may say, will attend to the appeal which has been made 
on behalf of his family. 

As was to be expected, Scotsmen have taken the 
initiative in raising a monument to one of the greatest 
of their fellow-countrymen; at a meeting held at 
Edinburgh, on Tuesday, it was resolved, in recognition 
of the “heroic services rendered to science and civili¬ 
sation by the late Dr. Livingstone,” that a national 
statue be erected to his memory in the capital of 
his native Country. This is right and it is honour¬ 
able to his fellow-countrymen, though the memory 
of Livingstone will need no 44 labour of an age in piled 
stones ” to render it immortal. Indeed a true idea of 
the full height of hts greatness is only as yet beginning 
to dawn gradually upon us, and it will be some time ere 
we are able adequately to estimate it. No doubt, there¬ 
fore, the thought contained in Tennyson's sad strain must 
have occurred to many a one during the last few weeks— 
“ I would that my tongue could utter 
The thoughts that arise in me j ” 
and perhaps with still greater force those others— 

44 Oh for the touch of a vanished hand 
And the sound of a voice that is still.” 

What honours would we have heaped upon his head 
had he only lived to reach his native shore ! 

NATIONAL MUSEUMS IN BRAZIL 
HTHE working of the National Museums in Brazil seems 
*• to be conducted on similar principles to those 
recently advocated for the management of the Govern¬ 
ment Museums in this country. From a thick volume of 
388 pp, explanatory of the topography, constitution, and 
resources of Brazil, issued in connection with the Brazilian 
Department of the late Vienna Exhibition, we gather 
that the most important Natural History Museum in 
South America, is that at Rio de Janeiro, which was 
founded in 1817. It is divided into four sections ;—the 
first includes Comparative Anatomy, Physiology, and 
Zoology ; the second Botany, Agriculture, and the 
Mechanical Arts; the third Mineralogy, Geology, and 
the Physical Sciences; and the fourth Numismatics, 
Archaeology^ &c. Each section has$ its separate director, 
who has assistants, and the whole Museum is presided 
over by a Director-in-Chief. “ The Museum has, 
besides, several corresponding members in the National 
and Foreign Scientific Societies, and there are two natura¬ 
lists travelling through the Empire, for the purpose of 
making collections, 

* The principal object of the National Museum is, to 
collect and study all the natural products of the country, 
and to deliver public lectures on the science of its 
province, spreading among the people theoretical and 
practical knowledge, In a simple style, adapted to their 
comprehension* 

“The Museum/’it is stated,“now keeps up a corre¬ 
spondence with European establishments of the Samg 
description, and willingly exchanges duplicates of its col¬ 
lections for those of foreign museums. 

44 The Government intends to create in the provinces 
several museums independent of that in the capital of the 
empire, that they may exchange among one another the 
respective products of each one, receiving at the same 
time from the central one, hot only the necessary imtriic* 
tions for the classification and study of the collections, 
but its superabundant duplicates." 
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POLARISATION OF LIGHT* 

VII. 

A MONG the phenomena of polarised light which may 
be observed either with a Nicol’s prism or even with 
the naked eye, one of the most curious, and perhaps not yet 
fully explained, is that of Haidingeris brushes. If the eye 
receives a beam of polarised lignt a pale yellow patch in 
the form of an hour-glass, the axis of which is perpen-, 
dicular to the plane of vibration, is perceived. On either 
side of the neck of the figure two protuberances of a 
violet tint are also seen to extend. After a little practice 
these figures or brushes ” may readily be observed. If 
the day be cloudy a Nicol must be used and directed to 
a tolerably bright cloud. The brushes are better defined 
in one position than in others ; but if the Nicol be turned 
round, the brushes will be seen to revolve with it. If on 
a clear day we look in a direction at 90° from that of the 
sun, where the skylight is most completely polarised, the 
brushes may be seen with a naked eye. Jamin has sug¬ 
gested in explanation of this phenomena that the sub¬ 
stances of the eye act like a pile of glass plates, or rather 
spheres, which affect in different degrees (1) the rays of 
the same colour whose vibrations are differently inclined 
to the plane of incidence, and (2) the rays of different 
colours whose vibrations are similarly inclined. This will 
cause one colour to predominate in a general direction 
parallel, and its complementary to predominate in a plane 
perpendicular, to that of vibration. Helmholtz, however, 
connects the phenomenon with some double refraction 
due to the yellow spot in the eye, with the area of which 
that of the brushes is coincident. 

It was explained above that in Iceland spar there is a 
particular direction, viz. that of the line joining the two 
opposite obtuse angles of the natural crystal, m which 
there is no double refraction, and in which all rays travel 
with the same velocity. This direction (that is to say, 
this line and all lines parallel to it) bears the name of the 
optic axis. There are many other cmtnk having the 
same property in one and only one direction, in other 
words having a single optic axis. There is, moreover, 
another class of crystals having two such axes. Crystals 
of the first class or uni-axal crystals are again divided 
into two groups, viz, positive, in which the extraordinary 
ray is more refracted than the ordinary, and negative, in 
which the ordinary ray is the more refracted. It will be 
remembered that the ray which travels slowest is the 
most refracted. Among the former may be mentioned 

Uni-axal Crystals. 


Positive . 


Apophyllite. 

Boracite. 

Ditopaz. 

Hydrate of magnesia. 
Hyposulphate of lead. 
Ice. 

Quartz. 

Red Silver. 


Stannite. 

Supcracetate of copper and 
lime. 

Sulphate of potash and 
iron. 

Tungstate of zinc. 

Zircon. 

Negative. 


Apatite. 

Arseniate of copper. 
Arseniate of lead. 

Arseniate of potash. 

Beryl, 

Carbonate of lime and 
magnesia. 

Carbonate of lime andiron. 
Chloride of calcium. 
Chloride of strontium. 
Cinnabar. 

Corundum* 

Emerald* 


Honey stone. 
Jdocrase. 

Meliite. 

Mica. 

Molybdate of lead. 
Nepheline. 
Octaedrite. 
Phosphate of lime. 
Phosphate of lead. 
Rubellite. 

Ruby. 

Sapphire. 


* Continued from p. 3^6, 


Crystals are usually divided into six systems, in each of 
which there is a fundamental aad a variety of derived 
forms. The fundamental form of each system is bused 
upon the number, magnitude, and inclination of the 
crystallographic axes or lines drawn through a point in 
the interior of the crystal, and terminating in its angles. 
The optic axes do not of necessity coincide with any of 
these. 

(r.) The regular system, which is based upon a system 
of three equal rectangular axes. Any form derived from 
this will be perfectly symmetrical with reference to the 
three axes, and will present no distinguishing feature in 
relation to any of them. Crystals belonging to this 
system have no optic axis, nor any doubly refracting 
property. 

(2.) The quadratic system, based upon a system ot 
three rectangular axes, whereof two are equal, but the 
third greater or less than the other two. Crystals be¬ 
longing to this system have one optic axis coinciding 
with the last-mentioned crystallographic axis. 

(3.) The hexagonal system, having three equal axes 
lying in one plane inclined at 6o° to one another, and a 
fourth axis at right angles to the other three. Crystals of 
this system have one optic axis coinciding with the fourth 
crystallographic axis. Iceland spar belongs to one of the 
derived forms of this system. 

(4.) The rhombic system, having three rectangular but 
unequal axes. 

(5.) The monoclinic system, which differs from the 
rhombic in this, that one of the three axes is oblique 
to the other two, which are still rectangular to one 
another. 

( 6 .) The triclinic system in which all the axes are 
oblique. 

All crystals belonging to the last three systems have 
two optic axes. In the rhombic system they He in a plane 
containing two of the three crystallographic axes ; in the 
monoclinic, they lie either in the plane containing the 
oblique axes, or in a plane at right angles thereto. In 
the triclinic no assignable relation between the optic and 
the crystallographic axes has been determined. 

The phenomena of colours and their variations hitherto 
described have been produced by a beam of light, all the 
rays of which were parallel in their passage through the 
crystal or other substance under examination, There is, 
however, another class of phenomena due to the trans¬ 
mission of a convergent or divergent beam of polarised 
light, which we now proceed to consider. 

It was shown above that the retardation due to any 
doubly refracting crystal, and consequently the colour 
produced by it is dependent on the thickness ; and that 
with a crystal of constantly increasing thickness, the 
colours go through a complete cycle, and then begin 
again. Suppose then a divergent beam to fall perpen¬ 
dicularly upon a uni-axal crystal plate cut at right angles 
to the optic axis ; the central rays will faUpeipendiailariy 
to the surface; but the rays which form conical shells 
about that central ray will fall obliquely* The rays 
forming each shell will fall with the same degree of 
obliquity on different sides of the central ray, those form¬ 
ing the outer shells having greater obliquity than the 
inner. Now the more obliquely any ray falls upon the 
surface the greater will be the thickness of the crystal 
which it traverses; and this will still be the case even 
though it suffers refraction, or bending towards the per¬ 
pendicular on entering the crystal. Each incident cone 
of rays will consequently still form a cone when re¬ 
fracted within the crystal, although less divergent m$xi 
at incidence, in its passage through the plate ; and 
the successive refracted cones will he more and mow 
oblique, as were the incident cones, but in a less degree, 
as we pass from the more central to the moeeexternal 
members of the assemblage forming the beamof light . 

Let A B C D (Fig. 21) represent thecrystal plate ,0 Ptbe 






dkeetm&ef the optic axis and of the central ray, D n, <0 a' 
those of any two ajthcr rays. The ray 0 P win not be 
divided; but O » will be separated by the double refrac¬ 
tion of the plate into two, ns ,nr, the one ordinary, the 
other extraordinary; and these will emerge parallel to 
one smother, and may be represented by the lines $ t, r v. 
Similarly the effect of double refraction on 0 n' may be 
represented by n' s', n' r', s' t', r' v'. Suppose now that 
the process were reversed, and that two monochromatic 
nays, one ordinary, the other extraordinary, reach the plate 
at s and r in the directions t s, v r, respectively ; these 
would meet at n and travel together to O. Suppose, fur¬ 
ther, that the difference in length of s n and r n is equal 
to one wave-length, then, since one of them is an ordinary 
and the other an extraordinary ray, their vibrations will 
he perpendicular to one another, and if the polariser and 
analyser be crossed, the point n viewed from Q will appear 
dork, Similarly, if two rays arrive in the directions t' s', 
V x\ at the points s' r' respectively, they will meet at n' 
and proceed together to ,0 ; and if the difference of the 
paths s' n', r' n' be two wave-lengths, the point n' will also 
appear dark A pair of rays reaching the crystal at 
points between the pairs before-mentioned, will emerge at 
a point n" between n and n', and will present a difference 
of phase equal to a half wave-length. On principles ex¬ 
plained in an earlier part of these lectures, such a point n" 
will appear bright. On either side of n", that is towards 
n and n', the light will gradually fade. The same alter¬ 
nations of light and darkness will recur at intervals as we 
proceed along any straight line drawn outwards from the 
central ray. And inasmuch ifce obliquity of the ray is 
the same for every point .eq^if&tant from the centre 0, 
it follows that the phcncuj^fifta light anti darkness will 
be the same throughout each circle drawn about the 
centre O. In other wo$&$, the centre will be surrounded 
by rings alternately bright and dark. The diameters of 
the ring depend, as was $d?ove, on the wave-length of 
the particular light used, a #4 3M01 consequently be different 
for different coloured my|. jijt, thqqstfore, v whitc light be 
used, the different colourqfl rtngs wdjfild hqt coincide, but 
would be disposed in recurring serjjfcs as .^e proceed out¬ 
wards frqtp ,t&c qe^ntie. 

Another jgbqt JP0MW; $d§> fa produced. 

Suppose tyemfaiFV analysqr m W placed that, 
the field foepdg regarded as a npa$, the vibrations in the 
one being and W., those in .the ityher N. and S.; then 
of the two rays emerging at die most northern or the 
most southern point of any ring the vibrations of one 
would be towards the axis, or N. and S.; those of the 
other would be across it, or E. and W. And of these 
One would he extinguished by the polariser, the other by 
the analyser; and the same will oe the case for every 
ripg. .Hence, throughout a N. and S. line crossing the 
entire field the light will be extinguished ; and a similar 
effect will obviously occur along an E and a W. line. 
Hence, when the polariser and analyser are crossed, the 
Entire system of rings will be intersected by a black 
cross, two of whose arms are parallel to the plane of 
vibration of the polariser and two t0 of the analyser, 
the rings in the quadrants on each of an arm 
are of complementary tints. When the analyser is turned 
r<mnd through a right angle from its former position, only 

g e set of vibrations (say those executed ip a direction 
and W.) will he extinguished, and consequently along 
one pair of arpvfJ of the cross the ordinary rays will pass 
undisturbed, along the other the extrhordihary; that is to 
aay* die cross wfll be white. When the polarise* and 
analyser occupy aby Other position than those noticed 
above, there are two crosses inclined at an angle equal to 
that between the planes of vibration, each arm of which 

^^a^s C fe , ms m of polaristtpes have been devised for 
showing the crystal rings. The simplest of these is the 
-S&a&n forceps, which consists of two plates of tour¬ 


malin fixed in cork discs; tfie latter are encircled in wire 
in such a way that they may be turned round in tneir own 
planes. The wire after encircling one disc is bent round 
so a* to form a handle ; it then encircles the other; and 
the elasticity of the wire allows the pair of discs to bC 
opened and shut like a pair of pincers. If a crystal plate 
be inserted between thfe two, and the whole held close tb 
the eye, the rays from parts of the field at different 
distances from the centre will reach the eye, having 
traversed the crystal with different degrees of obliquity j 
and a system of rings and brushes will be formed. 

Another method consists in applying to Norremberg’s 
polariscope a pair of lenses, one below the crystal with 
the crystal in the focus, the other above it. The first en¬ 
sures that the rays shall traverse the crystal with different 
degrees of obliquity ; the second brings within the range 
of vision rays which would otherwise fail to reach the 
eye, and at ttye same time converging them into a cone 
with a stalky* ^vertical range, renders the ring smaller 
than whep with the simple tourmalins. An ad¬ 

ditional j^us m greater focal length, i.e. of less power, is 


n 

mV \ 

’ -\ 

c ... V-.—..rl 



Fir;. 31 . 


often add*$ ^ t to adjust the whole to individual 

eyesight. 

Fig. 22jp^j|(jhejgf^cral appearance of the addition to 
the apparatus ot Norremberg described above, and Fig. 
23 the course of a system of rays brought to a focus on 
the lens a b, and again converged by a second lens c d. 

But by far the most successful arrangement for enlarg¬ 
ing the field of view so as to comprise the complete 
system of ring$ even with bi-axal crystals having widely 
inclined optic axes, is the system of lenses due in the 
first instance to Norremberg. The disposition of the 
parts is shown in Fig. 24; and the general appearaoqe 
of the instrument as constructed by Hofmann of Pari?, 
and called by him the “ Polarimicroscope,” is also given, 
Fig. 25. in this instrument the lenses which converge 
the rays upon the crystal plate can be taken out, #nd 
replaced by others giving parallel light; it can then be 
used as an ordinary polariscope. 

Mention has been made above of the effect of the 
circular polarisation of quartz in the colours produced by 
a beam of parallel rays of polarised light. Jit remains *fgr 
us to examine the .modification which ,the .rings Had 












brushes undergo from the tame cause. It has been ex¬ 
plained that a ray of plane-polarised light in traversing a 
crystal of quarts in the direction of its axis is divided 
into two, the vibrations of which are circular, one right- 
handed, the other left If the ray traverses the crystal in 
a direction perpendicular to the axis, and if the original 
vibrations are neither parallel nor perpendicular to the 
axis it is also divided into two, whereof the vibrations are 
not circular but rectilinear. It was suggested, first by 
Sir G. Airy, that these circular and rectilinear vibrations 
are limiting cases of elliptical; and both theory and 
experiment tend to confirm the suggestion, by showing 
that if the ray be incident on the crystal in any direction 
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oblique to the axis, it is divided into two, the vibrations of 
which are similar ellipses having the longer diameter of 
the disc coincident with the shorter of the other, and the 
motion in the two oppositely directed. The longer 
diameters of the ellipses coincide with the directions of 
vibration of the ordinary and extraordinary rays in the 
case of an ordinary positives crystal; and are conse¬ 
quently directed, the one toward the centre of the figure, 
the other in a direction at right angles to the first. 

The exact, or even appproximate determination of the 
ngures produced is a complicated question, and requires 
mathematical analysis for its solution, but a general idea 
of nature may nevertheless be easily formed. 


When the polariser and analyser are either parallel nr 
crossed, circular rings are formed, and towards the outer 
parts of the field traces of the black cross are seen, which 
grow stronger as we proceed outwards from the centre* 
that is, towards the parts where the rays are more oblique, 
and where the polarisation more nearly approaches to 
rectilinear. But in the centre, and near to it, where the 
polarisation is circular, or nearly so, the effects will re¬ 
semble those produced by parallel rays, vis. the rays of 
different colours will emerge plane-polarised in different 
planes, and will be variously affected by the angle between 
polariser and analyser. In no position can they all be 
extinguished, and consequently in the centre all traces of 
the black cross will disappear. 

When the planes of vibration of the polariser and the 
analyser are inclined at any other angle than o° or 90°, the 
arms of the cross are less strongly marked, and the 
curvature of the rings becomes less uniform, increasing 
in the four points where they are crossed by the arms, and 
diminishing in the intermediate quadrants. When the 
angle between the planes of vibration is 45*, the rings 
assume a nearly square form, the comers of the square 
lying upon the lines which bisect internally and externally 
the angles between the planes. I f the figures are produced 
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wiih the analyser at 45 0 by two quartz plates of equal 
thicknesses, one right-handed, the other left, it will be 
found that the diagonals of the squares are at right angles* 
to one another, the remains of the black cross occupying 
the same position in the field in both cases. 

If two plates of the same thickness, the one right-* 
handed and the other left, are placed one over the other, 
a beautiful effect, called from their discoverer AW$ 
spirals, is produced. In the centre of the field the rota¬ 
tory powers of the plates neutralise one another, and a 
black cross commences. As we proceed outwards, the 
arms of the cross cease to be black, and become tinged 
with red on one side, and with blue on the other. At the 
same time they are bent round in a Spiral form, in the 
direction of the hands of a watch if. the first plate be 
right-handed, and in the opposite direction if the firri 
plate be left-handed. These spirals intersect at intervals 
the circular rings ; the points of intersection lie in fmt 
rectangular directions, which terminate towards the outer 
margin of the field in four arms of a shadowy crosfc . The 
colours of the rings and spirals are more briillantund 
better defined than m most other phenomena l chro¬ 
matic polarisation. 

w, 

(To bt wntinued*) 
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REPORT OF PROF PARKERS HUNTERIAN 
LECTURES «ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERTEBRATE 
SKULL** 

II. 

I T is well known that the eggs of sharks and rays, 
when deposited, are enclosed in a strong horny cap¬ 
sule or “ purse ” formed as a secretion from the oviduct, 
In both groups these curious appendages have the form 
of a pillow-case, the corners being pointed in the rays, 
and produced into long tendril-like processes in the shark 
and dog-fish. The embryo remains enclosed in the purse 
until about six months after oviposition, and it is during 
this period that all the most important metamorphoses 
are gone through. 

The youngest embryo described was nearly an inch 
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Flfi. 3.—Head of Embryo JDog-fi»h ( n lines long, I.ch, lacliryrml cleft ; 
C i f 2, 3, Cerebral vesicles; Hm, Cerebral hemispheres ; fnp, fronto¬ 
nasal process; Sp, Spiracle. Other references as before. The vi&ccral 
arches are dottod for distinction's sake. 


ture in the Elamobanchs, One of the most noticeable 
features in the embryo at this stage is the presence of a 
number of long filamentous external gills, each con¬ 
taining a single capillary loop ; of these about ten spring 
from the hyoid and each of the branchial arches, while four 
much shorter ones project from the future spiracle, and 
are attached to the mandibular arch. The internal 
branchiae are at present functionless, and form mere cog¬ 
like projections on the arches. 

The embryo at this age is so transparent, that the 
visceral arches can be seen with sufficient distinctness 
through the skin without any dissection whatever. Even 
at such an early period, the anterior face-bars already 
begin to show signs of segmentation, there being constric- 





long, an extremely active little creature, attached to a 
yolk-sac about J of an inch in diameter. In this stage 
the head and branchial region are large and conspicuous, 
the body slender, and tapering off to a long thread-like 
tail. The dorsal laminae nave completely united, leaving, 
however, a very thin covering to the hinder division of 
the brain, which consists of the three primary cerebral 
vesicles (Fig. 3, C 1 -3), bent over the end of the noto¬ 
chord in such a way that the second, or middle division, 
forms the anterior termination of the head ; the “ cerebral 
flexure w is, therefore, complete. The future hemispheres 
(Hm) have already appeared as small buds from the forc- 



Frti. 4.— Hcftd of Embryo Dogfish, 4 in. Jong. Reference! as before. 


brain (C r> The nasal, visual, and auditory organs are in an 
extremely rudimentary condition. On the under surface 
of the head is the large square mouth, bounded above by 
the fronto-nasal process (tnp), a shield-shaped elevation of 
the integument between the nasal sacs, found in the em¬ 
bryos of even the highest vertebrata, but persistent in 
the sharks and rays. Beneath the eye, and communi¬ 
cating by a slit running below the inferior boundary of the 
fronto-nasal process, is a cleft (Lch) answering to the 
lachrymal passage of the higher vertebrata, and formed 
r the shutting off ofa portion of the original first visceral 
t by the growth of the pterygo-palatine arcade. This 
■ persistent in the higher animals, is a transient struc- 
* Coatbuied from p* 4*& 


tions in the mandibular and hyoid arches, where division 
will afterwards take place. The upper part of these arches 
has assumed the pedate form which is taken on at a 
later period by the branchials. The pterygo-palatine 
arcade is already as large proportionally as in the adult, 
the true apex of the mandibular arch being reduced by 
its outgrowth to a mere tubercle (M Ft). 

Granular subcutaneous thickenings have already ap¬ 
peared in relation with the face-bars ; these are the extra- 
viscerals. In the same unchondrified condition are the 
parachordal and paraneural elements of the skull. 

Embryos of i } and il in. in length possess external gills 
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Fig, 6.—Hoad of Embryo Ray. 4 *» lotiff. Pn. Pineal gland. 

two or three times as long as in the preceding stage 
those on the mandibular arch having already shrunk and 
begun to form the pseudo-branchia ; the internal gills arc 
still functionless. The eye is completely formed. The 
investing mass and the nose and ear capsules are chrondi- 
fied, but the two halves of the former are still separate, 
and the roof and walls of the cranium membranous. To 
make out dearly the relations of the facial arches, it is now 
necessary to dissect away the skin (see Fig. 4); it is then 
seen that the process of segmentation has advanced 
greatly, the arches behind the mouth being split up 
as in the adult, and differing from those of the full-grown 
shark only in form. The trabecula? have become fiat- 




tagged out from above downwards, but are still separate* 
and the lower-jaw arch, besides being divided into paleto- 
quadrate and Meckel’s cartilage, has approached still 
more nearly to the adult character by the conversion into 
fibrous tissue of its apex (Figs. 2 and 3, M Pt), 

The third stage described was a ripe embryo, about two 
inches long, having nearly the form of the adult. In this 
condition the external gills have entirely disappeared, the 
internal dlls now performing the whole function of respi¬ 
ration, The skull has assumed all the characters of the 
adult, except as regards a few minor details, chondridea¬ 
tion and segmentation being perfect. The investing mass 
has not only completely enclosed the notochord, but has 
formed an arch, like that of a vertebra, over the hinder 
part of the brain : in this way the occipital region of the 
skull is formed. The roof and walls of the brain-case, 
membranous in the last stage, have now become carti¬ 
laginous, and are fused with the nasal sacs in front, the 
trabeculx below, and the auditory capsules and occipital 
region behind. The trabecula? form the whole of the 
flat skull-floor in front of the ear capsules, where their 
original apices (pharyngo-trabeculars) are still to be seen 
as small rounded processes; they have completely 
coalesced behind, but are merely in apposition be¬ 
tween the nasal sacs. The basi-trabecular (Fig. 2, B Tr) 
is small, and the first pair of labials (l 1 ), which together 
with it form the “ cutwater,” are flat, and widely separated; 
the snout is consequently much blunter than in the adult. 
The hypo-trabcculars (cornua trabecula: of Rathke) occur 
as two inturned S-shaped filaments of cartilage on either 
side of the basi-trabecular : no trace of them is to be 
found in the adult. 

III .—Skull of the Ray or Thor aback (Raia clavata).—- 
On the whole the skull of the ray resembles very closely 
that of the shark ; in some respects, however, it ap¬ 
proaches more nearly to the higher fishes, and in others, 
again, retains a lower or more embryonic character. 

One of the chief points of difference between this type 
and the preceding is the much greater elongation of tne 
skull, chiefly owing to the immense development of the 
basi-trabecular (Fig. 5, B Tr), which is produced to form 
the long, stout rostrum, the apex of which is strengthened 
by the first pair of labial cartilage? (F). The region 
between the orbits is much pinched in, while the nasal 
and auditory regions are extremely broad, the nose cap¬ 
sules, especially, being as far apart as in the embryo 
shark. On the upper surface, the prominences (epiotic, 
pterotic, sphenotic) already described in the shark, arc 
seen ; but instead of one, there are two fontanelles, an 
oval one between the nasal sacs, and a second of an 
oblong shape, in the more normal position, between the 
orbits. On the under surface of the nasal capsules are 
seen the second, third, and fourth labials, forming a val¬ 
vular apparatus for the nostrils ; the fifth labial and the 
extra-bran chials are absent. 

The upper and lower jaws or dentigerous arches closely 
resemble those of the shark ; the opening of the moutn 
is, however more completely on the under surface of the 
head, as in the embryo Squaloid. In the front wall of 
the spiracle a semi-lunar cartilage (M Pt) is found, con¬ 
nected by ligament with the auditory capsule above, and 
with the angle of the lower jaw below, and having the 
same relations to the fifth and seventh nerves as the meta¬ 
pterygoid ligament of the shark (Fig. 2, M Pt), or 
the bone of the same name in the osseous fish; this, 
therefore, is the true apex of the mandibular or first post¬ 
oral arch. 

There is no mistaking the hyo-mandibufar (H M) a carti¬ 
lage having precisely the same connection and relation to 
the hinder division of the portio dura as the part similarly 
named in the shark, but much more slender, pointed below, 
and inclined forwards. The remainder of the hyoid arch, 
however,has taken on an entirely new character, and shows 
a marked advance towards the Teleostian type, being at¬ 


tached* not to the lower part qf the hyo-jpandibular, tyet #9 
its upper posterior angle, by means of a band of liga¬ 
mentous fibre, answering t6 the sipall styliform hone 
(stylo-hyal of Cuvier) which in the osseous fish connects 
the free portion of the hyoid with the suspensory appa¬ 
ratus. The gill-bearing part of the hyoid is slenderer 
than in the shark, and more highly segmented, being 
divisible into epi- cerato-, and hypo-hyais (E Hy, C Hy, 
H Hy); the basi-hyal or keystone-piece is absent 

The branchial arches differ from those of the shark 
chiefly in the great development of the inferior segment 
or hypo-branchial. The first of these (H Br. 1) is much 
extended, and, uniting afith its fellow of the opposite 
side, forms a transverse bar behind Meckel’s cartilage. 
The second, third, and fourth hypo-branchials are broad 
adze-shaped plates, while the fifth is coalesced with its 
fellow in its hinder half, and extended forwards, so as 
nearly to meet the corresponding piece of the first 
arch. 

The youngest ray described was an embryo of if. 
maculata , il inch lonp, taken from the purse at about the 
seventh week from oviposition. The body proper is not 
larger than that of the first stage of the dog-fish, the 
greater length being due to the immense development of 
the tail. The pectoral fins, which by their expansion and 
union in front with the head, give to the adult ray its 
peculiar depressed form, arc at this age small semi¬ 
elliptical lobes, one on each side of the umbilicus or point 
of attachment of the large yolk-sac. Six or seven long 
branchial filaments, expanded or spatulate at the end, are 
attached to the hyoid and branchial arches, but none are 
apparent externally on the mandibular. 

The facial arches are visible in a side view with perfect 
distinctness, and have already advanced considerably in 
segmentation, the apex of the mandibular being on the 
point of separation so as to form the spiracular cartilage, 
and the proximal end of the hyoid being cleft vertically, 
thus separating the liyo-mandibular from the epi- 
hyal. 

Three months after oviposition* although the yolk- 
sac is still as large as a small walnut, the embryo has 
completely taken on the adult form, the pectoral fins 
having enlarged greatly, and brought the gill slits to the 
ventral surface ; from these the external branchiae still 
project, being now in the form of long threads, almost 
like the hypha: of a fungus ; the first cleft behind the 
mouth (tympano-eustachian) remaining on the upper sur¬ 
face has taken on the form of the spiracular opening. 

In the skull very few embryonic characteristics are left, 
the chief being that the brain-case is rounder, the rostrum 
shorter, and the two first labials separated from it by a 
slight interval, instead of being in perfect apposition. 


METEOROLOGY OF THE WEST INDIES 

T HE hurricane season, here reckoned from July 25 to 
October 25, went by without damage so fa? as 
the Windward and Virgin Islands are concerned, though 
not without disastrous examples of the phenomenon from, 
which it derives its name elsewhere. Two Cyclopes iof 
the ordinary kind have in fact visited these seas during 
the above period ; and allhough neither of them included 
the island of St. Thomas in its range, yet they passed 
sufficiently near to make us aware of their exist¬ 
ence, and to create considerable alarm among the 
inhabitants. 

The first of these appears to have originated about la 
10 N. long, 55° W., on or near August 10. Taking a aorth- 
westerly direction it passed parallel with, but^atn con¬ 
siderable distance from the Windward islands* wfcetfo&ofci 
August 11 to 13 the weather showed aigna of groat distur¬ 
bance wkh violent squalls, dhat shifted 4$ 
the compass; while at Martmlgue in particular* where 




the most threatening signs appeared, the mercurial 
barometer sank to 39*80, On the 14th similar indications 
showed themselves at St, Thomas—rain, squalls, and 
thunder; while on the night of the 15th the barometer 
suddenly fell to 3970, and a violent gust of wind from the 
north caused m&ny of the natives to barricade their 
windows in anticipation of the worst, This state of things 
lasted till next day at noon, when the mercury rose and 
the sky cleared. 

But by this time the cyclone, now only about a hundred 
miles to the east of the islands, had fully formed itself; 
and henceforth its course was only too clearly marked by 
the damage it caused among the shipping. From August 
17 to 24 it passed north, with a westerly inclination, 
tiU it fell in with the course of the Gulf Stream, above 
Florida, and then followed that line, but gradually nearing 
the coast, up to Nova Scotia, where the ravage was tre¬ 
mendous, upwards of a hundred vessels having been 
either dismasted, or rendered total wrecks, Further 
north the cyclone seems to have expanded into an ordi¬ 
nary storm and disappeared. 

These particulars I gathered from the captains of the 
injured vessels, some of which took refuge in this port. 
They are illiterate men, and not capable of fumi string 
exact details ; but all agreed in describing the wind*cur¬ 
rent as having been from north to south by west, and so 
back by east to north ; the lowest barometric indication 
1 heard speak of was 29 0 , 

The second cyclone originated in the Carriboean Sea 
itself, to the west of Barbaaoes. Telegrams of threaten¬ 
ing weather dated September 25 reached us at St. Thomas; 
and on the 26th the aspect of matters here was gloomy ; 
the sky murky, especially to the south, with continued 
dashes of lightning, and a very heavy sea. But the 
hurricane did not touch Santa Cruz ; its first long-shore 
visit having been made on the 28th at Haiti, where 
several small ships were lost, and much mischief done. 
Jamaica escaped; but on the 30th the whole southern 
coast of Cuba was ravaged from east to west, and many 
lives lost by sea and shore. From Cuba the cyclone con¬ 
tinued to pass west till it reached the Mexican coast, 
which it skirted, then turned east, touching Havanna on 
October 4, Florida on the 7th, and then, following the 
Gulf Stream, was lost in mid-ocean. Its greatest fury 
was in the Gulf of Mexico itself, where the injury done to 
the shipping almost equalled that caused off Halifax by 
the gale of August 24. 

Some disquietude has also been caused here at St. 
Thomas by the frequency of slight earthquake shocks, of 
which I counted five within a period of forty days. The 
two strongest occurred on July 22 and August 12 ; in 
both instances the movement appeared to pass from east 
to west; it was accompanied by a distinct rumbling 
sound. The shock of August 12 occurred at 8. p.m, 
and was within a few seconds foUowed by another, but 
slighter. In two instances, June 16 and August 27, a 
slight shock at this island had been preceded, about an 
hour and a half before, by a stronger one at Jamaica : so 
that the general direction of the movement must have 
been contrary to the apparent surface vibration from west 
to east. 

I may add that the whole of this island is manifestly 
undergoing a gradual upheaval, as appears by the wave- 
worn rocks of recent date, but already two or three feet 
above water mark; sea-shells and corals left dry, and 
similar indications. Hence the artificial channel opened, 
for purposes of cleansing by means of the current thus 
cstamisned, between the south-western extremity of the 
harbour ana the outer sea, and which is » itself a clean 
cut, twenty feet wide, through a narrow band of rock, has, 
g$ace 1870, when it first was made, lost so much of its 
depth as scarcely to allow of boat-passage ; and threatens 
distant period to become absolutely useless. 

; , W. G. Palorave 


NOTES 

ft The well-known German serial, FoggendorfFs Annaltn d*r 
Physik und Chtmie has now been in existence fifty years, and we are 
glad to see that practical recognition has just been taken of the 
striking fact that it has, daring this long period, been under die 
sole editorial direction of Prof. PoggcndorflT, while printed and 
published by the same house in Leipzic. It was agreed, a short 
time since, by a number of friends of the learned professor, that 
they should relieve him of his editorial duties for one volume, 
and that this should be presented to him in honour of the occasion, 
as a “ Jubelband,” or Jubilee volume. The importance of the 
work done by M. Foggendorff and his collahratrurs , during half 
a century, through the Annalen, is sufficiently obvious to any who 
have taken an interest in the progress of physical science in recent 
years. The serial well reflects that enterprise, plodding in¬ 
dustry, and philosophical insight, which mark original research 
in Germany; and the 156 volumes that have appeared (six of 
these supplementary) constitute an invaluable storehouse for any 
one desiring to prosecute new lines of investigation in the wide 
field of physics. We learn from the preface to the Jubilee 
volume (which wc hope to notice at greater length) that 
the entire number of papers published in the Annaleti 
hitherto is 8,850; and among the 2,167 authors who have con¬ 
tributed to its pages, we find the eminent names of Liebig, 
Magnus, Berzelius, Rammelsberg, Rose, Faraday, Brewster, 
Becquerel, Rcgnault, and many others, A work of this kind, 
as is truly remarked, unites those engaged in similar researchca 
all over the world, into one large brotherhood of mutual assist¬ 
ance and regard. We congratulate the learned editor on the 
completion of such a long term of arduous and honourable ser¬ 
vice to Science, and heartily join in the wish that this Jubilee 
volume maybe followed by [many others edited by the “Jubilar" 
himself. 

We are given to understand that preliminary negotiations are 
on foot for the establishment of a central establishment for 
Ocean Meteorology in Germany. We may hope that when such 
a step is in contemplation, the work clone by Herr von Frceden, 
who has for the last seven years conducted the Norddeutsche, 
lately called the Deutsche Scewarte, at Hamburg, will meet 
with its full measure of recognition. The establishment in 
question has been maintained at the sole expense of the town 
of Hamburg, and has risen steadily from a small beginning to 
its present state of thorough efficiency, thanks, in great measure, 
to the energy of its director, 

In the review of Belt’s “Naturalist in Nicaragua” by Mr. 
Wallace, p. 221, reference is made to the theory of the origin of 
cyclones propounded by the author in terms which might lead 
our readers to think that his views have been entirely unnoticed* 
Such is however not the case, and our attention has been drawn 
to Prof. Reye’s work “Die Wirbelatiirme, &c., in der Erd- 
Atmosphare, mit Beruckslchtigung dcr Stiirme in der Sonnen- 
Atmosph&re" (Hanover 1872), in which Mr. Belt’s views arc dis¬ 
cussed at some length, with an expression of regret that so little 
attention has been attracted to them. 

The Turners’ Company of the City of London have acknow¬ 
ledged the debt which their Art owes to pure scientific research, by 
presenting the freedom and livery of that Company to Dr* John 
Phillips F.R.S., Profeasor of Geology in the University of Ox¬ 
ford, in recognition of his introduction into architecture of the 
various materials which constitute the rocks of England, Mr. 
John Jones, a member of the livery, said the City of 
London was always willing to bestow its honours on 
successful generals, conspicuous statesmen^ and devoted patriots 
—and the tributes were honourable to both sides—but that 
was the very first tc:a?ion on Which they had offered 




the like distinction to a patient, observant, and reflecting student 
of nature. In doing 00 they, at the same time, offered their 
thanks to the Uttiver&itjr of Oxford for h&vinfc included physical 
science in its curriculum of education, and they celebrated, SO to 
speak, the alliance in that city of art and Science. 

The recent appeArattce of A Frehch translation of the last 
edition of Prof. Haeckel’* world-known “Nattiriiche Schbpftmgs- 
Geschlchte ; M or, H History of the Creation of Organised Beings," 
will give a larger number of students the opportunity of master¬ 
ing Its valuable contents. How is it that no translation has yet 
appeared In our own language ? 

Men of Science will be glad to learn that the Premier has re¬ 
commended to the Queen for a pension of 100/. on the Civil List 
Mrs. C, L, Basevi, the mother of Captain Basevi, who lost his life 
on the Thibet frontier of India, whilst engaged in exploring the 
mountain passes, and pursuing other scientific inquiries. “ 

Ha. John Anderson, Director of the India Mutentn of 
Calcutta, is at present in this country on two years' leave of 
absence. He is, however, devoting his holiday to Working out 
the results of the Yunnn Expedition, to which he was attached 
as naturalist three years ago. The Linnean Society has under¬ 
taken their publication, which will embrace a full description of 
the anatomy of the fresh-wataT Dolphin of the Ganges {flnfttnisfa 
g&ngtficn), as also of the still rarer fresh-water Cetacean of the 
Ira wady Orcetia fhtmenaHs. 

On Friday, April 10, M. Leverrier gave a soirk at the 
National Observatory of Paris, in honour of the delegates of the 
French Scientific Societies. The weather was unfavourable, 
but the exhibition of scientific instruments was very successful 
indeed. Many new electrical apparatus were exhibited (or the 
first time. No gaslight was used ; an electrical lamp by Perrin 
being the only lighting medium. A lecture was delivered by M. 
Wolf, on phenomena of polarisation, illustrated by optical expe¬ 
riments by D whose. 

THE Commissioners for the Construction of a Universal Metre 
are at present superintending the fabrication of the definitive 
standards, winch will be distributed amongst tire several Govern¬ 
ment delegates to the International Congress. The operations 
are executed at Paris, in the laboratory of the School of Mines. 

M. Aixuarp, the originator and director of the Puy de Dome 
Observatory, has announced that an inauguration will take place 
next September. Invitations will be sent to England as well as 
throughout France. The cost of the building will be something 
more than 4,000/., and the work is fast advancing. 'The Puy de 
Dome Observatory will be connected by an electric telegraph with 
another observatory built at Clermont, and which is already in 
operation ; the difference of level between the two stations will be 
more than 4,000 ft. When excavating on the top of the moun¬ 
tain it was discovered that a large building about 80 yards ia 
breadth had existed on the spot. It is supposed to have been a 
Roman fortress and temple ; a number of Roman medals were 
discovered. 

M. Colladon, the Geneva physicist, has published an essay 
on the subject of turning poplars into lightning conductors. 
He proposes to insert in the lower part of the trunk a metallic 
rod, which he connects with the earth by a Chain, so that the 
fluid cannot leave the tree to dart at any object placed within a 
*bort distance, which at present is very often the case. 

M. Saintk-Clairk DEvatfi, appears to have been again 
sdece^fnl in his weather predictions. We shall give details in 
our neat on the important question. 

French officials are organising a fusion between the postal 
and telegraphic officials, 


A MtHARKARtR instance of the rapid spread of & neWpestfa * 
famished by rite hfetwy of >!«**#** a 

pftrisitic oh vinous plank belonging to the natutal order Mill* 
vacem. Its nitlve country is probably Chill, where It WAS die* 
covered by Bertero oh AUAaa ojjfkihalis. Its first AppftAtAfioe 
in Europe was in April 1873, on Ma/m sylvestris, in the neigh¬ 
bourhood of Bordeaux, and in August it had extended to several 
other plants of the same order in the botanic gardens of that 
town, but, singularly enough, was not found on Althaa e#kmrti$ % 
several other nearly Allied genera being also exempt from Its 
attacks. In Germany it was first discovered in October, while 
ih this country it was detected In the summer of 1873, nearly 
simultaneously hi many widely-dispersed localities, «S Exeter, 
Salisbury, Chichester, Sheris in Surrey, the neighbourhood of 
London, Eastbourne, Pevensey, Sandown in the Isle of Wight, 
and Lynn, and threatens to be exceedingly destructive to the 
hollyhocks. 

Two remarkable instances of protective mimicry have lately 
been described by Prof. Gerstaecker, both among parasitic Ily- 
menoptera, and having apparently for their object to facilitate 
the access of the parasite to the n:xt of the host for the purpose 
of laying its eggs- Crypturus argiolus differs altogether in 
colour and marking from the allied species of Ichnenraontdrc, 
and assumes even in the minutest details those of the wasp 
PolUstfs galliot, on which it is parasitic. To so great an extent 
is the mimicry carried out that even variations characteristic of 
particular districts are reproduced, the area of distribution of 
both insects being Very Wide. Ia the second caie it is the colour 
and markings of a wasp, Vespa germtinica, that are imitated by 
its parasite Conops diadematus . 

At the east end of the Palm House ftt Kew there h ft fine 
specimen of the rare Agave univittata coming into flower. Near 
it stand the still stately flowering sterna of two allied plants, 
Agave jacquiniam and Pourcroya gigantea. 

The French conscription enables us to study annually the com¬ 
position of the growing generation. Last year from about 300,000 
young men passing the examination for recruiting the army, 
r6,ooo were discharged on account of having loit their brothers or 
having (had them wounded in the war, 11,400 as being son* or 
grandsons of widows, or of people above seventy years of age, 
1,600 elder brothers of orphans, ,16,000 a* not bdug strong 
enough, to, 000 for lameness, 8,000 not tall enough, 4,000 from 
having defects of the bowels, 3,000 of the eyes, «, 700 organs of 
generation, 2,000 bad teieth, 1,000 a* being Wrifte, &c., i,a6o 
epileptics, 600 deaf, 80 blind, 1,000 phthisic, &c. ; tn fttl, 89>ddo 
were left out of the contingent. 

In the report furnished as by the Secretary of rite Anthropo¬ 
logical Institute (vol. ix. p, 345) of Mr. Dtstant's paper Oh the 
Mental Differences between the Sexes, the author is said to haVa 
referred to the ” cow moderately well established fact that In 
primitive races the hair of women approximates more closely to 
that of man than obtains in a higher state of civilisation." Mr* 
Distant in his paper referred to the brain, not to the hair. 

A quicksilver mine is said to have been discovered at 
Exeter. 

M. Gaston TissandTIiU U jnfbti&fhg ftt Hadtotte’* an 
excellent popular Work dh " Phdtogfaphy," With ftubtetotk 
illustrations. One of them dhow* Charles, the fnvintar of 
the gas balloon, photographing the silhouette of one of hit pnp&s 
on a paper sensitised with one of the salts of silver, 
twenty years before the discovery of Daguerre. 

In his recent paper Oft thoFlaecato^ of tfai Stot^ ^httihed 
in the Transactions of the Royal Society of Edl^h^t, Frdf* 
Turner has done much to diminish the value of placental char** 
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fetitt<dasaifieatk>* the higher maMisti*. in CMaijtot ! 
; [■&$ placenta is dome-like, multiiobate ixid genuinely 
tlipffiNMe, fowt like that found in the Primates and Man than 
In any other order, so much so that the author remarks ** from 
the point of view of the descent hypothesis! it is possible that 
between the Sloths and the Lemurs genealogical relations may 
exist,” and “ now that 1 have called attention to the evidence of 
acuity with these higher mammals it is not improbable that 
otfe^r features of resemblance may in time be recognised.” 

BESIDES the ornithological papers which the late Mr. If. I>. 
Graham contributed to the Naturalisl^ he left in the form of manu¬ 
script motes the larger and mote interesting portion of the orni¬ 
thological work which he had undertaken in the islands of Iona 
and Mull during the latter part of his life. These, together with 
tike papers referred to, are being prepared for publication by Mr. 
R. Graham, to whom the whole of Mr. Graham’s ornithological 
corweapondence was originally addressed. 

WE learn from the Times that ML Giard, Professor of Natural 
History at Lille, has been making an interesting inquiry into the 
zoology of the French shore of the Straits of Dover. Many un¬ 
common species of crustaceans, ascidians, and m alius oa hove 
been obtained, which will he fully described before the Scientific 
Congress which is to be held at Lille during the ensuing 
summer, 

We are glad to see that Government have at last begun to 
carry out their agreement with the Trustees of the Bethnal Green 
Museum, by laying out the vacant space around the Museum in 
gardens for the recreation of the people, 

fN^the House of Commons, on Tuesday, Mr, Cowper-Temple 
detained leave to bring in a Bill to remove doubts as to the 
powers of the University of Scotland to admit women as stu¬ 
dents, and to grant degrees to women. 

The month of April is a famous one in the annals 
ttf the French Academy for centenary anniversaries. M. 
Blot was born in April 1774, almost the same day when 
Loufe XIV. died. M. Biot was a member of the Academy of 
Sciences and Academy of Inscriptions. It was also in this month 
that Maupertuis published the first Freach mathematical essay in 
which the Newtonian theory of attraction was accepted. 
Lavoisier was engaged in making observations on solar beat with 
an immense lens at the cost of one of the richest financiers of the 
time. 


church of Folkestone to the memory of Dr, Wtttiam Harvey, 
the discoverer of the circulation of the Mood, who wg$ barm in 
the town in 157$, It is the gift of die medical profession, pte 
than 3,000 of wliom have contributed towards the cost. 

In view of the great economical value of the fur seals pi 
Alaska, and of the importance of a thorough knowledge of their 
habits aad movements, with reference to the command of the 
market of the world, k is proposed by the United States Trea¬ 
sury Department to aend some one to the North Pacific Ocean 
for the purpose of obtaining materials for an exhaustive report 
on the subject. It will be remembered that these seals, almost 
to the number of millions, visit the St George and St. Paul 
islands of the Piibylov group every summer leas on for the pur¬ 
pose of bringing forth their young, and that on this occasion a 
compxny chartered by the United States is allowed b> capture 
100,000 annually. What becomes of these seals after they leave 
the islands is entirely unknown, although congregated, there in 
such numbers for several months. A few are taken b the spring 
and fall os they pass along the coast of British Columbia and 
Washington Territory, but whether these arc related to the Pri- 
bylov army or not is uncertain. The same species is found to a 
limited extent on the Asiatic side of the ocean, but no very exten¬ 
sive captures are made. Should this commission be appointed, 
it is to be hoped that some of these problems may be solved, and 
that we may not remain longer in ignorance of the general na¬ 
tural history of so important an animal, which furnishes a 
revenue to the United States of about 300,000 dols. a year, while 
a profit of almost millions is made by the company which has 
charge of the interest. 

Title additions to the Zoological Society’s Gardens during the 
last week include a Vigne’s Sheep ( Orix vignet), from Asia, 
presented by Capt. Archibald; a Sambur Deer {Q>n>u$ aris/of A is) 
and au Axis Deer (Ctrvus axis ), from India, presented by the 
Hon. Justice Jackson ; two Cut-throat Finches (Amaditta fasci - 
at us) and two Paradise Whydah Birds (Vidua paradisea) from 
West Africa, presented by Lieut. J. H. Heame, R.N. ; a 
Rufous-neckcd Weaver Bird (Ilypkaniornis texto /) from West 
Africa, presented by Mr. Ilincks ; two Negro Tam arms ( Midas 
unulm) from Rio de Janeiro ; a Common Rhea (Rhea am erica na) 
from Buenos Ayres ; a Brazilian Teal { {inert/uedula brasiliensis), 
and a Bahama Duck { Pxcilonctta hahamensis) from South 
America, purchased. 


THE PHYSICAL HISTORY OF THE RHINE* 


THE last (received) number of A unities Hydrographiyues, 
contains details of the navigation of the Magellan Straits by 
(he corvette L'Aialante, with tabulated meteorological observa¬ 
tions TOade during the 13 days of the passage. 

THE continuation of Adolph Schaubach's “Deutschen Alpen” 
(pp. 641 to S50) is brought up to the end of the Trias. The 
writcr is Dr. H. Emmribb. 

THE last -number df the A unities dts Sciences Gtdogiques con- ' 
tains a continuation of M, Oustalet’s researches on the fossil 1 
insects of the Tcrtiaries of France. This second instalment of 
AMpOgcsis devoted to Aix-en-Trovence. , 

r The recently ^published Report of the Deportment of Mines of 1 
Nova Scotia shows that the total produce during the year from 
odBMes was %o$i ,467 tons. Of these *64*000 tons were sold 
^the United States, 6,000 to Great Britain, 014,000 were used 
I* Nova Scotia, and the nest were sold to Quebec, New Bruns- j 
;; Newfoundland, Triune JSdward Island, West ladies, and j 

wtadowha* jut b«*n pl*Md4# a#;pwl*h 


'TP HE attempt to unravel geological history, os far as the strati- 
A fied rocks arc concerned, and all the igneous rocks 
connected with them, simply resolves itself into this an 
effort to -realise the physical geography of different geological 
epochs, to maker out the relations of the sea and of the land with 
its plains and mountains during these periods, the history of the 
rivers and lakes of the time, and to know as much os may be 
known of all the creatures and of all the vegetation which in¬ 
habited the water and the land. 

1 am now going to attempt to explain the history of that 
great historical river the Rhine. Every river has a definite his¬ 
tory, if we could clearly make it out, Every river has had a 
beginning, and it is quite possible-if we have the skill—to-find 
out when, by special changes in physical geography, such and 
such a river began to flow, and why it flows in such and such a 
direction. * 

In various publications I have attempted to show what 
is the history of some of the rivers of England; as, for 
example, the history of the Severn and of the Thames, and I 
think I have been able to prove that the Severn is a much older 
river than the Thames; and, on similar principles, I now propose 
to attempt to reveal to you the history of the Rhine and its 
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yaRcy from early times to the present day. For many years I 
had an ambition to work out the history of the Rhine. I have 
lenown it now for more than twenty years; going often up and 
down the river, and sometimes for weeks—once for months— 
Jiving on its banks. For the last thirteen years, unfortunately, I 
never was able to return to it, but the problem I had marked 
out for myself remained in my mind, ana last year I went, and 
worked it out, with the result which is now to be explained. 

First, with regard to the great main features of the Rhine 
valley ; it has its sources, as every one knows, in the mountain 
regions of Switzerland, one of which is in the valley of the Vor- 
der Rhine, and the other in that of the Hinter Rhine, both glacier 
regions. The ground where it rises is from J,ooo to 8,000 feet above 
the level of the sea. From thence it passes to the Lake of Con¬ 
stance, 1,305 feet above the sea ; and beyond, in a westerly direc¬ 
tion, by Schaffhaussen to Basel, where, at the bridge, the level of 
the water has an average height of about 803 feet above the sea. 
Thence it flows down the great upper plain of the Rhine northerly 
between the SchwarUwald and the Vosges to Mainz, where the 
height of the river is about 531 feet above the level of the sea, thus 
showing a fall between Basel and Mainz of about 272 feet, which 
gives an average slope for the running of the river of about 
3 ft. l 4 in. per mile. Beyond that, proceeding to the north, we 
come to the deep gorge of the Rhme, passing between high 
cliffy banks, which begin at Bingen and continue down to 
Rheineck in the neighbourhood of the SiebengebiTge, Iot 
a distance of from So to 70 miles, according as you 
take into account all the windings or omit them. Beyond the 
Siebengebirge there is a plain, partly formed of the delta of the 
river, which gradually merges into the great flats that extend all 
the way from Calais to the Elbe. 

Now the main question I have to bring before you is, first, 
what is the origin of the great upper plain that lies between 
Basel and Mainz ? and, secondly, what is the origin of the gorge 
between Mainz and Rheineck? Why are they there, and by 
what means have this plain and this gorge assumed their present 
forma? 

When you stand above Bingen, or, better still, if you ascend the 
Taunusand look southerly, and consider the narrowness of thegorge 
and the great hilly barrier of rock that must once have extended at 
Bingen across the lower end of the plain, the impression is irre¬ 
sistibly conveyed to the mind that before that gorge was opened 
a vast lake must have reached all the way from that barrier to 
where Basel now stands, covering the great plain that lies between 
the mountains of the Vosges and those of the Schwartzwald. 
And so thoroughly haB this idea taken possession of the popular 
mind, at least of those who have at all considered the subject, 
that we find this statement made in some of the Guide Books of 
the time, and notably by Baedeker, where it is stated that a 
lake must have covered the whole of that vast plain, 170 miles in 
length, at a comparatively recent period. It is a very obvious 
theory and has much to recommend it, for it seems so clear that, 
before the gorge was opened, all that plain must have, been 
covered with a sheet of water, and ft is hard to realise 
that such has not been the fact. When I first entered on the sub¬ 
ject 1 was impressed with this idea, and I began to cast about 
and endeavour to find a reason for the scooping out of the gorge, 
and for the consequent drainage of the supposed lake. 

Having years before written a paper on the origin of 
the lake basins of Switzerland, North America, and other 
parts of the world, and having attributed the formation of 
many of these, but by no means all of them, to the action of 
glacier-ice during the glacial period, my first impression was that 
Ice might have had at least something to do with the scooping 
out of the great valley that lies between the north flanks of the 
Jura, the Schwartzwald, the Vosges, and the Taunus, But 
while slowly passing up the river, and searching for proofs 
which might either confirm or contradict this view, I was 
soon obliged to give up the idea that glacier-ice had anything 
to do with scooping out the great hollow. For on one side— 
that of the mountains of the Schwartz wald—I found that none 
of the glaciers of that region (and there are proof# that glaciers 
owe existed there) even extended well doWn into the valley of 
the Rhine. And on the opposite side of the Rhine Valley, that 
of the old glacier region ot the Vosges, I found no proof that 
they ever extended down so far as the plain. There is 
also no proof that the glaciers of the great glacial epoch of 
Switzerland ever extended as far north as Basel. Neither are 
there any signs of erratic blocks or other kinds of moraine mat* 
ter on the dabs or hUUlopes about Bingen, which one might 
expect to find there had the whole of the great plain of the 


Upper Rhine been once filled with gUci«r 4 oe, Therefore this 
theory, which 1 had not definitely formed, but which ! sur¬ 
mised might possibly have had something to do with thosubject, 
entirely melted away, and other hypothetical views along With 
them, and I was obliged to begin anew. 

Accordingly I went to Swlt^wrland,^md with the hrijp^of 

Tertian rocks^rivearthe OberlamTand the Jura. 

To make the rest of the subject clear, I must now lay 
a few words about the origin of mountain chains. Most 
people are familiar with the outlines of the nebular hypothesis. 
The whole solar system was once in a nebulous state, and as 
this nebulous mass revolved in space, portions of it were thrown 
off, and one of these consisted of the matter which, by and by, 
resolved itself into the present earth. This nebulous fluid, m 
virtue of gravity, by degrees condensed more and more, and, 
passing through what we may call the molten state, in the course 
of time began to assume a solid form, and a hard outer crust 
was at length produced which enclosed a highly-heated fluid 
mass within. This crust, which continued to thicken in const* 
quence of radiation of heat, because of the law of gravitation, 
was ever drawn towards the centre of the earth. By this process 
the circumference of the earth necessarily became less, and that 
consolidated rocky sphere which formed the outer shell of the 
earth was forced to readjust Itself so as to occupy a diminishing 
area. Thus it happened that while some parts sank, other 
parts of the crust were crumpled, and relatively raised higher 
than other portions of the crust that still retained their original 
curves as part of a sphere. 

This hypothesis, which, as far as 1 know, was first propounded 
by Klie de Beaumont, may be looked upon as the origin of 
mountain chains. What began in the earlier and prehistoric 
times of geological history, seems to have been going on steadily 
down to the present day, and thus it happens, that geolo¬ 
gists can prove mountain chains to be of very different age*, and 
that, of whatever age they may chance to be, the strata that com¬ 
pose them are found to be bent and contorted. This contor¬ 
tion of strata took place simply from that shrinking of the 
earth’s crust which was the natural result of radiation of heat 
into outer space. Portions of the crust more or less gave way to 
lateral pressure, while other parts of the great Rpberoidat curve 
more or less retained what we call horizontal or nearly horizon¬ 
tal position. 

In this way it happened that at a certain period of geological 
history which preceded the formation pf the Miocene rocks in 
the region now occupied by the Alps, a disturbance of the 
earth’s crust took place, due to shrinkage of the general mass, of 
such a nature that the Alpine strata were thrown into highly- 
contorted forms, and a great mountain range of pre-Miocene age 
was the result. On the north of these mountains the Miocene 
strata began to accumulate in great lakes. But these lakes lay 
so near the level of the sea, that every now and then, by 
depression of the land, they sometimes sank a little below the sea, 
and the sea invaded the area formerly occupied by fresh water. 
The result was that in Switzerland, between the Oberlaftd and 
the Jura, and much farther north, the Miocene strata which are 
hundreds and sometimes thousands of feet thick, are now found 
to consist of interstratifications of marine, brackish, and of fresh¬ 
water beds. At that time the Jura had no existence. It is the 
result of a later disturbance of the crust of the earth, and thus it 
happened that all the Miocene waters in which were de¬ 
posited the strata that now lie between the Oberland and 
the Jura originally spread northwards far across tbe area now 
occupied by the Jura, and into the di trict of the present 
plain of the Rhine between Basle and Bingen, 

It is hard to realise the scenery of that time; but partly by 
an effort of imagination, and partly by special knowledge of the 
fossils contained in the rocks, it is possible to form some coil* 
ception of the appearance of the country. 

On the east and west of the great valley were mountainous 
ranges now called the Schwnrtzwafd and the Vosges, while for to the 
south rose the high mountains of the pre-Miocene Alps, more 
or less covered with a forest vegetation. On fhe banks of 
the lakes there grew in an early stage of the Miocene epoch vast 
numbers of forest-trees and evergreen shrubs, of jgeiteiasii&AS 
are now characteristic of tropical and sub tropical countriesj 
figs and vines, many species of Frotoaceoe analogous rothosetbat 
still grow in the Australian continent, together with cypress, 
sequda, cinnamon, fan palms, and palmettos*, femv *»«»*»*, 
and buckthorns, all of genera still familiar, butmosuy if not aho- 
gether of extinct species. At a later date this vegeiatkm partly 
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dWoat, and was replaced by plane-trees, poplars, elms, willows, 
and maples; while annamons, figs, vines, laurels, and Protoaceas 
aUtt continued to flourish. In the woods, on the meadows, and 
in the waters respectively, the Mastodon angustidens % the rhino- 
ceros, Chaeropotamus, Dichobune, deer, Dinotherium, hippopo¬ 
tamus, crocodiles, salamanders, fish, and numerous other creatures 
roamed at pleasure, while the air and the land were tenanted by 
dragon-flies, ants, beetles, and other insects, of which more than 
800 species have been distinguished 

1 now come to the chief part of this lecture, which Is to 
account for the origin of the Rhine : for at that earlier time the 
Rhine had no existence in this valley, and indeed there is proof 
that instead of the main drainage of the area, flowing from south 
to north as it does now through this valley, the waters drained 
from north to south j and the pebbles of the Schwartzwald, 
instead of being carried north as they are now, were carried 
southward by minor rivers, and found their way into Switzer¬ 
land, thus helping to form some of the conglomerate rocks of which 
the Miocene strata of Switzerland to a great extent consist. 

Not only had the Rhine no existence then, but the romantic 
gorge of the river, with which so many are familiar, had 
no existence either. It has been customary sometimes to attri¬ 
bute the formation of that gorge to violent disturbance and 
fracture of the strata, by which the waters were allowed to escape 
from south to north. I have no belief in such violent distur¬ 
bances having any place in the modem economy of the world, 
nor yet in such cataclysraal action having ever affected the ancient 
world, as far as it is in the power of geologists to trace back event* 
from the present day to the oldest known geological periods. 

After the Miocene epoch had lasted for a long period of time, 
there occurred another disturbance of the European region, and 
of much of the rest of the world besides, though it is only the 
Alpine region and the countries noith of the Alps that we have 
now to deal with. This second disturbance of the Alps produced 
a great upheaval of the Miocene strata. All the Miocene lakes 
that occupied the old lowlands of Switzerland and extended far east 
into what is now the Austrian dominions and into Asia itself,—all 
t hat area, as far as the Alps are concerned, was gradually heaved 
Up high above the level of the sea, and those beds of conglome¬ 
rates, sandstones, and marls that form the lowlands of Switzer¬ 
land, and all across what is now the Jura, were disturbed to such 
an extent that the strata now forming the Right and Rosberg and 
other sub-Alpine bills were partly raised to a height of at least 
5,800 ft. above the level of the sea, and probably much more. 
The lower parts of Central Switzerland, about the lake of 
Geneva, the Lake of Constance, and Ncufchatel, still stand at 
heights of from 1,200 ft. to 1,300ft. above that level. Then the 
range of the Jura first rose up to form a mountain*chain, and 
this k the proof of these disturbances. First we know that the 
Miocene rocks originally lay all the way from the Alps to the 
Tsunus in fiat-lying strata. During that period a vast quantity of 
MtoCene pebbles were carried into the lakes, which were by and 
by consolidated into an exceedingly coarse conglomerate. Anyone 
who has ascended the Righi will remember that nearly the whole 
of it is formed of this coarse conglomerate, proving the prodigious 
amount of waste that the Alps underwent during the Miocene 
period. When we consider the amount of this waste, even though 
the waters of the Miocene period lay but little above the level of 
the sea, still in my opinion ft is probable that the Alps themselves 
were then quite as high, if not higher, than they are now. For 
the prodigious amount of waste proved by the conglomerate, 
indicates the removal of an enormous amount of material from 
t$ul pre-Miocene Alps, 

After the disturbance which raised the Jura and the Miocene 
strata of the lowlands of Switzerland, this is what took place. 
Alongwith the contorted secondary strata of the Jura, the Miocene 
beds that previously covered them were thrown into a number of 
anticlinal wad synclinal curves, and the greater part of the Miocene 
material over that area having since been removed by denudation, 
ottly e few outlying fragments of these stmta remain, left in those 
- plajid^agiii.shaped hoRpws of the Jura, which still 
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attest the original continuity of the Middle Tertiary deposits all 
rim way from the base of the pre-Miocene Alps to the northern 
base of the Tannus. 

When the post-Miocehe disturbance of the whole of this area 
the general effect was, that much of the Swiss Miocene 
*ril* was contorted and raised high into the air, while between 
riri lmaiind theTaumw, the equivalent strata were simply heaved 
4f yiltedfoasto ftnm alongiaclincd plain sloping northerly 
t between the Vosges and the Sdmartewald, and the 


surface of which may have been about X,20o or x, 300 ft. above 
the present level of the sea where Basel now stands, and about 
1,000 to 1,100 ft. high where the opening of the gorge now 
begins near Bingen. 

Before this wide-spreading disturbance took place, the Rhine 
had no existence, for up to that time such small rivers as occa¬ 
sionally ran in the more ancient Miocene valley flowed partly 
south. But when the inclined plain was fairly completedjhe 
result in the long run was that for the first time the great general 
drainage of the area began to run from south to north, and the 
Rhine was established flowing at a height which we may roughly 
speak of as having been 5 00 ft higher than now, because at that 
time all the great valley between Basle and Bingen was filled to 
that height with Miocene strata. We know this to be a fact by 
an examination of the valley on the right hand and the left, from 
Bingen towards Basle, for every here and there, we find table- 
shaped hills formed of flat-lying Miocene strata', which border 
the present alluvial plain of the Rhine and abut upon the more 
ancient mountains on either side. The history revealed by this 
fact is plain to anyone accustomed to reason on geological pheno¬ 
mena, The strata forming scarped slopes on opposite sides of 
the valley were once united, and their early continuity has been 
destroyed, simply by long-continued watery waste and denuda¬ 
tion, They are indeed only the relics of an older phase of the 
physical geography of the district, when the surface of the plain 
stood about 500 ft. higher than it does at present. 

Now when the Rhine first began to flow, the river then passed 
through a high upland valley with gently sloping sides that lay 
between the Tamms and the Hundsruck, and which in no manner 
resembled the precipitous cliffs that now bound the Rhine in the 
gorge below Bingen. The bottom of part of this old upland valley 
still forms a narrow terraced plain, immediately above and beyond 
the edge of the cliffy gorge of the Rhine. It is not always con¬ 
tinuous on both sides of the gorge, but enough of it remains 
to attest its original continuity at heights of from 400 to 500 ft, 
above the present level of the river. Now what I wish to 
persuade you of ia this, that the Rhine flowing in this valley 
by degrees began to cut out its own gorge, and that it was not 
produced by fracture. Every mnning river is busy eroding its 
channel, especially where t^e ground is at all steep. That is 
one of the main functions of running waters. They are con¬ 
stantly deepening their channels and carrying the sediments so 
formed from higher to lower levels, till in the course of ’ time 
they find their way into lakes or the sea. 

When we first enter the goige of the Rhine, going southward, 
one feature that strikes the geological observer is the constant 
recurrence of this old terrace backed by the hilly country beyond. 
On the left bank, overlooking Bingen, the flat-topped spur of the 
Rqchus-bcrg, about the same height as the tops of the neighbouring 
Miocene tabular hills, first strikes the eye. When fairly within 
the gorge below Nkaerheimbach, beyond its upper edge the old 
river plain is seen gently sloping to the north, while the sides of 
the gorge itself is seamed by numerous gullies worn by occasional 
torrents since the great ravine—a kind of canon—has been cut 
down to its present level. 

At Welmicb, below Niederheimbacb, looking down the river, 
the edge of the terraced plain is seen receding northward in 
long perspective, and at Salzig, still further down, the features 
so well shown near Niederheimbach are again reproduced. The 
same outline occurs again and again all down the river between 
Bingen and Coblenz, and equally below Andernoch, as for instance 
at Kheineck. Finally, above the Siebcngebirge, just about the 
mouth of the gorge, looking up the river, the long eastern hills slop¬ 
ing to the river end in a terrace corresponding in general height and 
outline to those already mentioned. The general conclusion to 
be drawn from these observations is that at heights of from 
450 to 500 ft. above the present river this ancient river terrace 
has a persistent gentle slope from south to north which approxi¬ 
mately corresponds to that of the existing river. 

The inference is plain t that formerly throughout the length 
of what is now the gorge the river flowed at that high terraced 
level, at a time when the plain above the gorge was so deeply 
filled with Miocene strata that the level of the river, where 
Mainz and Bingen now stand, was as high as the upland temce 
that crowns the gorge between Bingen and Rolandaeck. By 
degrees the rivet begin to excavate the gorge, and slowly cutting 
deeper and deeper, and at the same time winding and ever 
changing its channel through the great plain between the Jura 
and the Taunus, by slow gradation it wasted away the surface 
of that plain more and more, and the matter won from that 





«ui&ce wts carried down through the gorge to be added to the 
old delta cf the river. At hut the major part of the Miocene 
rocks that partly occupied the plain were worn away and the 
plain has been reduced to its present temporary level; while the 
terraced hills on either bank still remain to attest the amount of 
watery degradation that the area has undergone. 

So much for the scooping out of the valley. But there 
is another point which I would like to impress upon you. 
On each side of the Rhine there are important tributary 
rivers. Thus* for example, above the gorge we have the Maine, 
the Neckar, the Kinzig, the Eh, and other streams, /lowing 
through deep steep-sided valleys; and these rivers have 
from a very early period been tributaries of the Rhine, 
It follows, then, that when the level of the Rhine was 
400 or 500 ft. higher than at present the levels of the bottoms 
of these rivers must also have been 400 or 500 ft. higher than 
at present; and therefore, just in proportion as the great valley 
of the plain of the iLhinc was being cut down and lowered, so in 
proportion must the valleys in which these rivers run have 
gradually been deepened. When we come to the gorge the 
same land of argument applies to the Moselle and other tribu¬ 
taries of the Rhine. 

I have elsewhere attempted to show that at one time the 
Moselle ran as high as the top of the table-land that now bounds 
it on each side. Everyone who knows that river is aware that, 
though it looks so hilly when we go up the stream in a steam¬ 
boat, as soon as we reach the edges of the slopes on cither side 
W« are on the top of a great tabic-land intersected by numerous 
valleys, so that before the gorge of the Rhine was formed the 
Moselle ran at as hi^h a level as the ancient Rhine ; and just as 
the gorge of the Rhine was being deepened, so the Moselle was 
by degrees also enabled to deepen its channel. The same was j 
the case with other rivers, right and left of the Rhine ; and by 
applying this principle to the other great rivers of Europe we 
may hope in the long run to explain the physical history of all 
the systems of drainage of all parts of the continent. 

One other point remains to be stated with regard to the 
physical history of the Rhine. Geologists well know that in 
olaer times the glaciers of Switzerland were on an immensely 
larger scale than at present. Large as they appear to us at tire 
present day, they are of pigmy size when compared with their 
magnitude at a comparatively late period of the world’s 
history. The Rhone glacier then spread across all the 
area now occupied by the Lake of Geneva, till it abutted 
on the Jura; and the old Rhine glacier extended alt 
over the Lake of Constance, and reached at least half way 
from Schaffhaussen to Basle, The body of water which flowed 
directly from such glaciers must have been very great, and enor¬ 
mous must the moraines have been that were shed from the ice- 
sheets. From an examination of the pebble's that form the 
superficial gravel on the present plain of the Rhine below Basle, 
it is certain that a large portion of them have come from the 
Alpine regions. Such a great moraine as was shed from the 
western edge of the old glacier of the Rhine was constantly 
being attacked by the waters that flowed from its end, and thus 
by degree s pebbles were carried onward into the plain. The 
result is that a large part of the gravels of the Rhine is 
simply the waste of old moraines shed from the glaciers of 
Switzerland, added to by material carried doVm by the streams 
of the Vosges and the Schwartzwald, also partly derived from 
he moraines of ancient glaciers on a smaller scale. 

Last year it was my lot to deliver here a lecture on the history 
of old continents, and I attempted to show that one old conti¬ 
nent in particular retained its identity through a very long period 
of geological time; that from the close of the tipper Silurian 
period, all through the Old Red Saudstone and Carboniferous 
periods, through the Permian and New Red Sandstone epochs, 
over great part of what is now Europe, that continent, with many 
physical changes, still retained its identity. * Such a vast conti¬ 
nent remaining through all those geological periods implies a 
succession of epochs of time, which, as far as years and cycles of 
years are concerned, the mind has as yet onty hints of data which 
some day may help us to grapple with such a problem, and not 
till astronomy comes more boldly to the help of geology, may we 
begin to hope for the solving of the problem of the actual value 
of geological time. However that may turn out, It is cert kin 
that during the long continental epoch alluded to there Were* over 
and overageift, many changes in physicalgeogruphtfar greaterfhan 
that ratty Change which \ have beet> endeavourag tfo sketch out 
to-mght. The floras and faunas of the world fit that oldliW 
Changed, not In the minor degree 1 have been speaking bf to* 


night?hutwere^we^mpJ^yv^odeUed^gain 

and ^passed away. ^Breat^llSces^ sormS^s wSl* 
sometimes salt, appeared, and Were obliterated by great tetri® 
trial changes, At one time vast lakes, like those of hWl 
of Africa and North America, covered prodigious areal of land j 
at another, equal or larger areas were covered by salt lake! 
as large as the Caspian and the Sea of And, And when 
you think of the continental episode in the modest 
geological history of Europe to which 1 have drawn atten- 
tion, you will see how small it really is, thoqgh it may look 
lar^e to our minds, compared to the old continental epoch of 
which I spoke last year. This you may depend upon, that 
though to tiie superficial eye ft may seem as if the world had 
always been going on just as it is doing now, and that through 
all time to come ft will go on just the same, with its mountains, 
valleys, rivers, lakes, and seas, yet U is none the less certain that 
changes, such as I have described to-night, are but the forerun' 
ners of other mutations as great, afe, and far greater# that will 
take place in the future. Just as there is as yet no certainly 
measured limit to the geological time of the past, so also 
know of no measurable limit to geological time to come. But 
why should I keep you with words such as th«$e, when I may 
convey a whole chapter in physical geology, condensed into eight 
lines, by the greatest of our living poets :— 

There jolU the de«p where grew the tree, 

O Earth, what changes hast thou seen I 
There, where the long street roars, hath been 

The stillness of the central sea. 

The hills are shadows, and they flow 
prom form to form, and nothing stands: 

They melt like mist, the solid lands, 

Like clouds they shape themselves and go. 


SCIENTIFIC SERIALS 

In the Jour ml 0/ Botany for March, the editor, Dr. Trimen, 
commences a scries of useful articles (which is continued in the 
April number) on the Botanical Bibliography of the British 
Counties, being a list of country and district floras arranged topo¬ 
graphically. The other paper of greatest interest In this num¬ 
ber is one of a kind of which this very useful journal has now 
published a considerable number, and which may ultimately 
throw considerable light on some of the problems connected With 
the distribution of plants, On the Flora of the Leeds and Brad¬ 
ford District, by T. A. Lees,—The number for April commences 
with an article of some importance in systematic botany, A Re¬ 
vision of the genera Drvobahinops and DipUrocarpus, by Prof. 
Thiselton-Dycr, in which a number of new species are describe^, 
including two belonging to the previously nwmotyph genus 
Dryohahmops, and illustrated by a plate (two mo rl S mg pro¬ 
mised in the next number). The editor also gives m mi* atH#* 
her one of the most valuable specialities of the journal, his Bit 
of New Species of Phanerogamous Plants In periodicals nub 
lished in Great Britain during l SJ73, 

The Scottish Naturalist for April publishes a 'number ol 
papers on almost every branch of Botany and Zoology# in¬ 
cluding one on Geology, of more or lew interest to Scottish 
naturalists,—-Me. L A. Home Brown proposes the establish¬ 
ment of a Natural History Publication Society, something m 
the model of the original plan of the Ray Society# for the pye* 
pom of publishing original papers on Natwal History, prtei- 
pally on Mammalia and Aves# and for reprinting in foc -simi lc 
mre and useful tracts, pamphlets# Ac., on the like sutyects.—We 
have also further instalments of the lists of the Lefritoptiereand 
Coleoptem of Scotland# by Of. Buchanan White and On 
Sharpe. This quarterly megaem* seems to fill a most ttmtial 
pkee m forming a channel sf interoommuamathm between neut¬ 
ralists north of the Tweed. 

Mvnorit della Sac. d%fi SjxctroscopisH Itatiani, December. 
This number cent ate a paper be G. iJoneUgooi# On the Ofem*- 
vation of a partial eclipse rtf the sun inMaytet, obeervedWttm 
spectroscopic and direct view methods. He <&cusiea at Imm 
the advantages and accuracy of each method# Ifik 

tiw former method Is the belt rif tetWo.-~fc. 'iitmmmi 
table of spots tm the mb, obierfed at Paterae 

a mean tf aboutcat* toy. ‘ A [ 


mppon fell bemttilbi rtttfraotlon of spectrum photographs, 
liV to to* eettmut *f the same in NATO** «ome weeks ago. 

AfcM#wAAw, No. 1,978.*—Iff. M. Henry gives 
tb# elements of planet (i#6) Veiled*, epoch 1874* January, o*o 
Greenwich M.T. 

Mo « 149^55^ 5*"* 1 
H >=» 34f * 49* 11 '3 
a 3 = *? io' ia '*8 
* =« a* 56* xo"*fi 

^ jea 6° 5* 31 "*4 
/* « 930 k *9793 
log. a « P t 3 * 737 ?T 

Leopold Schulahof gives the following elements of the comet 
discovered by Winnecke ip February last s-- 

T «• 1874, March, 9’9534s Greenwich Time 
II ~ 300° 36' 4a" 
a - 31“ 31' i8" a 
1 « 5 8 ° *7' *4**5 
log. q m 8 642852 

The star in Perseus RA 2 h 13® 56* Dec. + 58° 1' 53"*5 has been 
observed by A. Kruger to have varied from 8*5 mag. to 10 mag. 
in November 1872, and to have increased to 8*5 again in 
January last. 


SOCIETIES AND ACADEMIES 

Londom 

Geological Society, March 25.—John Evans, F.R.S., pre¬ 
sident, in the chair.—The following communications were read ; 
—On the Upper Cost]-Formation of Eastern Nova Scotia and 
Prince Edward Island, in its relation to the Permian, by Principal 
Dawson, F.R.S. The author described the Carboniferous dis¬ 
trict of Pictou county as showing the whole thickness of the 
Carboniferous system arranged in three synclinals, the eastern* 
most consisting of the Lower series up to the Middle Coal-for¬ 
mation, and including all the known workable Coal-measures in 
the district—the secopd toward* the west of the middle and the 
lpwpr part pf the Upper Coal-formation—and the third showing 
ip its Wtje the newest beds of the latter. On the north the 
hounding anticlinal of the first depression brings up the New- 
Glasgow Conglomerate, which contains boulders 3 ft. in diameter, 
often belonging to Lower Carboniferous rocks, and represents 
toe upper part of the Millstone-grit or the lower part of the 
Middle Coal-formation. The author regards this as representing 
an immense bar or beach, which protected the swamps in which 
the Pictou main coal was formed. The succession of the deposits 
above the Conglomerate was described in some detail as seen in 
natural sections. The Upper Coal-formation, as shown in the 
section west of Carribou Harbour, consists of—(1) Red and grey 
sh&les, and grey, red, and brown sandstones ; and (2) Shales, 
generally of a deep red colour, alternating with grey, red, and 
brown sandstones, the red beds becoming more prevalent in the 
upper part of the section. In Prince Edward Island beds appa¬ 
rently corresponding to these are found, and also gradually 
become more red in ascending. These are overlain, apparently 
conformably, by the Trias. The author gave a tabular list of 47 
species of plants found in the Upper Coal-formation of Nova 
Scoria and Prince Edward Island, and stated that all but about 
tan of these Occur also in toe Middle Coal-formation. The 
number of species decreases rapidly towards the upper part of 
toe formation; and thin is especially the case in Prince Edward 
Island, some of the beds in which are considered by the author 
to be newer than any of those in Nova Scotia. The plants cost* 
mined in the upper deposits were compared with thorn of the 
European Permian, and a correlation was shown to wrist between 
them, so that It becomes a question whether this series w** not 
synchronous with the lower P«t of toe Permian of Europe, 
although In this district there fs no stratigraphical break to esta¬ 
blish a boundary between Carboniferous and Permian. The 
author therefore proposes to name these beds PermoCarbottffe- 
nm% mid regards them as to some extent bridging over the gap 
vrhtoh in Eastern America separates toe Carboniferous from the 
Trias.—Note on the Carboniferous Conglomerates of toe Eastern 
«mtof the Basin of the Eden, by J. «. Goodchiid.-An 
A^tofaW^Sectkm In the Chalk at toe north end of 
DriSkl East Yorkshire, by R. Mortimer, Siicken- 
to^Sriiatioi^ particularly those if to* SJ*Jk, 


Rwtl PorriftOlturiri Society, April i.—Sptotific Com- 
mittee. —Dj, Hooker, C.R, Pres. R.8., in tlw chair. —Prof. 
Thiselton Dyer exhibited seeds of the plant called to gardeps 
Theopkrasta imperialism sent from Rio Janeiro by Dr. Glaziou. 
From the evidence now forthcoming it appears that the plant 
belongs to a different family, SapotaeAr, —Dr. Hooker showed a 
photograph from Mr. Russell, of Falkirk, of a fruiting specimen 
of Enetphalartos villosus , sometimes called in gardens Zamia 
Macktnii. The plant is a native of Natal, and a simitar species 
has been discovered on the Niger by Barter, and a third 
in Zanzibar, by Kirk. A plant discovered by Schweinfurth 
in Central Africa is probably the same as that mentioned 
by Kirk. — Dr. Masters presented a classified list with 
notes of species of Passtflora and Tacsonta cultivated in European 
gardens.—Mr. Renny made some observations on the drawing, 
by Montague, of A rto tragus, exhibited at the last meeting, which 
together with the original specimens, Mr. Berkeley had been 
kind enough to allow him to examine leisurely. He was able to 
clear up a mistake which De Bary seems to have fallen into to 
his description of Peromspora infest am (Ann. dea Sc. Nat., 4® 
sdr., t. xx. p. 105, 1863). De Bary had not met with toe 
resting spore of that species, but suggested that Montagne’s 
Artotrogus hydmcarpns might be the desired organ ; but he had 
doubts on the point, as Montague had written to him that he 
found it also on Turnip. The facts are, that Mr. Broorqe found 
a mould on decaying Turnip, which he sent to Montague, who 
pronounced it to be a species of his genus Artotrogus^ though he 
does not appear at any time to have supplied a specific name. 
He doubtless announced to De Bary that Artotrcgus was to be 
met with on Turnip, and it was De Bary*s assumption that A . 
hydnocarpus, the only published species, was the one spoken of* 
De Bary, having a confident belief that the various species of 
Pcronospora are parasitic each only op the plants of pne genus, 
or at most of one family, seems to have been thus led to the 
doubt he has expressed. 

General Meeting.—H. Little in the chair.—Frof. Thiselton 
Dyer commented on the interesting plants exhibited. Amongst 
these were the two forms of Primula verticillata % one from 
Sinai the other from Abyssinia ; Borotiia megastigma, a 
new Australian plant with a very agreeable smell; the stem and 
foliage of the splendid Bamboo Oendrocalamus gigantcm, in cul¬ 
tivation at Sion House ; and cut blooms of Sterculia nobtlu from 
the tame collection. 

Entomological Society, April 6.—Sir Sidney S. Saunter?, 
president, in the chair.—Mr, Frederick Smith made some inte¬ 
resting observations relative to the habits of the bee-parasites 
belonging to the genus Sly lops. —Major Parry communicated a 
paper entitled Further Descriptions of Lucanoid Coleoptera ; 
and Mr. Smith read descriptions of the Ttnthrtdinida and 
Ichntumonuk* of Japan, from the collections of Mr. George 
Lewis. —Further notes were read from Mr. Gooch, of Natal, 
respecting the destruction of the coffee plantations there, by 
Ivongicom Beetles. 

Royal Astronomical Society, April xo.—Prof, Adams, 
president, in the chair.—Mr. De la Rue gave a verbal descrip¬ 
tion of a piece of apparatus which he had devised for carrying 
out M. Janssen's method of photographing Venus near to ingress 
and egress upon the sun’s disc. The instrument is intended to 
be attached to the photo-heliographs and weighs less than x t lbs*, 
inclusive of a small driving dock, which carries a revolving plate 
of about loin, in diameter, on which small photographs of Venus 
and the sun's limb are to be taken in rapid succession. Lord 
Lindsay also described toe form of instrument which he had de 
vised lor the same purpose; it appeared to be very similar to 
that described by Mr, De la Rue, except that it is mounted on a 
separate pillar from the telescope in order to avoid tremors*— 
Lord Lindsay also read a paper On a Method of Determining the 
Solar ParaJlax, from observations to he made at the next opposi¬ 
tion of Juno, which occurs in November of this year. He pro¬ 
poses, wbtie to the Mauritius* to make a series of heUometric 
measures pf % dhfpse of Jupofrpm the nearest fixed stem; and 
by comparisons of the measures taken soon after Jfnifo has risen 
above the eastern horiaan with those taken before it isets a* toe 
western to determine th« terrestrial paralia*. By tip* method 
he wiu be able to toa it to* measure* during r «U toe clear ntefou 
of the month or six Witok® before apd after opposition. 



measurements and the ease of dealing with points of light instead 
of discs, be less than either in the case of the transit of Venus 
or the opposition of Mars* 

Society of Biblical Archaeology, April 7*—Dr. Birch, 
president, in the chair.—The following papers were read*. On 
Four Songs contained in an Egyptian Papyrus in the British 
Museum. Translated with notes by C. W, Goodwin. Of 
these four songs three partook of the same nature, and were 
amatory compositions, written in a highly imaginative and poeti¬ 
cal style with much voluptuousness of expression, having a very 
striking resemblance extending throughout whole passages, to 
the language of the Canticles. The fourth song or hymn is of a 
very different nature, and is evidently one of the solemn dirges 
used at festivals during the exhibition of the figures of Osiris, as 
related by Herodotus. This hymn is in the text ascribed to 
King Antuf, a monarch of the Xlth dynasty.—Nimrod et les 
Ecritures Cuneiformes, by Joseph Grival (read in English), In 
this essay the author maintained that Merodach, under his Acca- 
dian name of “Amarud the eldest son of the Lord of Urhi," 
was identical with Nimrod the “ geant chasseur ” of the Septua- 
giat. 

Edinburgh 

Royal Physical Society, March 25.—On some Organisms 
found in the Stomach of the Herring, by F. W. Lyon.—Note 
on Entoxoa, genus Bothriocephalns , found in the intestinal canal 
of a fish ( Coitus scorpius ), by James M'Bain. — On Recent Me- 
teoric Chemistry, by Andrew Taylor. Mr. Taylor, in this paper, 
gave a risumi of the present state of our knowledge of the 
chemistry of meteorites.—On British Madreporise, by C. W. 
Peach, A.L.S. Mr. Peach read a paper on this subject, first 
stating that his attention had been drawn to the subject by a 
paper by Prof. P. Martin Duncan, on the Madreporise dredged 
by the explorers in the Porcupine in 1869 and 1870. He then 
exhibited a series of specimens he had collected in the seas of 
Shetland, Cornwall, &c., the most abundant being Caryophyliia, 
varieties Hmthii and Borealis. —On the Fossil Plants of the Silu¬ 
rian Rocks of the Pehtland Hills and of Sutherlandshire, by C. 
*Wm, Peach, A.L.S. In this paper Mr. Peach showed that one 
of the large plants collected by Mr. Brown in the Upper Silurian 
rocks of the Pentlands was identically the same and in a similar 
matrix as the one collected by him in Sutherlandshire. Thia 
same plant had also been found in the Upper Silurian of the 
luaspc sandstones in Canada. He further said that the rocks in 
Sutherlandshire were Lower Silurian, thus showing that land 
plants—and of a pretty high type—came in much earlier there 
than from either of the other localities. 

Paris 

Academy of Sciences, April 6—M. Bertrand in the 
chair.—The peTpetual secretary announced to the Academy the 
loss which it had sustained in the person of M. P. A. Hansen, 
correspondent for the Astronomical section, who died at Gotha 
on March 28,—The following communications were read ;—On 
Polygons inscribed in and circumscribing curves, by M. Chasles. 
—Solar Cyclones : conclusion of the reply to Dr, Reyc, and 
observations concerning an article from the ** Biblioth^que 
universelle M of Geneva, and a reclamation by M. Norman 
Lockyer, by M. Faye. The author has tabulated the dates, 
localities, times, velocities, &c, of thirty-one cyclones.—Earth¬ 
quake shocks felt in Algeria on March 28, 1874; a letter from 
M. Ch. Sainte-Claire Deville to the perpetual secretary. The 
communication included a note from Captain Brocard, con¬ 
taining a seismo-graphic indication of the shocks,—Observations 
made at the Observatory of Toulouse during the months of 
February and March 1874, by M. F. Tisserand. The author 
communicated observations on the eclipses of Jupiter's satellites, 
and announced at the same time that regular observations of sun¬ 
spots had been organised with an equatorial of o r08 ra. aper¬ 
ture, after the method of Carrington,—Experimental researches 
0l * b i;hydrated sulphuric acid, by MM. Js. Pierre, and E. Puchot. 
—Scientific ascent to a great height made (in a balloon) on 
March 22, 1874, by MM. J. Croc^Spincili and Sivel, The 
anthfers had ascended 7,300 metres, the temperature at 
that elevation being — 22 . The observations recorded in 
this communication are spectroscopic and physiological, Par- 
ticular attention was given to the two obscure bands right 
f D At about 5,500 metres 

the right-hand band disappeared, and the band to the left 
vanished at about 7,000 metres, thus confirming M. Janssen's 


idea of these bands befog of terrestrial origin. The obemilce 
adopted M. Bert's mggettion of respiring oxygen to correct the 
effects of the rarefaction of the air. A carrier pigeon nrieaaed 
at 5,000 metres tried at first to remount to its cage, but finally 
descended, describing curves of from 200 to 300 metres in dia¬ 
meter, with a velocity of translation of about 40 or 50 metres 
per second.—Action of electric fluid upon gases, third note, by 
M. NeyrcneuC The author promised from his observations a 
satisfactory explanation of the stratification of the electric light* 
—On a new 1 process for the study and determination of the alcohol 
in wines, by M. Duclaux. The process depends upon the tact 
that mixtures of alcohol and water give for different composition* 
different numbers of drops when allowed to flow from a pipette 
of constant orifice. (The method is a practical application of 
Dr. Guthrie's researches upon drops to which no allusion was 
made.)—Note accompanying the presentation of new astro¬ 
nomical objectives of large dimensions, by M. Secretan. The 
largest was 24 centim. in diameter and had a focal distance of 
3*25 metres. Its price was 6,30of,—On a new (electric) couple 
specially prepared for the application of continuous currents in 
therapeutics, by M. J. Morm.—On a system of continuous alarm 
signals to prevent railway collisions or collisions of ships at sea 
during foggy weather, by M, C. J, de Mat.—Geological consi¬ 
derations on the probable origin of the drift soil called diluvium, by 
M. E. Robert.—On the employment of coal-tar alkalies for the de¬ 
struction of Phylloxera, by M. A. Rotmnier.—Direct construction 
of the centre of curvature m a point of the section made in a surface 
by any plane, by M. A. Mannheim.—On the diffusion between 
moist and dry air through a septum of porous clay, by M. L. 
Dufour.—Measurement of the electromotive force of batteries in 
absolute units, by M, A. Crova.—Density of hydrogen com¬ 
bined with metals, by MM. L. Troost and P. Hautefeuule. The 
observed density is about 0*625,—Experiments concerning com¬ 
bustion in the animal organisation, by M, P. Schutzenbcrger.— 
On the brominated derivatives of pyruvic add, by M, E. Grirnaux. 
The author described di- and tri-brompyruvic adds and touched 
upon the constitution of the add itself.—Modifications employed 
in the preparation of iron reduced by hydrogen, for the purpose 
of obtaining the metal perfectly pure, by M. Crolas.—Note on 
the determination of lime in meteoric waters, by M. H. Marid- 
Davy.—On asphyxia from insufficiency of oxygen, by M. Felix 
le Bianc.—On the use of oxygen in ballooning, by M. W. de 
Fonvielle.—Injection of ammonia into the veins to oppose acci¬ 
dents caused by snake bites, by M. Ore.—On the functional 
irritability of the stamens of Per fort's, by M. E. Heckel 
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HERBERT SPENCERS SOCIOLOG V 

The Study of Sociology. By Herbert Spencer. (London : 
Henry S. King and Co.) 

HERE are not a few signs, of which the book before 
us is an important one, that thought is moving 
in the direction indicated by Mr, Mill «in the quasi- 
prophetical conclusion to his M System of Logic,” where 
he expresses his belief in the prominence of sociological 
inquiries in the intellectual achievements of the next two 
or three generations of European thinkers. What has 
been called by Hegel the speculative historical method 
has taken a considerable step in advance since Mr. Mill 
wrote thus. History, written from the speculative or 
philosophical stand-point, may be regarded as a special 
Sociology—Sociology, that is, applied to the investigation 
of the laws of growth and development of some one 
society, as exhibited either throughout its whole career, or 
within some limited period. General Sociology stands to 
history in a position analogous to that occupied by general 
physiology with regard to the special physiology of man 
or of any other species of animal. This analogy will serve 
to throw some light upon the fact that there has been 
much greater progress made in the special department 
of Speculative history than in the wider field of Sociology. 
Up to a certain point, the broader generalisations of the 
higher science must be preceded by the more restricted 
generalisations of the lower. But when this point has 
been reached, when the higher principles have been 
formulated with approximate completeness, then the ad¬ 
vances along the lines of general and special thought will 
proceed pan passu; progess in one will by its reflex in¬ 
fluence make possible a correlative progress in the other. 
The relations between Sociology and history appear to be 
nearing this stage. 

Division of labour obtains in literature as well as in 
industry. His special turn of mind, not less, perhaps, than 
the character of the task to which he has devoted himself, 
has made Mr. Spencer a labourer in the wider field of 
Sociology. The volume under review, taken in connection 
with the two parts already issued of the “ Descriptive 
Sociology" which Part I, has been noticed here,* 
enables us, to some extent, to anticipate the character of 
the more elaborate and comprehensive work, the “ Prin¬ 
ciples of Sociology," the promised fourth division of Mr. 
Spencer’s 4( System of Philosophy” In the u Descriptive 
Sociology" we have an insight into the laborious thorough¬ 
ness with which Mr* Spencer is preparing the foundations 
for his generalisations, while in the “ Study of Sociology" 
we are introduced to his conception of the nature of the 
Sepal science, of the difficulties in the way of the socio¬ 
logist, and of the discipline necessary to the formation 
of a habit of thought adapted to sociological inquiries, 

It is not necessary here to follow Mr* Spencer into the 
contained in the first two chapters of his book, 
directed against the popular notions of sociological pheno- 
' urt&a. f’ against the dogmatic, unscientific, and off-hand 
important and complicated sociological 
: faestions aie decided not only by the vulgar, but also by 

• * S«c Natuuk, vol ritt. p. 544* 
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men who are guided by a strict scientific method in the 
less intricate questions of physical science; and against; 
the supporters of the special-providence and great-man 
theories of history. Mr. Spencer being the assailant, it 
is almost superfluous to say that the polemic is a vigorous 
one; indeed it may be open to question whether the 
assault would not have been more successful had it been 
conducted with less vigour and more circumspection. To 
use Mr. Spencer’s own metaphor, a considerable cor¬ 
rection for the “personal equation” of combativeness 
will be found necessary. 

The possibility of a science of Sociology is shown 
in various ways. One cause of the denial of this 
possibility is to be found in the prevalent confusion 
between a science and an exact science. Sciences 
are either merely logical or mathematical also ; in Mr. 
Spencer’s phraseology, qualitative or quantitative. It 
is not affirmed that Sociology can be a quantitative sci¬ 
ence ; but this is not to deny its scientific character alto¬ 
gether. Sociology presents in an extreme form that 
absence of quantitative definiteness which geology, bio¬ 
logy, and psychology present in a considerable, though 
less, degree. Mr. Spencer puts his own case and that of 
the objectors to the scientific character of Sociology very 
forcibly in the following dilemma :—“ In brief, then, the 
alternative positions are these. On the one hand, if there 
is no natural causation throughout the actions of incor¬ 
porated humanity, government and legislation are absurd. 
Acts of Parliament may, as well as not, be made to de¬ 
pend on the drawing of lots or the tossing of a coin ; or 
rather, there may as well be none at all; social sequences 
having no ascertainable order, no effect can be counted 
upon—everything is chaotic. On the other hand, if there 
is natural causation, then the combination of forces by 
which every combination of effects is produced, produces 
that combination of effects in conformity with the laws 
of the forces. And if so, it behoves us to use all diligence 
in ascertaining what the forces are, what are their laws, 
and what arc the ways in which they co-operate.” 

Sociology is concerned with men aggregated into socie¬ 
ties. Aggregates derive their essential properties from 
the natures of the individuals of which they are composed. 
Aggregation, though it may foster the development of 
some, and check that of others, of the characters of the 
constituent units, cannot give rise to social properties for 
which there is no foundation in those of the components. 
Setting out from this axiomatic principle, Sociology de¬ 
scribes “the growth, development, structure, and func¬ 
tions of the social aggregate, as brought about by the 
mutual actions of individuals whose natures are partly 
like those of all men, partly like those of kindred races, 
partly distinctive. . * . Not that the social science 
exhibits these or those special truths, but that, given men 
having certain properties, an aggregate of such men must 
have certain derivative properties which form the subject- 
matter of & science." 

Nowhere, perhaps, than in sociological phenomena is 
the truth of the doctrine of evolution, the central doctrine 
of Mr. Spencer’s philosophy, more strikingly displayed, 
and nowhere, subject to proper limitations* is it likely to 
prove more serviceable. To borrow Comte’s phraseology, 
Sociology is either dynamical or statical The dynamics 
of Sociology is throughout an exemplification of evolution, 

c c 
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The statics of Sociology, at any given epoch, deals with 
phenomena which ate the results of evolution. When 
Sociology is regarded in its dynamical aspect, the doc¬ 
trine of evolution properly understood and limited, recog¬ 
nising and accounting for both the relative perfection and 
imperfection of a given social state, occupies the true 
mean between the altogether optimist view of social pro¬ 
gress which finds expression in the lines— 

As round and round we run, 

Ever the truth comes uppermost, 

And ever the right is done ; 

and the altogether pessimist view embodied in the dictum 
of a distinguished living thinker, “ The history of man¬ 
kind is a huge pis-alter? But when Sociology is regarded 
in its statical aspect, an abusive use may easily be made 
of the doctrine of evolution. A given social state bears 
a relation to the past social states from which it is an out¬ 
growth, and also to existing circumstances and conditions. 
Led away by the tendency of modern thought, so happily 
described by Mr. Bagehot as making everything “an 
antiquity,*’ the sociologist is apt to dwell upon the first of 
these relations, to the exclusion of the second. From 
such one-sidedness Mr, Spencer docs not appear to be 
altogether free. 

It is always useful to know the nature, the magnitude, 
and the position of the difficulties that have to be en¬ 
countered in the course of an inquiry. Mr. Spencer has 
given more explicitly and in fuller detail than any previous 
writer has done, an analysis of the difficulties in the way 
of sociological investigations. These difficulties are ob¬ 
jective and subjective ; difficulties inherent in the object 
of sociological science, and difficulties originating in the 
observer himself. The data of Sociology, the actions of 
men incorporated into societies, are distributed over long 
periods of time, and wide areas of space. The socio¬ 
logical inquirer must necessarily rely for his data upon 
past and contemporary records. But records may not 
exist; deep-lying circumstances of importance may be 
obscured by superficial circumstances; evidence will 
suffer vitiation through the want of perspicacity or of im¬ 
partiality in the observer. A comprehensive, patient, and 
judicious employment of the comparative method is the 
only means by which order can be educed out of the 
chaotic mass of data which the recorded histories of 
societies offer. Mr. Spencer and his collaborateurs will 
deserve the gratitude of every sociological inquirer, for 
the extensive collection and collation of these materials, 
now in progress in the atlas-like folios of the “ Descriptive 
Sociology.” 

Formidable as are the objective difficulties which beset 
sociological researches, not less formidable are the sub¬ 
jective difficulties. This class of difficulties originates 
either in the intellectual or in the emotional character of the 
observer. The want of a faculty adequate in plasticity 
and complexity to the many-sidedness and complexity of 
the object of investigation, and the tendency to automor¬ 
phism, to make self the measure of things, are the 
principal intellectual obstacles to Sociology. Automor¬ 
phism is one of the most fertile sources of error, “ To 
understand,” says Mr. Spencer, H any fact in social evolu¬ 
tion we have to see it as resulting from the joint actions 
of individuals having certain natures; and this even by 
t*t* arid feftbrt we are able to do but Vary imperfectly. 


Our interpretation must be automorphic ; and yet auto* 
morphism perpetually misleads us/’ 

In Sociology man is at once the observer and the ob¬ 
served ; the inquirer is a unit of the aggregate whose 
laws he is investigating. We may observe a transit of 
Venus with the impartiality due to the absence of personal 
concern ; we are not impartial observers of a social event 
with which our own interests are intimately bound up. 
Accuracy of observation is thus interfered with by senti¬ 
ment From the observer’s emotional nature spring the 
various kinds of bias, educational, patriotic, class, poli¬ 
tical, and theological, described and abundantly exempli¬ 
fied by Mr, Spencer in a succession of chapters deserving 
of careful study, but to which space prevents more than a 
reference. 

Attention to questions of scientific discipline and 
method is so rare among scientific men, that Mr, Spencer’s 
book would deserve commendation for this feature, if for 
no other. Discipline should have reference to the work 
to be performed. Sociology being the most complex of 
the sciences, the sociological inquirer needs a discipline 
capable of producing an adequately powerful instrument 
of research. Falling back upon his classification of the 
sciences, into Abstract sciences, which investigate the 
forms of phenomena, Abstract-concrete sciences, which 
investigate the factors of phenomena, and Concrete 
sciences, which investigate the products themselves in 
their totality, Mr. Spencer shows the need in Sociology of 
the discipline in the necessities of relation derived from 
the first ; in the distinctness given to the notion of simple 
causation derived from the second ; and in the formation 
of the conception of continuous, complex, contingent, and 
fructifying causation derived from the third. Not, of 
course, that there can be an exhaustive or even a deep 
study of all or any of these sciences ; a disciplinary study 
is all that is contended for, a study sufficient to enable 
the sociological inquirer to grasp the cardinal ideas 
proper to each science. But there is a more intimate de¬ 
pendence of Sociology upon the sciences of physical and 
psychical life, therefore the sociologist stands in’need of 
a deeper acquaintance with biological and psychological 
truths. Amongst the most interesting and valuable 
chapters in the book are those in which Mr. Spencer 
enforces the need of an adequate preparation in biology , 
and psychology. Positiye arguments are supplemented 
by negative arguments, arguments based upon striking 
exemplifications of the errors that have arisen in the prao* 
tical sciences of politics and education from ignoring 
biological and psychological teachings. 

The view taken by Mr. Spencer of the method proper 
to sociological inquiries seems, as far as can be gathered 
from his own procedure, to differ little from that advo¬ 
cated and expounded by Mr. Mill, Placing Sociology 
next after psychology in his System of Philosophy, and 
asserting, as he does everywhere, the dependence of social 
phenomena upon psychological facts connected trith the 
social units, Mr. Spencer’s method appears to be/to trac#. 
out deductively the connection of the empirical sociologi¬ 
es truths, arrived at by generalisation feotn the data for- 
wished by historical records, with the ulrih^ laws hf 
human nature established by psychology. 
tially Mr. Mill’s inverse or historical deductive 
applied to sociological inquiry, / ^ 
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lasts style the “ Study of Sociology” somewhat disagree¬ 
ably reminds the reader of one of Mr. Spencer's earliest 
works, u Social Statics.” It has two main faults—it is 
needlessly polemical in ks tone, and it is disfigured 
by numerous unscientific exaggerations of language. Mr. 
Spencer is undoubtedly right in defending against Mr, 
Arnold the superiority of the guidance of psychology and 
logic, over mere linguistic culture, in producing a style 
clear, forcible, and free from tautology. But there is 
neither psychological nor logical defence for the two faults 
Indicated. Amongst minor faults of style may be enume¬ 
rated an occasional laxity in the use of analogies ; the 
degeneration of the psychologically sound practice of pre¬ 
facing the enunciation of an important truth by a forcible 
illustration of it into a disagreeable mannerism, some very 
marked examples of which occur in the opening paragraphs 
of several of the chapters; the frequent occurrence of words 
ineuphoniously formed, to say the least of them, such as 
“re-revenge,” “irrelation” “wholesaler and the over¬ 
abundant formation of compounds, especially noticeable 
in the compounding of the adjective and its qualifying 
adverb, as in “ logically-conclusive,” “ profoundly-untrue,” 
u equally-long.” 

Some of the defects pointed out are probably traceable 
to a desire to popularise the work as far as possible, in 
forgetfulness, to some extent, of the necessity to maintain 
the character which should appertain to it as one of a 
scientific series. But, while it is to be regretted that 
there should be such blemishes to mar the general effect 
of a book so full of suggestive thought and of appropriate 
illustrative facts, it must be allowed that the “ Study of 
Sociology” forms a valuable addition to sociological 
literature, and leads die student in this department of 
human thought to anticipate with pleasure the appear¬ 
ance of the work to which it and the “ Descriptive 
Sociology ” are but forerunners. 

W. H. Brewer 


IRITSCH'S «SOUTH AFRICAN RACES” 

Die FJngchorenen Sud-Afrfta’s, ethnographisch und ana- 
iomisch beschriebcn. Von Gustav Fritsch. (Breslau : 
Hirt, 1872.) 

I T is to be hoped that this work will have a good effect 
on the Science of Man, as a much-needed example 
which, once seen, will no doubt be followed. So far as 
the writer of the present notice is aware, the attempt at 
a systematic monograph of a race has never yet been 
made with so near an approach to success. With all 
otir hundreds of volumes full of information as to the 
lower races of mankind, it is generally a difficult task for 
the ethnologist to piece together out of them anything 
like a complete picture of any tribe, with scientific fulness 
and accuracy of bodily, mental, social, geographical, and 
historical detail Where, for instance, could he go for 
information as to the two African races of whom Dr. 
Frit#ch*s work treats, the Kafirs and Hottentots? 

; The Students best source has been hitherto the conscien¬ 
tious dictionary-like summary, brief yet tedious, contained 
& 6bpages (VoL 11 .) of Waites 11 Anthropologic der Natur- 
The chapters in Mr. Jf. G. Wood's w Natural 
History of Man ” att fuller and more life-like, but they are 
: 8r too popular in topics as writ as in style. Nor had 


either of these writers era: lived among the moot about 
whom he compiled information. From a study of the 
descriptions drawn up by travellers, missionaries# and 
officials# who have known the Kafirs and Hottentots by 





Fig. t.~Zulu of Natal. 

personal knowledge, it is possible to get much of the 
information wanted, but how long will it take even to 
glance over the volumes of Shooter, Galton, Callaway, 
Hahn, Casalis, Grout, Maclean, Andersson, and a dozen 
more ? Each other saVage or barbaric race of the world 
demands in like manner the reading through of a small 



Flo. a —Young; Kafir. 


library, consisting mostly of miscellaneous literary matter, 
in which the ethnographic information is imbedded. Tide 
state of things is briefly this, that anthropological eft- 
dfcnee is at present so bulky and so scattered, ttfc tOnfe 
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unmanageable except by those who can give half a life¬ 
time to it. It is highly desirable to have the whole 
available knowledge as to each race condensed into a 
monograph like the present, by a competent ethnographer 
who knows that race by personal study in its home. 
It would be a real service to the ethnographers now at 
work drawing up accounts of native tribes in India and 
elsewhere, to put into their hands Dr, Fritsch’s book as a 
model As with all its excellencies of plan and execution, 
it is in many respects open to improvement, it would 
serve as a stepping-stone to yet more perfect works. 

In popular language, the two indigenous races of South 
Africa are known as Kafirs and Hottentots , one the well- 
known Moslem term for “ infidels ” picked up by the 
Portuguese from the Arab traders of the sixteenth century, 
the other an imitative epithet, “ hot-cn-tot,” given by the 
Dutch colonists to the tribes using 4t clicks ” in their 
speech. Neither term is now satisfactory, and Dr. 
Fritsch is justified in adopting the native names by which 
the two races denote themselves, For the Kafir tribes he 



Fio. 3.— Sand ill’s Wives, 

uses the term Abantu , Bantu (plural of ntu % a man), and 
for the Hottentot tribes their designation of Koi-koin (t.e, 
“men of men/' from koi t a man). 

Dr, Fritsch, as a professed anatomist, examines with 
almost exhaustive minuteness the bodily characters of 
these two races. The closer appreciation of race-types, 
which is now supplanting the vaguer generalities of 
twenty years ago, is in no small measure due to the 
introduction of photographic portraits, instead of the 
old misleading sketches by artists unable to dear their 
minds of the artistic types of Europe. Without photo¬ 
graphy it would be impossible to obtain a collection 
of portraits such, for instance, as those lately published 
in Colonel Dalton’s “ Descriptive Ethnology of Bengal/ 
The portrait engravings from South African photographs 
in Dr. Fritsch’s album (unfortunately arranged on some¬ 
what different dimensions from the volume it accom¬ 
panies) are at thesame high level of truth and art. When 


race-types are so well-marked as among these South 
African tribes, even'small figures will show their principal 
physical peculiarities. A selection from the small-scale 
woodcuts in the main volume,likewise taken from photo¬ 
graphs, are here produced from copies of the blocks lent 
by the publishers. 

Figs, 1 and 3, representing a middle-aged and a young 
Kafir, show the characteristic slimness of the figure, due 
to the wall-sided chest and narrow hips. The lean forts- 
arm, a peculiar conformation of the deltoid and biceps, a 
somewhat finely-formed hand, and an ungraceful setting 
back of the lower extremities and inclination of the pelvis, 
are other points of speciality. The narrow skull is well 
seen in the figures, with the broad-winged flattened nose 
showing the nostrils in full face, the fleshy pouting Ups, 
and the hair naturally felted. Add to this the deep- 
brown colour of the skin, which is shown in No. 1 of the 
specimen tints given in a table at the end of the volume, 
with the deep-brown eyes and black frizzy hair, and the 
total as nearly represents the ideal Kafir of the Ama- 
Xosa type as ethnologists can conceive it. Fig. 3, 
representing a group of wives of a chief,'* shows with 
coarse distinctness the typical Bantu features. 

In strong contrast with this Kafir type is that of the 
Koi-koin or Hottentots, including as„ one of its divisions 
the Bushmen. Whereas the dark-brown or almost black 
Zulu stands little short of 5 ft. 8 in., the Hottentot, whose 
brownish-yellow complexion has been compared to a dry 
leaf, averages only 5 ft. 3 in., and the tiny dirty-yellow 
Bushman under 4 ft. 8 in. Bearing in mind their yellow 
complexion and diminutive size, some idea of the Bush¬ 
man type may be gained from Fig. 4. The high cheek¬ 
bones and pointed chin give the face its peculiar trian¬ 
gular shape, while the characteristic snub-nose is shown 
in the old Bushman, Fig. 5. 

Dr. Fritsch justly observes that the Bantu and Koi- 
koin races have hardly any essential race-character 
in common, unless it be the crisped hair ; and even this 
is generally (though not through all varieties) distinct* the 
Bantu hair being irregularly felted into a mass, whereas 
the Koi-koin hair grows in little tufts, which have been 
compared to the bristles of a blacking-brush. The 
stcatopygy of the Hottentot-Bushman women is shown 
by an extraordinary collection of portraits in Dr. FritscVs 
volume; few physical race-characters are more striking 
than this, and it is unfortunate that illustrations of ft 
cannot be inserted here. As in other parts of their struc¬ 
ture, so in cranial proportions the two races in question 
are markedly distinct, as is fully proved by the set of 
lithographed skulls with tabulated measurements. The 
Kafir skull is narrow and high, the proportion of length 
to breadth being about 100 : 71*9, while the height may 
be taken at 73*8, being thus slightly greater than the 
breadth. The Hottentot skull, on the other hand, is 
narrow and low, the proportion of length to breadth 
being about 100 :727, while the height of such a afcuB 
might be only 71, which is less than the breadth. Thu 
Bushman skull shows this character in still more extreme 
proportions in a cranium whose length is ioo,the hmadth 


uAfgeraui it. In the present in*taacc,in gra 
tendency of the breasts to become l 
contrary to beauty, and is accordiotfy 
as shown m the figr 
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befog 73 * 3 , against a height of 70*2, which gives about 
doable the difference of the Hottentot 
The elaborate anatomical data amassed by Dr, Fritsch 
may afford the means of more fully working out the eth¬ 
nological problems of the South African races. The 
evidence here brought forward of the more extreme cha-' 
meters of the Bushman type as compared with the Hot¬ 
tentot, seems to tell in favour of the view put forward by 
Prof, Huxley some years ago, that the Hottentots are the 
result of crossing between the Bushman and the Negroid 
tribes. Beyond this, there naturally arises another ques¬ 
tion ; do the Kafir tribes, with their complexions varying 
from dark-brown to bluc-black, owe their bodily differ* 
ences from the Negro of Equatorial Africa to an inter¬ 
mixture of Bushman blood during a long course of ages. 
The evidence oflanguage is here important. So far as it 
is concerned, the Kafir of South Africa is essentially a 
Negro, for his dialects belong to the great series of pre¬ 
fixing languages, the peculiar character of which is so 


well shown in the formation of the plural Just as the 
Mpongwe language of the Gaboon makes the plural of 
omambci) snake ; imamba , snakes ; and farther east the 
individual inhabitant of Unyamwesi is a Mnyamnwtf $ 
and the people as a whole are Wanyamwezi ;—so in Zulu- 
land umuntu is a man ; dbantu , men ; and Amazuiu is 
the plural name of the nation of whom an individual is 
Uzulu . The Bushman-Hottentot, or Koi-koin group of 
languages, are on the other hand distinguished by their ten¬ 
dency to monosyllabic words, their suffixes, and the “clicks" 
which to so extraordinary an extent are used as conso¬ 
nants. According to Dr. Bleek’s classification, this family of 
languages has also relations farther north on both shies 
of the Continent; but this is a point which requires further 
examination. Now, though the fundamental types of the 
Kafir and Bushman languages are so absolutely dis¬ 
tinct, it has come to pass that certain of the Kafir tribes, 
notably the Zulus, use to some extent in their speech 
clicks of the Hottentot type, whereas nothing of the kind 
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appears in the languages of their Negro kinsfolk of the 
equator. Did they catch this habit by mere imitation 
from the Hottentots and Bushmen, or, as seems more in 
accordance with experience, did Hottentot mothers in 
past generations teach it to children of a mixed race? 
This line of argument, it seems to me, may possibly lead 
to more definite results. 

Dr, Fritsch gives a valuable summary of information 
a$ to the industrial, social, and intellectual condition of 
tbs South African races. The latter is not, however, of 
such special excellence as the descriptions of physical 
race-characters. Indeed, Dr. Fritsch is on the whole a 
better judge of bodies than of minds. His account of 


the native religions is below hit general level, as may be 
judged from his describing the Zulu religion without 
mention or apparently knowledge of the remarkable 
native documents collected by Dr, (now Bishop) Calla¬ 
way, which throw such clear light not only on the religious 
of these barbarians, but on the origin and develop- 
trmt qf religion among mankind at large. That savage 
theologies show representative stages in the evolution of 


human thought, and as such deserve and repay the most 
careful study of their inmost meanings, is a fact which 
is daily coming into clearer view among ethnologists, but 
it seems hardly to have entered Dr, Fritsch’s mind. 
While mentioning this weak point of his, it is worth while 
to notice that a much fuller dissertation on the native 
languages, such, for instance, as Prof. Steinthal might 
have drawn up, would have been of interest to students 
whose wants are only partially supplied by the meagre 
though valuable classificatory sketch here given, mostly 
on the authority of Dr. Bleek. Our author also shows 
glimpses of ill-temper in dealing with authors he dis¬ 
likes, such as Mr. J. G. Wood, whom he falls upon in 
season and out of season. An instance of the latter kind 
of attack is seen where Mr. Wood, speaking in perhaps 
too enthusiastic terms of the physical beauty of youthful 
savage*, naturally introduced the well-known story of 
Benjamin West, the Quaker painter, comparing the Apollo 
Belvedere to a young Mohawk warrior. Dr. Fritsch, 
quite missing the point of the story, solemnly quotes Mr. 
Wood as asserting, in proof of the classical beauty of the 
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Iggfirs, that “an American Quaker, West, took the statue 
*f the Belvedere Apollo for the representation of a Mo¬ 
hawk Indian.” Having made Mr, Wood talk this extra¬ 
ordinary nonsense, he then reviles him for being illogical 
This is not the treatment Mr. Wood merits. No one de¬ 
nies the faults of his work, especially the unhappy strain¬ 
ing after the picturesque which has made so many of his 
artist's illustrations worse than worthless. But his genial 
and suggestive descriptions of South African native life 
give a permanent value to his popular volume, while in 
his special line as a student of savage arts and imple¬ 
ments, Dr. Fritsch can hardly expect to rival him, 

Edward B, Tylor 


kind in the midland cotutdes of England. If the habit of cutting 
off the dowers should prove, as seems probable, to be general, 
we must look at it as inherited or instinctive ; for it is unlikely 
that each bird should have discovered daring its individual 
life-time the exact spot where the nectar lies concealed within 
the tube of the corolla, and should have learnt to bite off the 
flowers so skilfully that a minute portion of the calyx is always 
left attached to the foot*stalk. If, on the other hand, the evil is 
confined to tais part of Kent, it will be a curious ease of a new 
habit or instinct arising in this primrose-decked land. 

Down, Beckenham, Kent, April iS On. Darwin 


Signor D’Albertis 1 and Dr Meyer's Discoveries in 
New Guinea 


LETTERS TO THE EDITOR 

[ 7 ) 1 / Editor does fiot hold himself responsible for opiniotts expressed 
by his correspondctUs. No notice is taken of anonymous 
communications . ] 

Flowers of the Primrose destroyed by Birds 
For above twenty years I have observed every spring in my 
shrubberies and in the neighbouring woods, that a large number 
of the flowers of the primrose are cut off, and lie strewn on the 
ground close rovgftfl the plants. So it is sometimes with the 
flowers of the cowslip and polyanthus, when they are borne on 
short stalks. This year the devastation has been greater than 
ever ; and in a little wood not far from my house many hundred 
flowers have been destroyed, and some clumps have been com¬ 
pletely denuded. For reasons presently to be given, I have no 
doubt that this is done by birds; and as I once saw some green¬ 
finches flying away from some primroses, I suspect that this is 
the enemy. The object of the birds in thus cutting off the flowers 
long perplexed me. As we have little water hereabouts, I at 
one time thought that it was done in order to squeeze the juice 
out of the stalks ; but I have since observed that they are as fre¬ 
quently cut during very rainy, as daring dry weather. One of 
my sons then suggested that the object was to get the nectar of 
the flowers ; and I have no doubt that this is the right explana¬ 
tion. On a hasty glance it appears as if the foot-stalk had been 
cut through ; but on close inspection, it will invariably be found 
that the extreme base of the calyx and the young ovary are left 
attached to the foot-stalk. And if the cut-off ends of the flowers 
be examined, it will be seen that they do not fit the narrow cut¬ 
off ends of the calyx, which remains attached to the stalk. A 
piece of the calyx between one and two-tenths of an inch in 
length, has generally been cut clean away; and these little bits 
of the calyx can often be found on the ground ; but sometimes 
they remain hanging by a few fibres to the upper part of the 
calyx of the detached flowers. Now no animal that I can think 
ofi except a bird, could make two almost parallel clean cuts, 
transversely across the calyx of a flower. The part which is cut 
off contains within the narrow tube of the corolla the nectar ; 
and the pressure of the bird's beak would force this out at both 
the cut-off ends. I have never heard of any bird in Europe feed¬ 
ing on nectar ; though there are many tliat do so in the tropical 
parts of the New and Old Worlds, and which are believed to 
aid in the cross-fertilisation of the species. In such coses both 
the bird and the plant would profit. But with the primrose it 
is an unmitigated evil, and might well lead to its extermination ; 
for in the wood above alluded to many hundred flowers have been 
destroyed this season, and cannot produce n single seed. My 
object in this communication to Nature is to ask your corre¬ 
spondents in England and abroad to observe whether the prim¬ 
roses there suffer, and to state the result, whether negative or 
affirmative, a dd i n g Whether primroses are abundant in each dis- 
trfct. I cannot remember having formerly seen anything of the 


Having just returned to Europe, I read in Nature, vol ix. 
p. 77, a communication which contains an assertion of Dr. A. 
B. Meyer, to the effect that I did not cross New Guinea at all, 
and that he claims the honour of having done so himself. 

From what Dr. Meyer says, the public are led to believe that 
I have claimed the honour of crossing, this unknown and little- 
explored island ; if he had read u A Month among the Papuans 
of Mount Arf&k," he might easily have ascertained that I never 
asserted this. There the reader will see that 1 only claimed to 
have penetrated the country to a distance of thirty miles, and to 
have ascended to a height of between 3,000 and 4,000 feet; but 
I was the first European to see alive and shoot many rare Birds 
of Paradise peculiar to New Guinea. One of these was entirely 
new to science, ami has been called Drepanornis albertisi by 
Dr. Sclater (Nature, voL viii. p. 305) ; it may be the same bird 
subsequently described as new by Dr, Meyer. 

I have no wish to deprive the last-named gentleman of the 
honour of hairing crossed a greater or leaser portion of New Gui¬ 
nea, but I object most decidedly, either indirectly or by insinua¬ 
tion, to being deprived of the credit of being the first European 
to penetrate into the interior of that interesting country. 

April 20 Luigi Mari* 3 Ef Aibrrtis 


Spontaneous Generation 

Mr. Ray Lantester's letter in last week's Nature affords 
fresh evidence of his lack of acquaintance with the several stages 
through which the “spontaneous generation " controversy has 
passed, or he would not now cite os a u most important result" 
only made known by recent experimentation, a fact which has 
been well known and repeatedly verified since the time of 
Spallanzani. I allude to the influence of the prolongation of 
the period of exposure to heat in retarding or altogether 
arresting the putrefactive tendencies of organic solutions. I have 
not thought it needful on previous occasions to point out the 
various misconceptions and tne apparent ignorance of facts shown 
by Mr. Lank ester in his querulous communications to your 
columns on the subject of “Spontaneous Generation." lucre 
are one or two points, however, to which I will now venture to 
solicit his attention, and that of your readers generally. 

Mr. Lankester says:— ‘ ‘ It is probably now familiar to those 
interested in the matter, that the experiments of Dr. Sanderson 
have established the fact that in an infusion of turnips and. 
cheese prepared as directed by Dr. Bastion, heating to a tem¬ 
perature of 102 0 C. is sufficient to prevent the subsequent 
development of life (Bacteria) in the infusion, even when the 
exposure to that temperature is only maintained for a few minutes." 
To this statement 1 have to add that since the publication Of 
the experiments above alluded to by Dr. Sanderson, I hate 
heated flasks, sealed in the ordinary way and the 

fluid above mentioned, to a temperature of 105 4 C, for ten 
minutes in a chloride of calcium bath, and have found these 
fluids swarming with Bacteria after six days, t have also 
heated in the same manner simple neutralised turnip-infusion 
(filtered through cotton-wool instead of filtering paper) to * 
temperature of 105° C. for tea minutes, and by M 
keeping these less putrescibie fluids at a highir 
(about 35 C.) they became turbid and swarmed witit 
m three days. Neither Dr. Sanderson's experiments hot 

Mr. Lankester and Dr. Fode have, 
wmch Mr. Lankester imagines them to possess, mi, *» Xhave 
endeavoured to point out oh a previous occasion |NAl 
vol vai p, 548), experiments of & kind at the 
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of the controversy can teach us nothing definitely as to the 
death-point of Bacteria and their germs, though they are of 
interest with regard to the question of the degree of heat which 
suffices to check the productivity of the fluids in question. 

We are now told that Mr. Lankestcr himself, and those with 
whom he sides, are agreed os to the fact that Bacteria are killed 
at “ a temperature a little below 70° C." Of course 1 cannot 
tell to what extent Mr. Lankcster is in possession of the views 
of Prof, Huxley and others, but if what he states is really true, 
the statement is of a reassuring nature ; it looks like progress, 
and leads me to hope that the only remaining doubt may soon 
be solved. How long does it take for the " through-heating ” 
of certain 44 possible ” Bacteria germs ? This is now the knotty 
problem which, according to Mr. Ray Lankcster, seems alone 
to require solution before we can positively decide as to the 
heterogcnetic origin of Bacteria. Perhaps I may help him on 
his way to the solution of this* difficulty by calling his attention 
to certain experiments made in Calcutta by Or. Timothy Lewis, 
in reference to the existence of living tape-worm germs in cooked 
meat (‘'Report of Sanitary Commissioners with the Govern¬ 
ment of India, 1871 "). Dr. Lewis says 1—“ The temperature of 
legs of mutton which had been put into the boiler almost as soon 
as the water was put into it averaged I40°l\ (6o n C.) in the in¬ 
terior at the moment the water had reached the boiling point 
( 213 ° F.), and after boiling for five minutes the temperature had 
reached I70 Q F, (7fi <J C.)." Now with these facts in lus posses¬ 
sion, and with some suggestions from physicists of his acquaint¬ 
ance as to the mode of conduction of heat generally, Mr. Lan- 
kester may perhaps soon solve his problem, so far as this is prac¬ 
ticable. The problem itself may be stated thus :—If the 
through-heating of several pounds of protoplasm in the shnpe of 
a leg of mutton, when immersed in water, takes place at such a 
rate as to raise the central portions of the joint to a temperature 
of 60* C. by the time the water has reached icx>° C., and 
if the exposure of the leg of mutton to this heat for 
the space of five minutes suffices to raise its central portions 
from 6o° to 76" C., how many seconds, minutes, or hours will it 
take to heat an infinitesimal part of a grain of protoplasm (all 
through) to the temperature of 76° C.— that is, to a degree of 
heat decidedly above the death-point of bacterial protoplasm as 
given by Mr. Ray Lankestcr ? The Bacterium-germ in question, 
it must be recollected, cannot be supposed to have undergone 
, Any extreme amount of desiccation previous to its immersion in 
the experimental fluid, since such desiccation would have already 
destroyed its Hfe, according to Dr. Sanderson. 

Whilst Mr. Lankcster is seeking the solution of the problem 
above stated, perhaps he might with advantage also reflect a 
little more closely upon the possible value or otherwbe of some 
of the negative results to which he is so fond of alluding. It 
U perhaps scarcely necessary for me to remind Mr. Lankcster 
that the obtaining of such negative results is always easy, and 
may show nothing more than the relative incapacity of the ex¬ 
perimenter for performing careful work according to Instructions. 
Not long ago Mr, Lankestcr, upon the strength of his own nega¬ 
tive results, triumphantly announced that he was about to prove 
to the world the falsity of my views, and so help to justify the 
opinion which he at the same time expressed as to my being 
*Uhe mesmerised victim of delusion," “an abnormal psycho¬ 
logical phenomenon," and many other fine things. But unfor- 
tunatelyfor Mr.Lankestcr, just about the same time Dr. Sanderson 
(whose opinions he so much respects) had an opportunity of 
satisfying himself that I could demonstrate the experimental 
results which Mr. Lankestcr failed to obtain. Dr. Sanderson 
helped to show, in fact, that my positive results were worth more 
than the many negative results obtained by other workers. 

Finally, I think it necessary to add a few words concerning 
the views of my colleague, Dr, Sanderson, on the subject of 
. heterogeneab, simply because 1 find his experiments and supposed 
views frequently quoted by Mr. Lankcster, and others, as evi¬ 
dence of the erroneous nature of my conclusions. 

I hsv* been led by my experiments to believe in Heterogenesis 
and also in A rchebiosis, but! regard the recognition of the present 
occurrence of Heterogenesis as of far more importance than the 
1 recognition of Archebio&ia. Now the controversy between Need- 
hath and Spallanzani, and aUo that between Rasteur and Rouchet 
■ was as to die present occurrence or nun-occurrence of hetevo- 
genesia This was what they understood, and what the majority 
the present day still understand, aa 44 Spontaneous 
And as to the reality of this process, Dr. Sander- 
convinced. Hp admits that Bacteria may appear in 
stations, where we are warranted in believing 


that no bacterial matter pre-existed — which Is exactly eqttivalea 
to a belief in * 4 Spontaneous Generation,” in the sense implied by 
Pasteur and others. In support of this statement I have 
only to make the following quotations from his papers am§ b 
reported speeches of the last two years. Referring to expetit 1 
ments made in 1871, Dr, Sanderson says : 44 Bacteria could not 
be shown to be present either actually or in germ in the healthy 
liquids or tissues, or in the products of healthy inflammation ” 
{British Medical Journal, May n, 1872, p. 508). This statement 
was made with reference to man, and also to the lower animals 
with which he hod experimented, In another part of the same 
communication as it stands revised in the “ Transactions of the 
Pathological Society," for 1872, Dr, Sanderson says : 44 If a few 
drops ofptevtously boiled and cooled dilute solution of ammonia 
are injected underneath the skin of a guinea-pig, a diffuse inflam¬ 
mation is produced, the exudation liquid of which is found, after 
twenty-four hours, to be charged with Bacteria." Other chemi¬ 
cal agents will act in the same way even when every precaution 
against external contamination has been adopted; and as a drop 
of this fluid introduced with equal care into the peritoneum of 
another animal is always capable of exciting the phenomena of 
pyaemia, Dr, Sanderson has made known the very important fact 
that this process “can be proved to be capable of originating 
from inflammations produced by chemical agents under con¬ 
ditions which preclude the possibility of the introduction of any 
infecting matter from without. " Again, in a speech delivered 
last month before the Clinical Society, and reported verbatim in 
the British Medical Journal for March 24, Dr, Sanderson in¬ 
sists upon the complete establishment of the truth of this latter 
proposition both for man and the lower animals. He says: 

44 We must admit that the whole process of pyarmia can originate 
in the organism independently of external influences." But, as 
he also says : 11 In every pyzemic inflammation—whether it be a 
primary or a secondary one—in every form of pyemic action, 
you have always the presence of septic products," that is of 
Bacteria. Now if Bacteria by their germs do not normally exist 
in the tissues of animals, and if you can determine their presence 
there at will under conditions which, as Dr. Sanderson says, 44 pre¬ 
clude the possibility of the introduction of any infecting matter 
from without," what must be the mode of origin of the Bacteria 
in such cases, and how can Dr. Sanderson do other than yield 
his assent to the doctrine of 41 Spontaneous Generation," or 
Heterogcnesis, so far as the origin of Bacteria is concerned ? 

University College, April 6 H, Charlton Bastian 


Earthquake in St. Thomas 

Oft the morning of the nth instant at 4.30 A.M., a smart 
shock, accompanied by a rumbling noise, like that of a waggon 
rolling over rough pavement, travelling, as is usual here, from 
east to west, woke up the inhabitants of St Thomas. It was 
followed within a few seconds by another shock, to the full as 
abrupt in its character as the first j the movement appeared to 
be not so much undulatory as vertical. 

The concussion produced was felt still more distinctly within 
the harbour itself, where the jar communicated to the ships 
resembled, as one of the captains described it, that which might 
be produced by a heavy bale falling through the hatchways into 
the hold. Simultaneously the water of the bay, then perfectly 
still, assumed a turbid appearance, as though clouded by mud 
and sand j and a little later the surface was agitated by a strong 
ripple from the south, lasting some time. 

On the same morning early the royal mall steamer Corsica, 
commanded by Capt. Herbert, was at anchor discharging cargo 
off the harbour of Dominique, about 170 miles distant from St. 
Thomas, S.E. The harbour is on the side of the island, and 
sheltered from the swell produced by the trade winds; the 
weather calm. Just about 5 a.m. a succession of heavy rollers 
broke in ; they lasted for half an hour, and rendered all com* 
munication with tire shore during that space impossible. No 
shock was felt on board the Corsica, but Captain Herbert caused 
note to be taken of the marine phenomenon, not doubting that 
it must have been due to an earthquake, as indeed was evidently 
the case. _ 

The centre of disturbance would appear to have been in this 
case under the sea at some distance S.K. from St. Thomas, a 
direction often indicated in such occurrences. On one occasion 
only, that of the severe shock of November 1867, did the move* 
ment seem to have been propagated it am due south, its centre 
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being in the deep soundings between the islands of St. Thomas 
and Ste. Croix. 

During the same day two other slight shocks, one at about 
10 a.m. the other at noon, were felt at St. Thomas; they were 
unaccompanied by noise. W. G. Palo rave 

St. Thomas, W, I., March 21 

Physical Axioms 

Convinced that the fulfilment of astronomic predictions can 
never demonstrate the laws of motion, and yet feeline myself 
quite destitute of intuitive belief in those laws, 1 have been led 
to think that in the present controversy truth may lie somewhere 
between the positions respectively enunciated by Mr. Sp licer 
and his critic. 

By reasoning which seems to me equally lucid, ingenious, 
and unanswerable, Mr. Spencer has sho*n that certain 
ultimate mechanical laws are tacitly assumed in every process 
of experimental verification. But I do not see that this 
vitiates completely the inference drawn from such verifications. 
The pure empiricists argue that because certain observed 
results coincide with the results of calculation, therefore the 
assumpt ions on which the calculat ion was based must be true. Now 
without doubt the demonstrative character of this inference 
vanishes entirely under Mr. Spencer's searching criticism. But 
it seems to me that a high probability remains behind. For 
were there any but an excessively minute error in the laws of 
motion, our astronomical observations could agree with the 
results of calculation only by a conflict of errors—a conflict which 
Mr. Spencer himself hints at. But there are overwhelming 
chances that these errors would not be so accurately adjusted 
throughout an immense variety of cases as exactly to compensate 
one another in every single instance. Hence I cannot but regard 
the laws of motion a* hypotheses, the truth of which is shown by 
experiment to be overwhelmingly probable. The doctrine here 
assumed may be Illustrated by an appeal to those old friends of 
probability students—the dice. If 1 throw double sixes ten times 
running I naturally conclude that the dice are loaded. This 
supposition almost necessarily involves the sameness of the ten 
throws, whereas the supposition that they were not loaded is 
consistent with an immense number of other results. Our minds 
choose the former alternative in obedience to an instinct which 
might with much show of propriety be formulated into an axiom. 
We may, however, deduce a ju tification for it from two ultimate 
intuitions of our nature—belief in uniformity of sequence and the 
general doctrine of chances—intuitions by .which the mind 
apprehends respectively the ultimate law of knowledge and the 
ultimate law oi ignorance. Belief in any special fact beyond 
individual experience can be rationally arrived at only by 
applying the former law to that knowledge which our individual 
experience furnishes, and the latter law to that ignorance which 
our individual experience has failed to enlighten. 

It is the approximate truth of the laws of motion to which I have 
throughout referred. That there may be an exeesswefy minute 
error in all physical and even all geometrical principles, Prof, 
Clifford has long ago shown how unphilosophical it is to deny. 

K. W. Frankland 

Royal College of Chemistry, April 18 

The Fertilisation of Fumarlacem 

Apropos of the interesting discussion on this subject which 
has appeared in your columns, I should much like to know 
whether any of your readers have observed the mode of fertilisa¬ 
tion in C&rydalis claviculata . Last summer I spent a consider* 
able time in attempting to find this out, but without success. 
In every flower which I gathered in the mature state, I found 
the style broken off at the articulation immediately above the 
ov.iry, as if to prevent the possibility of fertilisation after a 
certain period. As the interior parts are completely concealed 
by the corolla, it was difficult to determine whether the separa¬ 
tion had actually taken place on the flower, or was the result of 
the dissection, but I believe the former to be the case. In a 
Urge number of observations, extending otrer a considerable time, 
I never saw an insect visit the plant (this w as in Westmoreland), 
though seeds were freely produced, Mtiller does not mention 
this species in bis classical work on the subject, “ Die Befruchiung 
der Blumen durch Insekien.” Alfred W. Bennett 

Allow. me to bring before the notice of readers of Nature 
pomt bearing on the fact of the bright hue presented, 
•fter fertilisation, by the flowers of Fumaria capreolata. 

Is U not possible that the pile colour may be more attractive 


to the fertilising insects than a brighter one would be? May 
not the drawing-prindple be the result of correUtion between the 
art-manifestations of the attracting and the aesthetic suscepti¬ 
bilities of the attracted organism, and not depend solely <m 
gaudiness of the flower ? If this be so, we know that these sus¬ 
ceptibilities have, at any rate sometimes, a very limited range, as 
is seen in the bee-orchis, where the similarity of the labelluxn to 
the body of a bee is very close, both in colour and in form, and 
cannot be useless, seeing that a great amount of developmental 
force is expended in its production. On this View also tnejpjec- 
tion of highly*coloured poisonous caterpillars may In part be re¬ 
ferred to the non-agreement of their hues with the orthodox 
colour-notions of birds. On the other hand, if mere gaudiness 
is aimed at, why should there be such diversity exhibited*? why 
would not one colour answer the purpose in every instance? 

The present case is capable of ready explanation on the sup¬ 
position that it comes under the influence of natural selection ; 
for, as Mr. Spencer has shown, the hue of the flower results from 
a diminished amount of nutritive material supplied to the 
coloured parts, so that the least vigorous individuals would have 
these most highly coloured at the time of fertilisation. Bat 
since the pale flowers are preferred by the insects, they would 
stand a better chance of being fertilised than would the bright 
ones, so that a process of selection would be set up resulting ul- 
timately in the disappearance of the latter. 

If it be established that cross fertilisation is not the rule with 
the flowers of this fumitory, of course it is a fact which has 
nothing whatever to do with the present argument, and the ex¬ 
planation given by Messrs. Darwin and MitUer is entirely satis¬ 
factory, I cannot but think, however, that special attention will 
bring to light many cases of cross-fertilised flowers becoming 
more highly coloured after fertilisation, the phenomenon being 
explained simply as a decomposition-phase in the life-history of 
the contents of the cells composing the coloured organs. 

S. Moors 


tion of the fact observed by Mr. Traherne Moggridge, that the 
flowers of Fumaria pallidifiora attain their brightest colouring 
when the time for their fertilisation has past. 

In plants with a racemose inflorescence the individual flowers 
do not open simultaneously, but more or less in succession. 
The flowers lowest in the raceme open first; by the time they 
have in Fumariapallidifloia attained their brighter colour, those 
a little higher up on the racht* arc just at the stage for fertilisa¬ 
tion, and the former may serve to attract insects to the Utter, 

i ust as in some plants {e.g. Poinscttia) we may presume that the 
lighly-coloured bracts attract insects to the comparatively Incon¬ 
spicuous flowers which they surround. The flowers a little way 
up the raceme would serve in their turn to attract insects to those 
above them ; and these again to those still higher; the process 
going on for a considerable time in Fumaria, as it is quite 
common for the pedicels in the lower part of a raceme to be 
bearing fruit that has attained its full site, while at the top there 
are flower-buds still unopen. 

Quisqualis indka affords another instance of flowers assuming 
a more intense colour after fertilisation. Its flowers grow in 
short spikes; on first opening and during fertilisation, are 
white, very faintly tinged with pink; but subsequently turn a 
light reddish-orange, and finally a purplish-red. T. Comber 
Newton-le-Willows, April 7 * 

Power of Memory In Bees 

Illustrations drawn from experiments or observations made 
upon animals lower than ourselves in the scale of life mutt alwhy* 
possess great interest. That impressions received by us in early 
life are more permanent than those made in after years, and that 
the memory of the old U less retentive in ‘he reception of new 
impressions than is that of children, are circumstance*universally 
acknowledged. On October aq, 1873, 1 removed a hive of bees 
in my garden, after it was quite dark, for a distance of lit yards 
from the place in which it had stood for several months ; and 
between its original situation and the new one there was a bushy 
evergreen tree, so that all si«ht of it* former place was ob¬ 
structed to a person looking from the new situation pf the 
hive. 

Notwithstanding this change, the bees, every day* flow to the.. 
locality where they formerly Jived, and conttauqiOlri&f around 
the site of what had been their home, until, at nigh* come pm; 
they many of them sank upon the grass exhausted andby 
the cold* Numbers, however, returned dJtvetOtbeir new poeKtfe% : 
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S having looked in vain for their hive in its old place* At 
11 picked the exhausted bees up, and, having restored warmth 
to them {by leaving them for a time upon my coat-sleeve), I 
returned them to their companions. 

Here was an illustration that the faculty of memory was supe¬ 
rior to that of observation ; but that was not all. Nearly everv 
bee which I picked up during the twenty-three days through which 
th!* effort of memory lasted was an old one; as was easily deduced 
frofo observing the worn edges of the wings : showing that, whilst 
the young insects were quick in receiving new impressions, and 
in correcting errors, the nervous system of the old bees continued 
acting in the direction which ear tv habit had affected \ So true is 
it that ** One touch of A 7 ature mokes the whole world kin.” 
Marlborough House, Torquay John Tofu am 

Pollen-grains in the Air 

WitL you allow me to ask Mr, Hubert Airy, in reference to 
his interesting paper on the 11 Microscopic Examination of Air,” 
in Nature, vol, ix. p. 439, on what ground he refers the 
** triangular pollen " captured on his slide to the birch and 
hazel ? Observations of my own have led me to the conclusion 
that the pollen of plants which depend exclusively on the wind 
for their fertilisation is perfectly spherical, at all events before 
the form of the £Tain is disturbed by the emission of the pollen- 
tubes, and this mdeed one might expect from h prion considera¬ 
tions. Among the pollen-grains I nave especially observed, are 
those of Corvlus avdlana % IJetula alba t and Pop ulus balsa mi for a. 
I shall be much obliged if any of your readers could refer me to 
any accurate published description of the form of pollen-grains 
beyond those contained in Fritzsche’a “Beitrage zur Kenntrms 
des Pollen,” Alfred W. Bennett 

6, Park Village East, N.W. 

Lakes with two Outfalls 

I AM a little surprised to find, by the recent letters in your 
paper, that Science makes so wide a mouth over this phenome¬ 
non, though its exceptional character, and the general correct¬ 
ness of Colonel Greenwood’s theory, must readily be recognised. 
My surprise is occasioned by the fact that Norway, which is now 
visited by thousands of educated English tourists every year, can 
supply, not one, but several, I hod almost written many, apparent 
examples of this double outflow. I have not myself passed the 
watershed at the Lesjeskaageu Lake, though I was close to it in 
August last, and would have examined it if X had known its im¬ 
portance j but I know enough of the locality to think that 
Colonel Greenwood is probably right in his explanation of it. 
Bat there is another, which I have passed, and which is situated 
on perhaps the most frequented route in Norway, viz. that from 
Latrdalsbren over the Fills Fjeld, to which 1 hardly think the 
same explanation would apply. Between Nystuen and Skagstad 
is a chain of lakes crossing the watershed, the highest of which 
{not the one marked on the Vei-cart over Norge, I think) sends 
its Waters to the west, past Nystuen to the Sogne Fjord, at Lserdal- 
Boren, and on the east by the Lille Mjosen, and Aadalen to the 
Tyrifjord, and so past Dramracn to the Christiania Fjord. This 
huce is a small one, and the double outflow is close to the high 
road. I cannot imagine any commercial object for an artificial 
cast, and it must be well known to hundreds who annually pass it. 

, Hie Vei-cart show* several other instances, I know not how au¬ 
thentic, though X have always found it fairly accurate, erring rather 
by omission than commission. But in lat. 6a° N., long. 24* 
0 E. or thereabouts, is a very remarkable watershed, having a 
complication of outfalls ; the Brcdals-Vand sending one to the 
N.W. to the Geiranger Fjord, and a second to the Vaage-Vand 
and Gudbrandsdalen; which is also joined by a draft from a lake 
to the S. W. , which likewise sends a feeder to the Qpstiyen 
Vand, and so W.S.W. to tbeNord Fjord. This X have not 
myself seep, but I was at Merok on the Geiranger for some days 
last August and was assured by my landlord that the map was 
cprrect Ta this particular. As the Norwegian peasantry are well- 
edocated, intelligent, and truthful, and this route-forms their 
itgtdar Short cut to Christiania, I cannot doubt but that it is the 
However, I have engaged to go over the track this 
ewmer with Captain Dahl, the well-known jolly commander of 
ifct Erk*&, «»4 I will take care to ascertain the truth and report 
the result. If, moreover, there are anygeologicai or geoguphi- 
* >ints to be attended to, and Colonel Greenwood will 
rfesnishme with Instructions, I shall be happy to attend 



. JflaiS a strong recollection of having passed two or three 
irrnmtf doom* outfall on a small scale in my wanderings ; but 


not having been aware of the importance of the point, I did not 
take notice sufficiently precise to enable me now to put my finger 
on them with certainty, but my general conviction, is strong, 
that Norway can furnish several, if not many examples, which 
are the more significant from the fact that it is one of the oldest 
countries in the world. W. B. Thelwall 

Burgh ley Hoad 

Will you permit me to correct a mistake as to a matter of 
fact in Nats re, vol. ix. p. 441. Loch-na-Davie, Arran, has two 
outlets, as is correctly represented in the Ordnance Map, and 
also in that in Bryce’s 41 Geology of Arran.” In August 1873 I 
walked up the north stream from Loch Ranza to its outfall from 
Loch-na-Davie. I think Colonel Greenwood ought at least to 
have made himself acquainted with the Ordnance Map. 

Edinburgh A. Craig Christie 

THE “ CHALLENGER » EXPEDITION* 

IV. 

Tristan d’Acunha 

A MONGST the places in the Atlantic marked out by 
the Circumnavigation Committee as being of espe¬ 
cial interest, the small island of Trinidad is noted with 
those whose vegetation is absolutely unknown, or all but 
so. From this fact Trinidad became a point of attraction 
which Mr. Moseley was most anxious to reach. Owing* 
however, to unfavourable winds and other causes, as well 
as to a desire of those in command of the ship to pro¬ 
ceed south, the visit to this little island was abandoned, 
with the hope of calling there on the return voyage. After 
a narrow escape, also, of missing Tristan d’Acunha, the 
vessel anchored on the north side of the island, and the 
morning was spent in searching the low lands under the 
cliffs, 500 feet being the greatest height that was attained 
during the stay. On this side the island rises in a range 
of perpendicular cliffs of black volcanic rock, in appear¬ 
ance somewhat similar in structure to that exposed in 
section in the Grande Coral in Madeira. At the base of 
the cliffs here are dtbris slopes, and a narrow strip of low 
shore land of an irregular rocky and sandy nature. The 
settlement lies on a stretch of low land, broader and 
more even, and extends westward. The ascent to the 
plateau above the cliffs is comparatively easy, owing to 
the deep gullies by which the cliffs are broken. 

Though the extent of the island is small, its actual area 
being not more than 16 square miles, the botanising was 
confined to the irregular strip of shore land just alluded 
to, and to the gully immediately above the settlement. 
Further exploration would have been made, but a sudden 
squall coming on, the recall was hoisted from the ship, 
and the party had to leave the island, after a visit of only 
six hours. Grasses, sedges, mosses, and ferns grow on 
the cliffs, and occasional patches of Phytica arborm Th,, 
a rhamnaceous tree peculiar to the islands, as well as a 
species of Emfietrum ; these plants, however, are more 
prominent towards the summit. At the foot of the water¬ 
courses under the cliffs are bright green patches of Rumex 
frutcscens Th. Mosses and liverworts cover the lower 
part of the cliffs, and the latter also abound beneath the 
grass in some situations to such an extent, indeed, as to 
cover the earth as with a green sheet. Spartina arundi* 
nacea Cam., grows in rounded tufts amongst the other 
herbage, and in the clefts of the rocks was seen in 
abundance Asplenium obtusaium Forst., and Lomaria 
cdpimx Spreng. It is remarkable that the plants of Lomaria 
when found in stony places, and in a comparatively starved 
condition, were mostly furnished with fertile fronds, 
whilst those growing in rich vegetable mould were barren. 
Amongst flowering plants the most common were Apium 
australc Th., Femgonium mat rale Jacq., Sonchus 
oleraccus L. our common annual sow-thistle, Hypo char is 
glabra L. a closely allied plant to the sow-thistle, and 
also found in many parts of England* A cinchonaccous 
plant, Nericra depresses Banks, was very abundant, and 

* There Notes are founded on tetters rent home ’by Mr. H. Iff. Merely* 
Continued from p. 4$t. 
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Oxalis comiculata L., with its yellow flowers, was likewise 
seen, but not in any quantity. 

An interesting plant —Chinopodiutn toxuntosum Th,«— 
grows abundantly on Tristan as well as on Inacessible 
Island ; it is known as the tea plant, and the leaves, which 
are strongly scented, are used for making a decoction 
which is drunk with milk and sugar. 

In the gully above the settlement, shrubs of Phylica 
arborea commence at an elevation of about 400 ft. No 
trees are found in this locality, having all been cut down 
at different times for fire-wood, but on other parts of the 
island there is abundance of wood. The diameter of the 
trunks of the trees on the upper plateau, it is said, reach to 
18 in. On some fresh-water ponds close to the sea was 
a quantity of confervas, but no chara was seen, a species 
of Isolepis also grew on the edges of these ponds which 
was not seen on the other two islands. A few willow 
bushes grew in a sheltered situation in a ditch near the 
cottages, and seemed to be thriving. Growing round the 
island is a belt of Macrocystis pyrifera Ag., a gigantic 
sea-weed, abounding in the southern temperate zone, and 
stretching up from thence along the Pacific to the Arctic 
regions. It occurs in immense lengths, single plants of 
from ico to 200 ft. being common, and it is said that 
they are sometimes seen from 700 to 1,000 ft. in length, 
forming cable-like masses nearly as thick as a man’s body, 
and having the appearance of huge buoys. 

The surf on the rocky coast of Tristan is so heavy 
that the more delicate sea-weeds stand no chance, but 
are dashed and tom into numerous pieces. 

The temperature of the fresh-water ponds at the sea- 
level gave a result of 54 0 F. while the water of the streams 
running down the cliffs stood at 50°, the difference being 
due evidently to the influence of the snow-water from 
above. 


FUNERAL OF THE LATE DR. LIVINGSTONE 

Saturday last the remains of David Livingstone* 

which left Central Africa now nearly a year ago, 
were interred in 'Westminster Abbey, in presence of a 
multitude such as was probably never collected therein 
on any similar occasion. The funeral procession, which 
started from the Geographical Society's Rooms, Savile 
Row, was of great length, though of the plainest descrip¬ 
tion possible under the circumstances ; we have not 
learned whether this was in accordance with the wishes 
of the late traveller’s relatives, or whether it arose from 
scarcity of funds* Every mark of respect was shown to 
the procession along its route, and at several advantageous 
points considerable crowds had collected to witness the 
last journey of the great explorer. 

Men of all ranks and of all pursuits in life formed part 
of the procession, and stood around the grave during the 
service in the Abbey. The patriarchal Dr. Moffat, 
Livingstone’s father-in-law, and the traveller’s two sons, 
Thomas and Os well Livingstone, Mr. James Vavasseur. 
Sir F. Steele, Dr. Kirk, Mr. W. F. Webb, the Rev. Horace 
Waller, Mr. H. M. Stanley, Mr. E. Young, Sir W. 
Fergusson, the Duke of Sutherland, Sir Bartle Frere 
(President of the Royal Geographical Society), Sir H. C. 
Rawlmson, Vice-Admiral Baron de la Roncifere le Noury 
(President of the French Geographical Society), Dr. 
Hooker (President of the Royal Society), Mr. C. R. 
Markham, Mr. R. H. Major, Mr. H. w! Bates, Dr. 
Houghton, Mr. J. Young of Kelly/ are the names of 
some of those who followed the body to the grave; 
were were besides, deputations from Edinburgh, 
Glasgow, and other places, and the carriages of Her 

& 8 «J 1 H Q “ e * n ' t l! e J Prince of Wtles » “ d other 

noble and distinguished persons formed part of the pro- 

Among those who were waiting Inside the Abbey 
were men of wery shade of thought, political and religious, 
men distinguished ui every walk oi life, deputations from 


many religious bodied, from the establishment out¬ 
wards, and representatives of various scientific Societies* 
The bearing of the crowds both Outside and inride the 
Abbey showed that they were brought together from 

g enuine admiration and sincere respect for the memory of 
le simple-minded hero. 

We think the character of the assemblage which gathered 
to do honour to Livingstone’s remains is one proof that he 
has done a work calculated to call forth the admiration and 
gratitude of those whose suffrages constitute fame of the 
Highest and most enduring kind. If to conceive a great 
and noble purpose and to cany it out even unto death, with 
indomitable energy, determination, and the greatest skill, 
in the face of every possible discouragement, discomfort, 
and obstacle, be a mark of greatness, his contemporaries 
have certainly made no mistake in raising David Living¬ 
stone to the lofty pedestal which he at present occupies. 
He has probably added more largely to the sum of exact 
geographical knowledge than any other explorer has hither¬ 
to done. As Dean Stanley eloquently said in his funeral 
sermon on Sunday afternoon :— w By his indomitable reso¬ 
lution we have now revealed to us, for the first time, that 
vast tract of Central Africa which, to the contemplation 
of the geographer, has been literally transformed from a 
howling wilderness into the glory of Lebanon. The 
blank of unexplored regions winch in every earlier map 
formed the heart of Afnca is now disclosed to us adoraea 
with those magnificent forests, that chain of lakes 
‘glittering’—to use the native expression—‘like stars in the 
desert; ” those falls more splendid, we are told, even than 
Niagara, which no eye of civilised man had ever before 
beheld. And to his untiring exertions, continued down 
to the very last efforts of exhausted nature, we owe the 
gradual limitation of the basin within which must at last 
be found those hidden fountains that have lured on 
traveller after traveller, and have hitherto baffled them all.” 

A deputation of gentlemen interested in the family of 
the late Dr. Livingstone waited on Monday upon the 
Chancellor of the Exchequer and the Secretary of State 
for Foreign Affairs, for the purpose of representing to Her 
Majesty’s Government the very general anxiety that was 
felt throughout the United Kingdom that some substantial 
recognition, in the shape of an adequate provision for 
his family, should be made of the services of the great 
traveller. A requisition to the Prime Minister, asking him 
to confer a pension on the family of Dr. Livingstone, was 
on Monday night circulated among members of Parliament 
at the House of Commons. A large number of signatures 
has already been attached by gentlemen on both sides. 

About tluee years ago, Her Majesty, at the re¬ 
commendation of* Mr. Gladstone, conferred a p ens ion 
of 300/. a year upon Dr. Livingstone, who, how** 
ever, it is sad to think, never knew that his services 
had been so recognised by the Government. Upon 
the death of Livingstone the pension ceased, but it 
was deemed by Mr. Gladstone a matter of sheer merit, 
due to the great explorer, to confer some pecuniary benefit 
upon his children, a$d the figures on the civil list were 
thereupon reduced from 300 Z to 200/., which is actually 
the amount that will henceforth be paid by the Govern* 
ment to those he has left behind him. Though Dr. Living- 


published, ktill he disbursed more than half that amount 
m his promotion of the exploration of the Zambesi 

Livingstone’s devotion to rite cause of science fended 
philanthropy has thus been the means of teavIng Ms 
family very inadequately provided for ; but as he has 
added so greatly to the glory of his native lan4, smd i^ 
he spent his life in the service of ciWlisa0o% w 
feel confident that those for whom he was thrirefetto 
unable to provide will be well caied for. : 

From a letter in yesterday's the 

Diary kept by Jacob Wainwright for nine' : -ibeaitls'ktar <; 
Livingstone’* <U*th will — 
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THE COMING TRANSIT OF VENUS* 

II. 

# T*HER£ is perhaps no problem which has been so 
* constant a source of interest to the learned in all 
Mas as the solving of the mystery of the solar system. 
Tm labours of Copernicus, Tvcho Brah£, Kepler, and 
Newton have given us a general knowledge of the nature 
of the planetary motions ; and the investigations of later 
mathematicians have enabled us to predict, with wonder¬ 
ful accuracy, the future positions of the planets. But the 
dimensions of the solar system are not known with the 
same precision. 

It is true that we know the relative distances of all the 
planets from the sun with tolerable exactness. This pro¬ 
blem has been attacked in two totally different methods. 
The first is by measuring directly the changes that are 
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produced in the motions of the planets when the earth 
n^s moved through a certain portion of its orbit. In the 
case of the planets Mercury and Venus, which move in 
smaller orbits than that of the earth, the direct observa¬ 
tion can easily be made. For let us suppose VV' and 
EE' {Fig. 8) to be the orbits of Venus and the earth, and 
S to be the sun. Let us watch the position of Venus 
night after night until she is as far away from the sun as 
possible. If we measure her apparent distance from the 
sun by astronomical means, we shall know that the sun, 
Venus, and the earth occupy positions such as S, V, and 
E; the directions ES and E V being known from our ob¬ 
servations. By measuring off the distances SV and SE 
on the diagram, we actually find the relation between the 
earth’s distance from the sun and that of Venus. The 
same can be done with Mercury j but for the superior 
planets the direct mode of observation is more difficult. 




But there is an indirect method which is much more 
easyto apply* Kepler’s three laws have been shown to be 
necessary consequences of Newton's theory of gravitation. 
Now Kepler's third law tells us how to find the relative 
distances of two planets from the sun when we know 
the relation between their periods of revolution. The 
exact law is this ^Multiply the number of years taken 
ty a planet to go round the sun, by the same number. 
This gives os a first number. Then find a second num¬ 
ber which, multiplied by itself twice, gives us the first 
number; this second number is the distance of the planet 
from the sun (the earth's distance being called i). To 
an example : Jupiter takes about n years to go 
VlMfbesun; n multiplied by n gives us a first num- 
ber» ti!i. Now if s he multiplied by 5 we get 25, and if 

V ; V * Continued from p. 449. 


this be again multiplied by 5 we get 125, which is almost 
the same as the first number, 221. Hence we are right in 
saying that Jupiter is about five times as far from the son 
as the earth. If we had used the exact number of years 
we should have got the exact distance. Now it is very 
easy to find the period of revolution of a planet For we 
can easily measure the interval between two dates when 
Jupiter and the earth, for example, are in the same line 
with the sun; in other words, we can measure the “ syno¬ 
dical revolution ” of Jupiter; and from this it is easy to 
calculate the time of Jupiter’s revolution round the sun. 

By applying these methods to all the planets 
we can lay down tbetr orbits upon a plan ; all we 
wish now is to find the scale upon which our plan, is 
drawn. If we knew the distance of the earth from the 
sun, or if we knew the distance between any two of the 
planetary orbits, we should know the scale upon which 
our plan is laid down. Various methods have been 
adopted for this, but the one which makes use of a transit 
of Venus has generally been considered to be the most 
accurate. 

One method which has successfully been applied to 
measuring the moon’s distance is that used by surveyors. 
The surveyor chooses two spots, B, C, whose distance he 
measures. Suppose it to be one mile. He draws this 
distance, say, to one inch on a sheet of paper. He then 



takes a telescope, mounted so as to enable him to mea* 
sure any angle through which it is turned. He places the 
telescope at B, pointing towards C. He then turns it till 
it points at the distant object, and finds what the angle of 
B is. He then draws the line BA upon the paper, and he 
knows that the distant object lies somewhere on the line 
BA. He then does the same with C, and thus he knows 
that the remote object lies on CA. But A is the only 
point lying both on BA and CA; hence A corresponds to 
the distant object. If on measuring CA he finds if to be 
30 inches, then since CB, which is t inch, means one 
mile ; CA, which is 30 inches, means 30 miles, and this is 
what he wanted to find out. 

If, instead of taking a base-line (as it is called) of one 
mile, the diameter of the earth, or 8,ooo miles, be taken ; 
then, if the moon be the distant object, we can determine 
its distance in almost the same way. It is in this 
manner that the moon’s distance has been measured. 
It is easy to see that if the angle at A (Fig, 9) 
were very small, a slight error in measuring either of the 
angles B or C would make a great difference in the dis¬ 
tance deduced for the remote object Hence, if the moan’s 
parallax were very small, this method would be Unsuit¬ 
able. But the parallax of the sun is very stoall, and 
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hence we cannot find the sun's distance with any exact¬ 
ness by this method. 

But if any one of the planets ever came so close to the 
earth as to make its parallax tolerably large, then we 
could determine the scale upon which the solar system is 
built up. Now Venus and Mars are two planets which at 
certain times come closer to the earth than any other 
planet But, unfortunately, when Venus is most near to 
the earth she is generally invisible, because the whole of 
her illuminated side is turned away from us. Mars, how¬ 
ever, is a planet that gives us a very favourable oppor¬ 
tunity for determining its distance. The advantage is 
increased by this peculiarity, that every fifteen years Mars 
is at its shortest distance from the sun, at the same time 
that the earth is at its greatest distance, the two planets 
being also in the same line with the sun, so that they are 
closer than we might have thought possible. In fact, on 
these occasions Mars is nearer to the earth by 2 \th part 
than she is if the conjunction take place when~both the 
earth and Mars are at about their mean distances from 
the sun. Suppose then that under such circumstances 
two observers, one at Greenwich and the other at the 
Cape of Good Hope (where there is a fine observatory), 
observe the position of Mars as compared with that of a 
star at the same time. The position of Mars will be 
displaced by parallax ; and by comparing the apparent 
distance of the planet from the fixed star at these two 
places we can find the sum of the parallaxes in these 
cases. Hence we can find the distance of Mars, as al¬ 
ready explained. 

This was the first method to give a value of the solar 
parallax with anything like accuracy. At the suggestion 
of Cassini, the French sent out an expedition to 
the Cape, under the astronomer Picard. The value ob¬ 
tained for the sun's parallax was 9"*5. Prof. Henderson 
in 1836, and Mr. Stone, in 1862, utilised this method. 
Another opportunity will occur in 1878, 

Before proceeding to the method of the Transits of 
Venu9, it will be well briefly to allude to some other 
methods by means of which the solar parallax, or the 
sun's distance, has been estimated. 

. It has been found that light takes a sensible time to 
propagate itself through space. Hence, when one of 
Jupiter's satellites passes into the shadow of the planet, 
this fact is not communicated to our vision for something 
like 38 minutes, the time taken by light to pass from 
Jupiter to the earth. Now, when we are on the same 
side of the sun as Jupiter, this distance is shorter by the 
whole diameter of the earth's orbit than when we are at 
the opposite side of the sun. Hence, in the former case, 
the eclipses will seem to take place sooner than the pre¬ 
dicted time, and in the latter case later. The difference 
in either case is about 8 minutes, and as we know that 
light travels over 298,500 kilometres per second,* this 
tells us that our distance from the sun is about 91,000 000 
miles. ' 


But our knowledge of the velocity of light has beci 
utilised in another manner to solve the same problem 
You see that if we know the earth's velocity in miles, w< 
can find its distance from the sun. For if it goes 1^ mil 
lion miles in one day, it must go over 365 times that in % 
year, and that measures in miles the circumference of om 
earth's orbit , and hence we can get our distance from tht 
sun. How then arc we to find the velocity of the eartl: 
m miles. This depends on a curious property of light 
In a steady down-pour of rain you hold your umbrelk 
upright if you are standing still, but incline it forward ii 
you are walking fast. This is to make the umbrella catcii 
toe ram-drops. The amount of inclination you give il 
depends upon the rate at which you are walking compared 
with the velocity with which the drops fall. The same 
thing happens with light, We have to incline our tele* 


* As determined by Foucauli 
w* lv, p. 50 a ; also by Cornu, 
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scopes forward a little in the direction in which the .earth 
is moving to catch the rays of light; and at opposite 
seasons of the year the earth is moving in contrary direc¬ 
tions, and the telescope has to be pointed in sensibly differ¬ 
ent directions. The inclination that a telescope received 
is known, and the velocity of light being known, we can 
find the velocity of the earth, ana hence, as I have shown, 
the distance of the earth from the sun. 

There is another method of peculiar interest depending 
upon the motions of the moon. The law of gravitation 
says that the attraction of each body for each other "one 
depends upon the distance between them. The moon is 
attracted to the earth by a force, depending upon the 
distance of the moon, which is known in miles. But the 
moon is caused to deviate from its natural course on ac¬ 
count of the sun's attraction. This depends upon the 
distance of the sun from the earth, and if tins be not 
known exactly in miles we shall see that it is impossible 
to apply calculation to foretell the motions of the moon ; 
for, if upon any scale we attempt to lay down upon paper 
the relative positions of the sun, earth, and moon, we 
shall place the moon at its proper distance, and the sun, 
though in its proper direction, will not be placed at the 
proper distance, and we shall not know the direction in 
which it attracts the moon, nor the magnitude of this 
attraction, and we shall make our calculation wrongly, 
and the moon's observed place will differ considerably 
from its calculated place. 

Such a difference was actually detected by the illustrious 
Hansen, whose tables of the moon are the best we pos¬ 
sess. Hansen saw that this must be due to a wrong 
assumption as to the distance of the sun, and communi¬ 
cated liis doubts to the Astronomer Royal * in the year 
1854. This led to a re-discussion of our knowledge 01 the 
subject which has confirmed Hansen’s views, and which 
leads us to see the importance of knowing accurately the 
sun's distance, if we wish ever to have our tables of the 
moon so accurate that wc may determine the longitude by 
their aid. This method for investigating the solar parallax 
was first used by Laplace/} 

More recently, M. le Verrier has suggested a new 
method that promises in time to be the best,} In the' 
lunar theory, an equation appears connecting the relative 
masses of the earth and sun with the solar parallax, so 
that if we know the one we can find the other ; and from 
a peculiarity in the equations, a small error in determining 
the relative masses will affect only very slightly the do* 
duced parallax. Le Verrier finds the ratio of the masses 
of the earth and sun by determining the effect of the 
earth's attraction upon Venus and Mars, This being 
applied to the lunar theory, a value of the solar parallax 
is obtained. 

The method, however, which has found most favour up 
to the present time, is the employing of transits of Venus 
to measure the sun's distance. When a transit of Venus 
occurs, the first evidence of the phenomenon is given by 
a slight notch being made in the contour of the suins 
edge at a certain spot This notch increases until the 
full form of the planet is seen. The first appearance of 
a notch is called the time of first external contact. ;But 
when the planet appears to be wholly on the sun, her 
b ack figure is still connected with the tun's limb by a sort of 
ill, hgament, °f which we shall say more hereafter. 
When the whole of the planet is just inside the sun's 
edge, the time of first internal contact has arrived. Tbfc: 
breaking of the ligament is a very definite occurrence, 
and was, until lately, taken to indicate the true monte 
of internal contact. The second internal and eatteAhl 
contacts take place as the planet leaves the sun. * > 

1 celebrated' James Gregory, in bis famous 

work the Optica Promota/’ frofi, $7, 
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to the possibility of determining the sun's parallax by 
means of the transit of an inferior planet* He has been 
showing methods of finding the parallax of a planet by 
companion of observations made at different parts of the 
earth upon the position of the planet compared with that 
of a star* He then takes, in place of a fixed star, another 
planet, the two being in one line, as seen from the earth* 
The application of this to the case of Mercury or Venus 
and the sun, was obvious* 

But Halley was the first to see clearly what a powerful 
means of determining the sun's parallax an obser¬ 
vation of contact really is. So far as I can discover, 
he first mentions the method in a letter to Sir 
Jonas Moore, written at St. Helena in 1677,* just 
after having seen a transit of Mercury. The exact¬ 
ness with which he believed the time of contact to be 
determinable, led him frequently afterwards to urge his 
countrymen to make every effort to utilise the method on 
the occasion of the transits of 1761 and 1769, when he 
should be dead.f And f thus, in addition to his celebrated 
prediction of a comet, he left a second legacy to his suc¬ 
cessors, who, as Englishmen, might be entitled to be 
proud of his foresight though he could not live to reap 
the glory of it. 

It is a matter of some difficulty to show, in an elemen¬ 
tary manner, the way in which the value of the sun’s 
parallax can be found from observations of contact. We 
will try, however, to put it in a light which anyone, with 
a little attention, will understand. 

1. It must be thoroughly understood, from what has | 
already been said, that if we know the amount of the 
sun’s parallax we know its distance. In other words, if 
we know the angle subtended by any known distance on 1 
the earth’s surface at the distance of the sun. 

2. We know that the relative positions of the earth, j 
Venus, and the sun, are given by supposing the earth to ] 
go round the sun in 365 days, and Venus in 224 days. | 
Or, if we please, we may take no account of the earth’s j 
revolution, but suppose it fixed, in which case the revo¬ 
lution of Venus relatively to the earth {ie. the synodical 
revolution) is 584 days. 

3. If, then, Venus moves round the sun through 360° 
relatively to the earth in 584 days, she moves through 

4- of that in one day, and through - of a degree 

C84 X 24 

(a one hour; which is at the rate of about seconds of 
arc in a minute of time. 

Now we are ready to understand Halley’s reasoning. 

Let A (Fig. 10) be the position of an observer on the 
earth at tne time of 1st internal contact S is the sun, and 
V is now the position of Venus. This observer sees the con¬ 
tact earlier than a hypothetical observer at the earth’s centre 
would see it, by the time Venus takes to move over V,V e . 
if we knew by calculation the instant when an observer 
at £ would see it, and the observer at A saw it 8 minutes 
sooner, then, since Venus moves over 1in a minute, 
she has moved over 8x rfc or 9#" of arc in this time, and 
hence we learn that the angle ASE - 9$*. 

Suppose that by the time of the last contact the point 
A cm the earth’s surface has been carded by her rotation f 
to B: the time of the last contact will now be too 
kte by 8'; since the whole duration of the transit as 
seen by this observer is 16' too long, and the angle 
tpoved over by Venus in 16’ is the sum of the sun s 
parallax as seen from A and from B. 

we cannot calculate with absolute accuracy the 
duration a transit would have when seen from E, 
because we should require to know more accurately than 
we So the values of Venus’ and the sun’s diameters. 

galley got rid of this by taking another station which 
riMftld be in the position A at the beginning of the transit. 
tAtke case we have been considering the time of the 
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first contact would here be too late by 8 minutes ; and 
if this place had reached B' by the end of the transit, the 
time of contact would be too soon by 8 minutes. Hence in 
this case the whole duration would be shortened by id 
minutes; but in the former case it was lengthened by 
16 minutes. Hence 32 minutes is the time taken by 
Venus to pass over an angle equal to the sum of the 
parallaxes In the four cases considered. This difference 
of duration, whether it be 32 minutes or anything else, 
is a quantity which can be observed. Now Venus moves 
over about of arc in a minute, or 38£ r in these 32 
minutes. Hence one-fourth of 38$" or g$" would appear, 
from the above hypothetical observation, to be the value 
of Venus’s parallax. 

It must be noticed that we have here supposed that the 
transit takes exactly twelve hours, whereas the longest 
transit cannot exceed 8 hours. We have also supposed 
that two stations had been selected which were exactly 
situated so as to bring out the full effect of parallax at 
the time of each observation. These suppositions have 
been introduced only to simplify the understanding of the 
method. Anyone who has followed the above explana¬ 
tion will see how the method may be applied to actual 
cases that may occur. 

Halley saw (what many people fail to see even now) that 
the great accuracy of the method consists in this, that in 
one second of time Venus moves over about o"*o2 ; and if 
we can determine the time of contact, with an error of no 
more than a second, we are measuring the sun’s parallax 
with an error of no more than '02 of a second of arc. 

Halley even pointed out the best stations for observa¬ 
tion. We may consider the earth to be at rest if we 
suppose Venus to move with the velocity she has relative 
to the earth. He supposed that the planet would cross 
near the sun’s centre, and that the transit would occupy 
about eight hours. An observer in India would see the 
commencement of the transit four hours before mid-day, 
and the end of the transit four hours after mid-day. But, 
in the meantime, the part of the earth where he is has 
been moving from west to east, and Venus has moved 
from east to west, hence the duration of transit will have 
been shortened. But at Hudson’s Bay the transit begins 
just before sunset and ends just after sunrise, that part 
of the earth having moved in mean time from east to 
west so as to lengthen the transit; and thus at one place 
the duration of transit is lengthened, and at the other 
shortened, and the difference of time depends upon the 
parallaxes of Venus and the sun * at the two stations, and 
after finding these parallaxes wc can calculate the equa¬ 
torial horizontal parallax. 

George Forbes 
(To be continued.) 


THE LECTURES AT THE ZOOLOGICAL 
SOCIETY'S GARDENS 
I. 

O N Tuesday, April 14, Mr. F. L. Sclater, F.R.S., gave 
the Introductory 01 the twelve lectures which are to 
be continued • during the spring. His remarks on that 
occasion were chiefly confined to the subject of Zoological 
Gardens in general. After an interesting account of the 
most important continental gardens, including those of 
Paris, Amsterdam, Antwerp, Berlin, and Hamburg, he 

* This lengthening or shortening of the time of transit will be rendered 
more evident by an analogy. A person standi«tm tees a carriage peas 
between him and a distant house The carriage wilt take a certain time to 
pass the house. But if he be also moving, and in the same direction with 
the carriage, the transit of th-r carriage wlU take icmgef; but ifhe mow in , 
the opposite direction to the carriage, the transit will take a shorter time. 
If, them two persons be seated at opposite sides of a merry-go-round. so that 
at the time the carriage seems to be pawing the distant house, one observer 
is moving with the carriage and the other la the owonte direction ..then 
one observer will see the time lengthened, and the pther shorteced Now, 
the world is such ft merry-go-round* and the positions of these two people 
correspond to the positions of India and Hudson's Bay. a# pointed out by 
l Hailey. 
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went on to speak of the different animals which thrive 
t>est in captivity, taking each order of each of the great 
dasses of the vertebrata separately, and pointing out 
that whilst some, as the Carnivora, thrive well in con¬ 
finement, others, as the Insectivora, can hardly be kept 
in a menagerie at all. 

On the following Friday Mr, Sclater commenced the 
first of four lectures On the Geographical Distribution of 
Mammalia, A fauna constituting the animals inhabiting 
a country, and a flora its plants, the lecturer went on to 
illustrate the fundamental Jaw that the animals and plants 
found in far distant countries are usually different, and 
that those of near countries closely resemble one another. 
We find the animals in France much like those in 
England, those in Ceylon much less so, and those 
in Australia as different as possible. It might at 
first sight be thought that difference of climate caused the 
differences that are observed in geographical distribution, 
but that such is not the case is proved without difficulty 
by taking different countries in the same latitude and 
with a similar climate and comparing them. For in¬ 
stance, on and near the equator we have Borneo, part of 
Africa, and the country bordering the Amazons ; nothing 
can be more different than their faunas, and yet they 
are similarly circumstanced, so far as temperature and 
climate are concerned. So the polar seas of the northern 
and southern hemispheres are very different as regards 
their animals, although nearly identical in climate. The 
auks and seals of the one are replaced by the sea lions 
and penguins of the other. The faunas of the Himalayas 
and of the Andes, mountains both in hot countries, are 
very different also. 

The meaning of the terms 11 specific area ” and ** ge¬ 
neric area ” was then explained. A species, the 
aggregate of similar individuals, has an habitat or area 
of distribution which is definitely circumscribed. In some 
animals this area is large, as in the case of the lion ; in 
others, as in the case of the aye-aye of Madagascar, it is 
extremely limited. Among birds this limitation, strange 
as it may appear, is sometimes extreme ; on each of the 
two nearly adjoining mountains of Pichincha and 
Chimborazo there are species of humming-birds found, 
which occur nowhere else. The area which includes all 
the areas of the species of a genus forms a generic 
area. These areas are continuous, or were so at one 
time; physical changes having sometimes intervened 
to produce an apparent interval. 

From these observations it is evident that the locality 
in which an animal is found is as important a fact in esti¬ 
mating its individuality as are its internal structure and 
general configuration. This point is frequently but too 
little taken into account. 

The lecturer, having said thus much on the general 
subject, proceeded to show how the class of Mammals 
was to be distinguished from the other classes of 
Vertebrates, and stated that for geographical purposes 
the mammalia, or those animals which suckle their 
young, might be most conveniently divided into terres¬ 
trial and aquatic. Our knowledge respecting the former 
of these sections is, as might be imagined, much greater 
than of the latter; nevertheless, within the last few years 
the aquatic mammalia have received considerable atten¬ 
tion, and have become much better known. 

(TV be continued.) 


NOTES 

The magnificent bequest of 10,000/. has been made by tfc 
El K ' ^"Rworthy to the Owens College, Mancheste 

tji rr„°I developin8 the chair Experiment, 

fe«or l* opportunity is thus afforded to the Pr, 

research in 0wcn ? Colle 8 e noi onI y to advance origini 

research m connection with that subject, but also of teaching tl 


students of his class in the only effectual way by which physics can 
be taught. Physics, in short, can now he placed on the same footing 
in that U niveraity as chemistry. The terms in which the bequest k 
made are so forcible and clear that they deserve to be quoted horn: 

I bequeath to the trustees of the Owens College ten thousand 
pounds, and T desire that the same may be applied by them at 
they may think best in order to establish in connection with thht 
institution a professorship of Experimental Physics. It being 
my wish that students may be instructed in the method of expert* 
ment and research, and that Science may be advanced by 
original investigation. And I also desire that the professor from 
time to time appointed may be selected on account of his know* 
ledge having been especially obtained by original investigation, 
and that his appointment shall be contingent upon the continu¬ 
ance of such investigation. And I declare that the above desire 
shall not be construed as a trust and bind the trustees to esta¬ 
blish a professorship; but in case it shall be deemed advisable 
such money may be applied in such other way as the trustees for 
the time being may think fit, provided such money is only used 
lor the purpose of promoting Science.” The late Mr. Lang¬ 
worthy deserves credit not only for his liberality, but for the 
sound and advanced views he held as to how Science should be 
taught, and as to the necessity of encouraging original research 
in connection with the chairs of Science in our Universities. Mr. 
Langworthy has also bequeathed 10,000/. each to the Salford 
Library and Museum, and to the Manchester Grammar School, 
in the latter case for the pqrpose of founding twenty scholarships. 

Tub Chair of Chemistry in the University of Glasgow is 
vacant, Wc hope the Home Secretary in filling up the vacancy 
will, in the spirit which urged the late Mr. Langworthy to make 
the magnificent bequest above referred to, show by the appoint¬ 
ment he makes the appreciation in which he holds original 
research. It is now high time that it should be distinctly under¬ 
stood that no man deserves to be appointed to tv Chair of Science 
in any of our Universities unless he has shown that be has that 
knowledge of his subject which can only come from original 
investigation. 

Thk Professorial Chair of Physiology in University College, 
London, has become vacant by the resignation of Dr. Sharpey, 
who has held it since the year 1836. 

Sir. nor L. M, D' Albertjk, the distinguished Italian travel¬ 
ler, w ho has lately penetrated into the mountains of New Gui¬ 
nea, and discovered the remarkable Bird of Paradise which bears 
his name {Drcpanorms albortisi), ha* just returned to this country 
from Sydney, vi& San Francisco, bringing with him his large 
collection in every department of natural history which he formed 
during his expedition. 

We would call attention to the Swiney Course of Lectures on 
Geology which are at present being delivered by Dr, W. B. 
Carpenter, F.R.S., in the Middle Class School, Cowper Street, 
Finsbury, The course was commenced lost Thursday, and will 
be continued on Mondays and Thursdays at 8 i\m. ; there Will 
l>e twelve lectures in all We are sure that many of <mr London 
readers, on being made aware .that such a course of lectures is 
being delivered by such an authority, will be glad to take advan* 
Uge of the opportunity, especially as the lectures are free to the 
public. 

The first of the course of lectures at the^Zoological Gardens 
given in pursuance of the provisions of the Davis Trust* was 
delivered on Tuesday the 14th, by Mr. P. L. Sclater, befog an; 
Introductory Lecture On the animals In the Gardens, of which 
he gave many particulars that seemed greatly to intenest'.'.tfoS’ 
audience. Last Friday Mr. Sclater gave the first of his course 
of four lectures On the Geographical Distribution Mammals, 
in which he dealt with the general laws of the diitrtbwfion of 
animals on the globe. Both lectures were well attended} the 
picture gallery being nearly full, 
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of the greatest electricians of the age, was presented with a 


It? the annual election to Mathematical and Physical Science 
Pnfetmasterships in Merton College, Oxford, early in October an 
section will be made to two Physical Science Postmasterships, 
each of the value of 8o/. a year, and tenable for five years from 
election, provided that the person elected do not accept any 
i^pomtment interfering with the full course of academical 
studies. There is no limit of age, but candidates, if already 
members of the University, must not have exceeded six Terms 
ffcom Matriculation. The persons elected, if not members of the 
University, will be required to pass th« University Examination 
for Responsions within a year of election. The subjects of 
examination will be Chemistry and Physics. There will be a 
practical examination in Chemistry, Candidates will have oppor* 
tunnies of giving evidence of a knowledge of Biology; but it 
must be borne in mind that in such cases the examiners wilt 
look lor evidence of an acquaintance with the principles of 
Chemistry and Physics equal in extent to that which is required 
in the Preliminary Honour Examination in the Physical Science 
School. A paper will be set in algebra and elementary geo¬ 
metry, which, c<ttiru paribus, will be of weight in the election 
to Postmasterships. Further information may be obtained from 
the Tutor in Physical Science. 

Mr. R. If in d, writing to the Times, sends the positions of 
two telescopic comets, discovered within the last ten days, lie 
says “ The first was detected by Prof, Winneckc, at Slras- 
burg, on the morning of April 12. It is a diffused nebulosity, 
about four minutes in diameter, somewhat extended on the side 
opposite the sun. Our observations during the past night give 
the following place :—April 21, at 3I1. 22m. 9s. A.M., mean time 
*t Twickenham—right ascension, 20h. 50m. 41*63.; polar dis¬ 
tance, 88° 10' 50"; present diurnal motion about 5' in R.A., 
And t° 5' in P.D., both decreasing. The second comet was 
found by M. Coggia at Marseilles, on April 17. It is much 
smaller than the above, but has a strong nuclear condensation. 
Last evening its observed position was *—*April 20, at 9b. 47m, 
Ijs. mean time—right ascension, 6I1. 25m. 15*63. ; polar 
distance, 20* 15' 23". Its motion is slow, towards the south, 
west 

Tin-: instruments used by Dr. Livingstone in his last journey, 
a sextant, thermometer, and chronometer, are still exhibited in 
the map room of the Royal Geographical Society, together with 
some of his maps made in 1856-7. Those who have not before 
seen any of the maps will be interested in noticing the great care 
and neatness wuh which the work is done, and the amouut of in- 
. formation crowded into them. There are also several portraits 
of the traveller taken at different periods. 

At the last meeting of the Linnean Society, Dr. Masters and 
Messrs. Hiem and Maw were appointed to represent the Society 
at the forthcoming congress of botanists in Florence. 

Tlllt removal of the Library of the Geological Society from 
Somerset House to Burlington House, has been completed. 

Mjl Leonard Lyell, B.Sc., has been appointed Professor 
of Natural Science in the University College of Wales. 

The Brothers Henry, astronomers at the Paris Observatory, 
ha*S invented a modification of Leon Foucault’s process fortesting 
Ml telescopic glass mirrors. They ore using that process at Secre- 
tan 1 * in the construction of lenses used for dioptric astronomical 
instruments. One instrument constructed by them has been tried 
at the observatory and proved highly satisfactory; an object of 
au ioch is equal to one of two inches when the surface has been 
, worked under their optical supervision. They reject every part 
cvr gta« which is not perfect. The first lunette astronvMujue so 
conetructedbas been sob}. 

the last sitting <?f the Academy, M, Becquerel, senior, one 


medal in commen nation of the Fiftieth Anniversary of the 
Academy, of which he became a member four years afterwards* 
In 1824 the sittings were private, and only open to a very few 
learned persons. The admission was considered to confer 
a great honour, and was a step preliminary to membership. It 
was only in 1834 that the secrecy was removed on the proposi¬ 
tion of Arago; Biot raised an opposition to it, but was 
outvoted. The publicity of sittings was coupled with the 
publication of Comptes Rendu s t a weekly journal, exclu¬ 
sively devoted to the papers read before the Academy, and which 
has rendered immense services for a period of thirty-nine years. 

We very much regret that Sir John Lubbock's bill for the 
Preservation of Ancient Monuments was thrown out of Parlia¬ 
ment last week by a very considerable majority. Patriotism 
seems to be at a discount in the House of Commons. 

Pro**. B astian, of Berlin, has received favourable news from 
the German expedition on the west coast of Africa. Dr. Guss- 
feldt, who is at the head ol the expedition, has advanced into the 
interior, and reached the Fangcla country, which, it is believed, 
is the right point for further advance into Central Africa. The 
travellers at the latent dates were at the station of Chinchato, 
and were busy with the preparations for the more important 
expedition. 

The German exploring expedition into the Libyan Desert, 
under the leadership of Gerhard Rohlfs, returned to Cairo on 
April 17. 

MM. Andre and Rayet are at present publishing, at Gauthier 
Villars’, a work on “The History of Astronomical Observato¬ 
ries.” The first part which is on sale is devoted to British 
observatories. The learned astronomers remind their country¬ 
men that at the end of the last century France had a greater 
number of astronomical establishments than all other countries. 
The same thing can now be said of Great Britain. 

Mr. Harrison, as President of the Institution of Civil Engi¬ 
neers, will give a conversations on Tuesday, May 19, in the 
wc3t galleries of the International Exhibition at Kensington, 
which have been kindly placed at his disposal by H.M.'s Com¬ 
missioners. As in the two preceding years, models of engineer¬ 
ing work* and of recent scientific inventions will be transferred 
to the west picture gdlcrie* from other portions of the Exhibition, 
and these will be supplemented by similar objects specially lent 
for the occasion. 

Dr. Car renter has replied to Mr. Carter’s letter to Prof. 
King on the structure of the so-called Eo%oon e ana dense, He 
complains that Mr, Carter makes his charges without having, 
according to his own admission, read what has been written 
in favour of the view of the organic origin. I n support of this view 
the examination of specimens by Prof. Schultzc at the end of last 
year is referred to, by which he was completely satisfied as to 
the Forameniferal character of Eozoon, Dr. Carpenter says he 
docs not pictcnd to affirm that the doctrine of the Forameniferal 
nature of Eozoon can be proved in the demonstrative sense ; but 
he does affirm that the convergence of a number of separate and 
independent probabilities all accordant with that hypothesis, 
while a separate explanation must be invented for them on any 
other hypothesis, gives it that high probability on which we rest 
in the ordinary affairs of life, in the verdicts of juries, and in the 
interpretation of geological phenomena generally, 

The Society for Promoting Christian Knowledge has begun 
to issue a series of “Manuals of Elementary Science. 1 ' Is it to 
be regarded as a sign of the times that this Society as a publish¬ 
ing body is devoting to the spread of a knowledge of Science 
funds which have been Avowedly collected for the purpose of 
** promoting Christian knowledge ” ? * 
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The re-mapping of England by the Geological Survey, giving 
the drill in its various divisions is steadily progressing, and in a 
short time a large part of Lancashire will be published. The 
quarter sheets, numbered by the survey 81 N. W., 88 S.W., 
89 S.E., 90 S.E., 91 S, W. are engraved and in the hands of the 
colourist, and the work for 91 S.E., 90 N.E., 89 N.W, has been 
completed and the maps are in the engravers’ hands. The sheet 
N.E. Somerset, and the London district have been ready some 
time. The old maps giving the rock mapping will continue on 
sale, for information that cannot be so readily gained in any 
other way arises from a comparison of the mapping of the rock 
With that of the surface drift. 

According to the Abbd David, the Chinese river Hangkiang, 
until lately almost unknown, is an important river of commerce, 
traversed by vessels of every size. A considerable portion, how¬ 
ever, is difficult of navigation, owing to the existence of 
numerous rapids and many rocks. 

The death of Rev. John Bachman is announced as having 
taken place at Charleston on February 24. In the decease of 
thU gentleman, Science loses one of the oldest of American natu¬ 
ralists, and one who lias been quite prominent in the history of 
American zoology. He is well known from hi* association with 
Mr. Audubon in the preparation of the great work on the North 
American mammals, of which one edition was published, in folio, 
at 400 dels., and another, in quarto, at 40 dols. This, as far as 
its illustrations and biographies are concerned, still forms the 
standard treatise on the subject, although the systematic portion 
has been in a measure superseded by later and more critical in- 
. v stigat'ois. It was, however, preceded by several monograph!; 
papers upon squirrel^ hares, shrews, and other species, and 
also by papers upon the seasonal and other changes in colour in 
birds and mammals. Dr. Bachman’s friends claimed for him 
the distinction of having been the first person in the United 
States to practise the art of artificial impregnation of fish, 
although this is stoutly contested by Dr. Garllck and other writers. 

Mr. R. B. Walker writes from Corisco Bay, in Western 
Africa, in regard to a young gorilla which he had alive for some 
time, and hoped to forward to the Zoological Society of Lon¬ 
don. Contrary to the usual assumption in regard to this species, 
the specimen in question proved to be extremely docile and per¬ 
fectly tame. When first purchased it was shy and suspicious, 
but not spiteful. At the expiration of about a week it was led 
around without resistance, and it ate whatever eatable thing it 
could lay its hands on, including a basin of condensed milk with 
a raw egg beaten up in it. It was quite tame, eating, sleeping, 
and playing with a large bull-terrier, the two animals being con¬ 
stantly together. It unfortunately disappeared one night, and 
was supposed to have fallen overboard. 

The forthcoming number of Petermann’s Miitheilungen will 
contain the conclusion of the account of the return journey of 
Count Wiltschek’s Arctic expedition through North-east Russia, 
and some remarks on the geognostic survey map of the coast of 
the Walgatt Strait in North Greenland, between Disco Island 
and the mainland, by M. Steenstrup. The number will also 
contain an account of Gossc and Warburton’s travels through 
West Australia (recently referred to in Nature), accompanied, 
of course, by an excellent map. 

A Roman Company, we learn from La Nature, proposes to 
lay a railway between Naples and Mount Vesuvius. 

We would direct the attention of our physiological readers to 
a short paper which has just appeared in the " Proceedings of 
the Royal Society,” by Mr. E. A. Schafer, on the Intracellular 
Development of Blood-Corpuscles in Mammalia, in which he 
shows, in the subcutaneous tissue of the new-born rat, how the 
red corpuscles, statically developed together with the primitive 
capillaries, become ’the dynamically circulating blood*discs of 
the olderauimal, as in the area vasculosa of the embryo thick/ 
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We are glad to see that the Leeds Naturalists’ Field Club end 
Scientific Association has just concluded the most successful 
year of its existence, its operations during the past twelve months 
having been attended by most gratifying and steady progress. 
We have received the syllabus of a number of lectures (by Mr. 
L. C. Miall) and excursions to take place during the present and 
next months, illustrative of the geology of the West Riding. 
There will be four lectures, illustrated by seven excursions. 

We have received a short and carefully compiled sketch of the 
Geology of the County of Suffolk, written by Mr. J. E. Taylor, 
of the Ipswich Museum, a gentleman who, by the popularity Of 
his lectures and the large audiences which be draws, is doing 
more than anyone to develop a genuine and lasting love for 
natural history in that part of the country. 

Messrs. Longmans & Co. have in the press a u Manual of 
Industrial Chemistry.” It is a translation of Profs. Stohmann 
and Engleris German edition of Payen’s "Prdci* de Cbimie 
Industrielle,” by Dr. J. D. Barry. It will be edited and sup¬ 
plemented with chapters on the chemistry of the metals, by Dr* 
B. H. Paul, and will be copiously illustrated. The same 
publishers also have nearly ready an u Introduction to Expe¬ 
rimental Physics, Theoretical and Practical,” by Adolf F. 
WeinhoJd, Professor in the Royal Technical School at Chem¬ 
nitz, translated and edited by Benjamin Loewy, F.R.A.S. ; it 
will also have a pieface by Prof. G. C. Foster, F.R. S., and be 
illustrated with numerous woodcuts. 

The additions to the Zoological Society’s Gardens during the 
past week include a Mourning Kangaroo (Halmaturus luctuoms) 
from the south of New Guinea, deposited by Signor L, M. 
D’Albertis ; two Gold Pheasant$,.( Thaumalta pteta) from China, 
presented by the Rev. A. B. Frazer; aWbite-chceked Flying SquimJ 
(Pteromys leucogenys) from Japan, presented by Mr. A. Gower, 
II.B.M. Consul at Kobe; a Common Fox [Cams vulpes) from 
Russia, presented by Mr. J. W. Ouchtcrlony ; a Long-nosed 
Crocodile [Crocodilus calaphractus) from West Africa, presented 
by Mr. H. T. Cooper; and a Rett Kangaroo (Mar;-opus rufus), 
bom in the Gardens. 


SCIENTIFIC SERIALS 

The Geographical Magazine, No. I, April.—Such is the title 
of the successor to Ocean Highways , which a 4< Notice ” informs 
us, M has been discontinued, 51 Mr. C. R. Markham, C.B., F.R.S*, 
u having taken the editorship of the Geographical Magazine, 
issued under new proprietorship.” We certainly prefer the out¬ 
side appearance of the new magazine to that of its predecessor, rite 
cover being much more tasteful and buaiuess-Uke ; it has made 
an excellent start also as to content*. The first article, accom¬ 
panied by a map, is on “ The Basin of the Helm and,” which 
includes all the streams that fiow down into the great lake or 
swamp of Sistan, and lies athwart the line of advance from the 
north towards India. A large part of this area is still entirely 
unknown, and the article gives an account of the existing mate¬ 
rials whence a knowledge of the region can be obtained. The 
next article gives an interesting account of the Russian Staff- 
Captain N. M. Prshevalski’s Travels in Mongolia in 1870—73. 
Captain Prshevalski “ has acquired most valuable scientific infor¬ 
mation which, combined with the map he intends shortly to 
publish, will shed a flood of light on the geography, zoology, 
and botany of Mongolia and Northern Thibet.” Thiels 
succeeded by an article on * 1 The Hydrographical Department 
of the Admiralty,” giving a brief history of this mosti mpottant 
department of the naval service, and a sketch of Hi labours. 
The article contains some valuable hints «i to how the 
department might be made more efficient than & is if * 
Government would only be a little more w!sety liberal An 
article on the Island of Hormuz, by Lieut A# Wi 
an account of the present state of the iatart and bf umjm-, 
of it* ancient grandeur. We catt only note* the other original - 
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"TheKashgar Mission,” of Mr* Forsyth and party: “Dr. 
Beceari’s Travels,” hi which Prof. II. H. Giglioli gives the 
latest news of the Italian traveller and naturalist, who has left 
Makassar for Kandari, an unexplored region of S.E. Celebes, 
where be hopes to secure specimens of the great Anoan ante* 
tope (Anon depresskornis ); “ Geographical Progress in India in 
iWf$ ; w and “the Products of West Africa,” by M. W, Robinson. 
There are, besides the usual Reviews,^Correspondence, Proceed¬ 
ings of Societies, &c. 

Bulletin de VAcadmU Royale de Belgique, No. 2, 1874. 
-~Tbe principal paper in this number is one by M, 
Montigny, in whicn it is sought to show that “ the frequency 
of variations of the colours of stars in scintillation is generally in 
relation with the constitution of their light, according to spectral 
analysis.” The author’s observations embrace two distinct periods 
—one from Oct. 1870 to end of March 1871 {47 nights of observa¬ 
tion), and the other from June to Dec, 1873 (19 nights), After 
referring to Secchi's three types of star-spectra, he gives a table 
of the stars observed, indicating the type of spectrum, the scin¬ 
tillations observed in a second at 6o° zenith distance, the size, 
&c. It is found (1) that the stars scintillating most belong to the 
first type, or those with lour spectral lines, while the stars show¬ 
ing weak scintillation are generally in the third group or type of 
nebulous bands and dark lines ; (2) that the average, 86 (scin¬ 
tillations per second), of the first type exceeds considerably that 
of the third, which is 56. The average of the second group (the 
spectra resembling that of the sun) is 69, and thus intermediate, 
though a little nearer that of the third ; (j) while some stars 
little differing in size resemble each other also in numerical in¬ 
tensities of scintillation (especially in the first type), no marked 
connection appears between the frequency of scintillation and the 
order of size of the stars; the last two types even present equal j 
mean sites, though their scintillations diner considerably. The 
average scintillations of the three types are in proportion of the 1 
numbers 14, ti,and9. The author points out how his researches 
not only confirm M. Dufour’s law that the red stars scintillate : 
less than the white ones, but affords an explanation of it The 
more frequent scintillation of the white stars is due to the fact, 
that, with equal distance of the observer, the total separation of the j 
coloured bundles of rays, dispersed by the atmosphere, and which 
have emanated from a white star, is greater than in the case of a j 
red star; the original rays of the white star being more numerous 
and more exposed to undergo frequent interception by the pas- j 
sage of aerial waves,—M. d’Omalius d’H alloy contributes a ! 
note on the Devonian system, and MM. Quetelet and Terby 
give accounts of aurora^ borealcs observed in January and 
February. 

Ztiisekrifl der Oesterr tickinchett Gesellschaft fur Meteorologies 
Match I.—This number opens with the concluding part of a 
paper by M. Miihty in orographic meteorology. 1 tie author 
adduces evidence from hygrometric phenomena, that the per¬ 
manent equatorial ascending-current forms the transition of the 
polar, into the returning anti-polor, current; he also proposes a 
new classification of clouds, according to ascent or descent, 
Some particulars are furnished, in a note, as to the climate in 
sonthernparts of Europe—Gibraltar, Tarifa, and San Francisco j 
and M. Jelinek translates a paper by Mr. Kingston of Canada, 
treating of the most suitable arrangement of thermometers in 
determining the temperature of the air. 

March 15.—The beneficial effect of Alpine health-resorts has 
been attributed to the greater abundance of ozone in the moun¬ 
tain Mr. Dr, Haller here communicated the result of observa¬ 
tions on the subject in July *872 and 1873, made at Fusch 
Bad, in the Alps, at a height of 1,179 metres. Comparing data 
obtained at the meteorological central observatory 6f Vienna 


to Bolivia,” by Mr, Alfred A. Geary; 
,f of Mr. Forsyth and party: u Dr. 


greater j by night about r-3, and by day in July of 1872, 
which was cola and rainy, the average of ozone - was by night 
somewhat less (0 6) at Fusch Bad than at Vienna ; by day, how¬ 
ever, it was a* greater. It teemed likely that, on further ascent, 
an increase of ozone would be met with, but after climbing to 
£3,000 metres, there was no marked difference.—This paper is 
flowed by an account of M Foey's recent observations (French 
Academy), on the relation between sun-spots and cyclone* in the 
\At*iiS^---From a study of meteorological phenomena at St. 


increases in the colder months, reaches its maximum in January, 
and diminishes with increase of temperature to a minimum 1st 
July, The cyclical periodicity is probably one of ten years*—- 
Among other subjects treated in this number are the formation 
of rain-stations in Bohemia, the inadequacy of the ozonometer 
at present in use, the decrease of water in springs, rivers, and 
streams, 

Gazeita Chimica I(a liana. Fasc. I. e II. 1874. These num¬ 
bers contain the following papers Studies in Toxological 
Chemistry, I, Search for solanine in cases of poisoning. II. 
Extraction of the alkaloids from the viscera, and search for 
nicotine, brucine, and strychnine. Ill, Detection of hydrocyanic 
acid in cases of poisoning, by Prof. F. Selmi.—Ola and new 
Reactions of ordinary Phenol, by E. Pollaci. — A product of con¬ 
densation of Oxalic Aldehyde, by H. Schiff. The substance 
obtained is formed according to the equation 6C$H a O,*f H s 0 * 
C 18 H h O^.—A ction of Amides upon the Phenols, by Dr, J, 
Guareschl The author has tried the following reactions:— 
paracnrsol and benzamide, methyl salicylate and bemamide, and 
ethyl salicylate and benzamide,—Concerning the action of Sulphur 
upon Calcium Carbonate, by Prof. A. Cossa. - Reduction of 
Silver Chloride by means of Sodium Hydrosulphite, by G, 
Scurati Manzoni. The chloride is reduced according to the 
equation Na^SO, + 2 AgC 1 ^ 2 Ag + 2NaCl + S 0 8 .—On the Ex¬ 
pansion of Fused Sulphur, by G. Pisati.—Upon the Reactions 
of Phenol, by G. Tasca-Lanza. The remainder of these num¬ 
bers is principally devoted to abstracts from foreign journals. 
There is also a complete translation of Prof. Clerx-MaxwelPs 
lecture on molecules, which has already appeared in our columns. 

Journal de Physique, March.—This number commences with 
a paper by M. Bertrand, in which several known theorems re¬ 
lating to static electricity are demonstrated in a new and simple 
manner, which reduces them to a common principle.—M. Chau- 
tard describes an improvement on Mayer's acoustic pyrometer, 
—M. Lespiault calls attention to a new method proposed by M. 
Galle for estimating the height of the corona of aurora borealis. 
As applied to the aurora of February 1872, it gave 56 geogra¬ 
phical miles (or 415 kilometres) for the absolute height. The 
agreement between Jesuits obtained from four different stations 
appears to confirm the principle on which M. Golla's method is 
based.—An ingenious mode of sending signals in opposite direc¬ 
tions simultaneously, in a telegraphic apparatus of compressed 
air, is described by M. Deprez.—M, Gripon gives an account of 
some experiments made with a tuning-fork ; referring to move¬ 
ment of cords or wires connected with it, vibration of wires in 
liquids!, movement of liquid in a tube vibrated by fork, &c.— 
We further note a useful summary, by M. Viollc, of MM. 
Favre and Valion’s recent reseaiches in crystalline dissociation, 
and an account of Prof. Tyndall’s investigation as to acoustic 
transparency and opacity of the atmosphere; 

Beale Jstituto Lombardo di Scienu t Ltlitre , Rendiconti: 
t vil. Fasc. iv,—In this number we find the continuation of 
Prof. Lombroso’s researches on anthropometry and physiognomy 
of criminals. The results arrived at, from an extensive range of 
observation, are worthy of study. Among other things, the 
author concludes that criminals have, in general, a greater stature 
and weight, more ample chest, and darker hair than the normal; 
that they present a series of sub-microcephali (53 to 51) double 
the norms) ; that the index of the cranium tends to the brachi- 
cephalic, especially in assassins; that there is frequent cranial 
asymmetry ; that, tested by the dynamometer, criminals show 
less force than the normal, but greater than lunatics j that, more 
often than in sane people, the eyes are chestnut or dark, and the 
hair is thick and black (especially in murderers); that incen¬ 
diaries, and, still more, thieves, have very often the iris grey, end 
always a stature, weight, muscular force, and cranial capacity 
less than assassins or homicides. In concluding his paper, Prof. 
Lombroso remarks that prognathism, abundance and curliness of 
hair, scarcity of beard, frequent dark colour of skin, oxycepha- 
lus, obliquity of the eyes, smallness of cranium, development of 
jaws, retiring forehead, large size ot ear, similarity of the two 
sexes, and scant muscular force, are points of resemblance be¬ 
tween the European criminal and the Austral or Mongolian man. 
—Dr, Poll! traces the recent progress of the doctrine of zymotic 
disease, and of the treatment of it with sulphurised preparations. 
Figures are given which show the largely increased production of 
sulphite of magnesia and sulphite o« soda by certain chemical 
works in Italy, for medicinal purposes alone, within the last tog 
years.— MM. Bixsozero and Manftedi contribute a note in patho- 
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logical anatomy, On the Development of Contagious Molluscum, 
--The Architecture of Ants forms the subject of a communi¬ 
cation from Prof, Maggi, who has been studying the habits of 
Formica fultginosa Lat.—M. Tcssori furnishes a geometrical de¬ 
monstration of the error of representations given in many treatises 
on physics, as to deviation of the plane of oscillation of the 
pendulum.—In the department of moral and political science, 
Prof Bucellati has a paper on central military prisons. 

Archives des Sciences Physiques et Naturdies , March 15.—This 
number commences with a resunU of spectroscopic observations 
of the sun, made at Geneva, by M. Emile Gautier during the 
last three years. The results of this work (carried on under 
much less favourable climatic conditions than in Italy), are 
mainly a confirmation of those got by other observers. The 
protuberantlal phenomena arc classed under three heads ; erup¬ 
tions, exhalations, and detached formations ; all of which the 
author illustrates with drawings. Like P. Secchi he was often 
struck by the fact (which has been doubted), that when a 
protuberance is observed near a pole, there is generally one 
symmetrical with it, at the other end of the corresponding solar 
diameter, and near the opposite pole. The decrease in the 
number and dimensions of protuberances appeared during these 
years (from 1869) to precede and exceed that of the spots. M. 
Gautier adheres to the hypothesis of spots being formed by scoria! 
matters resulting from cooling of the surface by radiation.— 
In the next paper M. Humbert gives a useful summary of 
what has hitherto been done by the Challenger expedition.— 
The Bulktin Scientifiquc % which follows, is larger than usual. 
Among other notes in it, we find an account of some instructive 
researches by Dr. MacaJuso, on polarisation of elect odes, by 
chlorine and hydrogen. There is also a notice of an important 
geological map of the Austro-Hungarian Empire, recently com¬ 
pleted by M. de Hauer, whose name it bears. The publication, 
directed by Heidenhain from 1850 till 1863, represents at least 
twenty years' labour (under considerable difficulties), of a large 
number of eminent geolwjists. Each plate is accompanied with 
detailed explanations. We further note a risumi of some recent 
researches on the minute structure of the eye ; and another paper 
on physiological antagonism of poisons, in which are described 
some observations by MM, Martin-Damourette, Rossbach and 
Ernhlich, and others, with regard to the effects of physo- 
stigmine, the active principle of Calabar bean, and atropine. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, April 9.—Prof, Cayley, vice-presi¬ 
dent, in the chair.—Mi. G. H. Darwin read a paper On Probable 
Error in Statistics. He stated that he had been at work at a 
statistical inquiry, and was desirous of forming some idea of what 
degree of accuracy he had a right to expect from the collection 
of 4 given number of cases, lie put tue problem into the fol¬ 
lowing form ;—A bag is known to contain a very large number 
of black balls and white balls, mixed at hazard ; oil drawing a 
large handful) of tt balls, I find / are white and the rest black. 

What is the probable error in asserting that of all the balls 

in the bag, are white? it and/, though large number*, are sup¬ 
posed to be small compared to the number of balls in the bag. 
Mr. Darwin then made some further remark* On the Combina¬ 
tion of Statistics. The question he considered was the following ; 
—If X and Y are measurements or estimations of quantities such 
that the errors are distributed according to the exponential 

law, what is the “probableerror" of XY and in terms of 

Y 

the moduli c and d of X and Y respectively? M. J. W. L. 
Glaisher made some remarks on the papers, drawing the author’s 
attention to the fact that the two questions had been treated of 
Jr a P^ ace anf * Morgan.—Mr. Men ifield then gave a sketch 

of his paper entitled Determination of the Form of the Dome of 
Uniform Stress. He remarked that the general question of the 
equilibrium-figure of a thin dome is indeterminate, even when the 
law of thickness or density is given, and it thus differs from the 
question of the arch, by requiring the assumption of a further 
condition in order to render its form determinable. If the two 
following conditions are introduced simultaneously into the 
general equations, he Mated that a very remarkable simplifica¬ 
tion occurs m the analysis :—(i) that the thrust along a meridian 


hall equal the thrust along the parallel per unit of area atftWjr 
point; (a) that the normal thiokaess shall vary in such a manner 
that the area under compression shall be proportional to the 
thrust. These seem to be the conditions necessary to the econo* 
mical use of building materials of homogeneous character, forthe 
maximum stretch is evidently least when the stress is equally 
distributed through the whole of the material The form obtained 
bears a general resemblance to the upper half of a claret bottle, 
and the dome evidently required a heavy lantern.—Mr. A. J. 
Ellis gave an explanation of his theory that Ordinary (commuta¬ 
tive) algebra is the calculus of similar triangles upon one plane. 
Taking two fixed points O and I, any third point A determines 
a triangle, so that if B be a fourth point, it is immediately 
possible to find a fifth point C, such that the triangle BOO shall 
be similar to the triangle IO A, and have the angles thus named 
turned in the same direction. Marking this operation byn, as being 
determined by the position of the point A, and terming tt 
a dinant, he showed that clinants obey every law of commuta¬ 
tive algebra, so that it was possible to consider any and every 
existing algebraical expression as a clinant, and hence as deter¬ 
mining a point in a plane. Clinants thus embraced not only the 
integers and fractions of ordinary arithmetical algebra, bat in¬ 
commensurable*, negatives, and imaginaries. Hence also if x 
and y be any clinants, and / {xy) =* o, if x be determined by 
taking X anywhere, a corresponding point Y would lie deter¬ 
mined. Hence arose a complete calculus of the correspondence 
of points in a plane, which Mr. Ellis calls stig mafic geometry^ 
and which he showed comprehended under one set of equa¬ 
tions and greatly generalised, not only the algebraical geometries 
of Descartes and FJiicker, but the homographic geometry of 
ChasJes, and from a single general principle gave a perfect geo¬ 
metrical representation of all the imaginary cases a* part of one 
conception with the real cases. The actual algebraical work, 
though having the old form and obeying the old laws of opera¬ 
tion, is greatly simplified by the clinant signification attached to 
the symbols, and in especial the expression and determination of 
direction is rendered easy and certain. (A more detailed expla¬ 
nation will be given, the speaker said, in his “Algebra Identified 
with Geometry/’ at the present time in the printer's hands.)— 
Frof. H, J, S. Smith made a short further communication in re¬ 
ference to his former paper On the Higher Singularities of Plane 
Curves.—A paper by Mr. H. M. Taylor, On Inversion, with 
special Reference to the Inversion of an Anchor-ring, was taken 
as read. Some of the properties given in the paper have been 
already given by Maxwell (Quart. Journ, Math., vol ix.) where 
excellent stereoscopic views of four species of cyclides are given, 
and by Cayley in tne same journal, vol. xii., and in a paper in 
the Phil. Trans, by Casey. The novelty of the paper consisted 
in the point of view from which the properties of tbe cyclide* 
are investigated, viz. a* the inverse figures of the anchor-ring, 
many of whose geometrical properties are as easily seen as those 
of the circle. 

Linnean Society, April 16,—H. Trimen, M.B., in the 
chair.—A number of papers were read, being Nos. 3-14 of the 
scries of contributions to the botany of H. M.S* ChaUenger Ex¬ 
pedition, as follow* Notes on Freshwater Algae collected in 
tlie boiling springs at Furnas, St Michael’*, Azores, and their 
neighbourhood, by H. N. Moseley.—Note on the foregoing 
communication, by Prof. Thiselton Dyer,—Notes on aome col¬ 
lections made at Furnas, by M. Archer* The diatom$ belong 
to species of most frequent occurrence In fresh water, and appear 
to be in no way affected by the high temperature. The other 
Algae are mostly common species, several of them British, be¬ 
longing to the genera Spiragyra, Mesocarpus t Buldack&tc, < 
gonium, Ac.—Notes on plants collected at St. Vincent, 

Verdcs, by H. N. Moseley—Enumeration of Algte < 

Mr. Moseley at the Cape de Verdes, hr Dr. G. Dickie*- 
meration of the fungi collected during the expedition of 
Challenger, Feb.-May 1873, by the Rev* M. J. Berkeley,—Note 
on plants collected at St. Paul’s Rock, by N. Moseley* Tmk 
only aerial plant found on the friend was a Chlorvcoccus,—* Enu¬ 
meration of the Algae collected by Mr. Moseley at St PauFf 
Rock, by Dr* G. Dickie.—Notes on plants collected at 
nando Noronha, Cape de Verdes, by H, N. Moseley.— 
ration of Alges collected by Mr. Moseley at Fernando MgrMfat' 
J?y l} r * G* Dickie, —Enumeration of collected 
Moseley in 30 fathoms of Water at Barm Gran" 
by Dr. G, DickiesEnumeration of Atowe < 

Moseley at Bahia, by Dr. G. Dickie. 

: Chemical Sooiety, April i«.—F»i. jMift*, 





in the chair.—Dr. A* W. Tilden read a paper On Aqua 
Regia and the Nitrosyl Chlorides. He finds that when the 
g**e» evolved on gently heating aqua regia axe passed into con¬ 
centrated sulphuric acid, a product is obtained which, at a low 
temperature, deposits crystals of nitrosyl sulphate, NOHSO4. 
Both these crystals, and the liquid producing them, when mixed 
with sodium chloride and gently heated, evolve niirosyi chloride 
N 0 CJ, an orange-yellow gas which may be condensed to a deep 
oxunge-red liquid boiling at - 8 U C The author could not ob* 
tsiu the dichloride NOCL, which Guy Lussac supposed to exist, 
but which he believes to be merely a solution of chlorine in the 
monochloride.—Dr, C. R. A. Wright then read a paper On 
2 #omeHc Terpenes and their Derivatives, Part IV. § 1. On 
Cajeput Oil, by C. R. A, Wright and C Lambert. If was 
found that the cajeputol, C 10 n ls O, boiling at 176"—179*0., ob¬ 
tained from oil of cajeput, combines with bromine forming the 
compound Ci,,H l8 Br 3 0. On heating this it splits up into 
cytnene, C^H^, hydro bromic acid, and water, § 2, Action of 
Pentasulphide of Phosphorus on Terpenes and their Derivatives, 
by C. R, A, Wright When caieputol is treated with the penta- 
smlphidc, it yields a mixture of terpene and cymene, the latter 
being formed by a secondary action of the pentasulphide on the 
terpenc. This was shown really to be the case by treating the 
terpene from oil of turpentine and hesperedene with the pent a- 
sulphide, when cymehe was formed in both cases, 

Anthropological Institute, April 14.—Prof. Busk, F.R.S., 
president, in the chair,—Mr. John Brent exhibited and described 
a series of flint implements from Canterbury and Reculver.—A 
description, by Mr. Iloworth, was read of an Ashanti fetish 
letter, or curse. The document, which was lent by Capl. Gordon 
for exhibition, was written in the Arabic character and in the 
language of the Barbu tribe, on a sheet of rough paper of large 
foolscap sue, folded about two inches square and tied with green 
thread. The letter contained a prayer that the English might 
fight among themselves and return to the coast, and that pesti¬ 
lence might overtake them. The Ashanti grievances were enu¬ 
merated, and it stated that the white man came with covetous 
eyes and seized the land, and that covetousness brought down 
the curses of Suleiman the high priest. It was thought by the 
English scouts that it was Suleiman himself who endeavoured 
to stay the British troops on their approach by throwing down 
the fetish, and that his failure would probably cost him his life.— 
Capfc. S, I*. Oliver, R, A., contributed a scries of papers On the 
Noil-historic Stone Relics of the Mediterranean. The series 
comprised full accounts, with ample illustrations, of the Torre 
del uiganti, Malta; Tumuli near Smyrna ; Dolmen-mounds of 
the Albegna; Sardinian Nuraggis; and the Sepohurc de is 
Gigantesof Sardinia, 

Meteorological Society, April 15,—Dr. R. J. Mann, pre¬ 
sident, in the chair,—On the Climate of Patras, Greece, by Rev. 
H. A. Boys. The author shows that the climate of Patras is 
naturally mild and relaxing, seldom disagreeably dry, and not 
often very damp, being indeed drier by a good deal than any 
part of England.—Remarks on the Atlantic Hurricane of August 
20 to 24, 1 ^73» by Birt.—On the Meteorology of Decern- 

her in the southernmost part of the Southern Indian Ocean, by 
Robert H. Scott, F.R.S. This paper has been prepared for the 
purpose of giving information on the climate of Kerguelen 
Island to those gentlemen who are going out to observe the 
Transit of Venus m December next—On Ure Diurnal Variations 
of the Barometer, by J. K. Laughton, Whilst it has long been 
well known that barometric maxima and minima occur daily with 
unfailing regularity, especially within the tropics, the cause of 
title recurrence is yet unknown; and though it has been attri¬ 
buted to the different temperature and humidity at different 
rimes of the day, such explanation is far from satisfactory, for 
the maxima occur at the times of mean temperature and 
humidity without regard to the direction of the change, and the 
minima occur indifferently at the times of both greatest and least 
temperature and humidity. It seems that an explanation is rather 
to be found in the inertia of the atmosphere, which in the first 
instance permit* it* elastic force to be increased by a rapidly 
increasing temperature before the inertia of rest can be overcome 
atSftcienuy to allow it to enlarge its volume in due proportion, 
kht when that inertia of rest * overcome, then the inertia of 
^ motion permit* it to move away from the pl*ee oi observation 
of what is due to the increased elasticity j the nocturnal 
Sjffium and minimum being caused by the resilient power of 
v&tah rive* it alternately an inward and outward motion, 
tttyln excess ofwhat is due to the decrease or increase 1 


of elasticity by reason of the inertia of motion. If this explana¬ 
tion is correct, we ought to find a certain tendency of the wind 
towards east m the morning and towards west in the evening; 
and this tendency does seem to be shown in the very few pub¬ 
lished observation* which permit a comparison to V>e made; 
Further observations, as confirming or disproving the proposed 
theory, are much to be desired. 

Victoria Philosophical Institute, April 13,—Mr. Edmund 
W, Gosse, of the British Museum, read a paper On the Ethical 
Condition of the Early Scandinavian Peoples, in which he illus¬ 
trated the peculiar features of the civilisation of Scandinavia in 
pagan times, and showed in what salient point* that civilisation 
differed from the spontaneous developments of morality in other 
cultivated heathen races—the Elder or Poetic Edda of Scemund 
Sigfussen being taken as the text. 

Manchester 

Literary and Philosophical Society, March 24.—Rev. 
William Gaskell, vice-president, in the chair,-—On some of the 
Perplexities which the Art and Architecture of the Present are 
preparing for the Historians and Antiquarians of the Future, by 
the Rev. Brooke Herford.—A Few Observations on Coal, by 
E. W. Bmney, V.P., KR. b. From his observations the author 
was led to conclude that soft or cherry coal was chiefly composed 
of the bark, cellular tissue, and vascular cylinders of coal plant* 
with some macrospores and micros pores. That caking coal had 
much the same composition, except that it contained a greater 
proportion of hark in it. That splint coal had a nearly simitar 
composition, but with a great excess of macrospores. That 
cancel coal, especially that yielding a brown streak, was formed 
of the remains of different portions of plants with a great excess 
of microspores, which had long been macerated in water. These 
conclusions were arrived at merely as to the composition of the 
different kinds of coaL No doubt each seam would be mate¬ 
rially affected by the nature of the roof, whether the latter was 
an open sandstone or a close and air-tight black shale or blue 
bind, for the former would allow the free escape of gaseous mat¬ 
ter, and the latter would prevent its escaj>e. It is well known 
that the character of the roof has a deal to do with the quality of 
the coal under it. 

April 7.—E. W. Binney, F.R.S., vice-president, in the 
chair,—The chairman exhibited to the meeting some portion 
of the cast-iron roof from the Salford Station of the Lan¬ 
cashire and Yorkshire Railway, which after having been 
up for a period of four year* was so much corroded and damaged 
that it had to be taken down. He attributed the effects to sul¬ 
phuric acid and soot arising from the combustion of the coal used 
m the locomotives passing under it, aided by the action of steam 
and vibration.—On the Action of Nascent Hydrogen or Iron, by 
Wflliam H. Johnson, B.Sc, In a paper read before the 
Society last year, the author showed that a piece of iron 
immersed in hydrochloric, sulphuric, or other acid which 
evolves hydrogen by its action on the metal, on breaking 
gives off bubbles of gas from the surface of the fracture. It 
subsequently occurred to the author that these bubbles 
might be produced by subjecting the metal to the action 
of nascent hydrogen for some time, and without the aid of acid 
at all. To test this he connected two pieces of iron wire ’07" diam. 
respectively with the copper and zinc plates of a battery of 50 
Daniell’s cells and immersed them in a vessel of Manchester 
town’s water at a distance of one inch apart. On closing the 
current, bubbles of hydrogen were given off from the wire con¬ 
nected with the zinc, but none from the wire connected with the 
copper, the oxygen liberated at the pole apparently forming 
oxide of iron which in 12 hour* formed a thick smudge at the 
bottom of the vessel- After 24 hours the surface of the wire 
connected with the zinc was unchanged, but on moistening the 
fracture hubbies were given off abundantly just a* if it hod Been 
immersed in acid, The other wire, on the contrary, though 
much oxidised and eaten away, did not give off bubbles When 
broken. A variety of experiments were made in the same way 
with similar results. The author concludes that if the oxidation 
of the surface of iron be as a rule accompanied by the absorption 
of nascent hydrogen into the interior of the iron, then the dimi¬ 
nution of strength and toughness consequent on this will affect 
iron ships, telegraph cables, and other structures in which iron is 
largely used and Which arc constantly immersed in Water. 
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Geological Society, March 13,— Mr. Andrew Taylor «*• 
hlbitcd a specimen of coal converted by a recent explosion in 
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a Lancashire pit into anthracite, and even in some parts 
into graphite,—A paper by Mr. Payne was read, On the 
Oolitic coalfield of Brora, Sutherlandsnire. One of the coal- 
seams, about 3 feet 6 inches thick, is being worked at a depth 
of from 720 to 300 feet. — Mr. Taylor then read three 
short papers on (1) An analysis of various coats and peats. 
(2) Specular iron recently discovered in New South wales. 
{3) Shale recently discovered at Waltata, New Zealand.— 
Mr, Peach stated that, in the course of preparing these' 
sections, he had made a discovery which may yet prove to be of 
some service in the Fine Arts, viz., that the pounded dust of 
such shale as this, an enormous bed of which occurs in New 
Zealand, yields a colouring material closely resembling sepia, a 
costly substance. 

April *6.— Mr. David Milne Home, F.G.S., president, 
in the chair.—The first paper was read by Dr. Kams&y H. 
Traquair, Keeper of the Natural History collection in the 
Edinburgh Museum of Science and Art, On the Structure and 
Affinities of the genus Cheirolepis, Dr. Traquair submitted the 
following conclusions at which he had arrived on the matter :— 
(1) That Agassiz was correct in ascribing branchiostcgal rays and 
irregular dentition to the cheirolepis, but the larger teeth are 
placed in a distinct row internal to the smaller ones, not in the 
same line as Agassiz described them. (2) That the plates 
described by Powrie as principal jugulars belong to the shoulder 
girdle, being in fact the interclavicuiar plates of Parker; and 
that cheirolepis has no jugular plates. (3) That the osteology 
of cheirolepis shows it to be so closely allied to Palaeoniscus that 
it ought to be included In the same family, notwithstanding the 
minuteness and non-overlapping character of the scales.— 
Mr. George Lyon read a paper On a Species of Griffithides 
(Trilobite) from a limestone quarry south of Dalkeith, near 
Edinburgh, and which belongs to a genus extremely rare.—Mr. 
David J. Brown read a paper On a new Theory of the Formation 
of Till, or Boulder-clay. The author submitted that till is in 
reality formed by glaciers, after they enter the sea, tearing up the 
rocks that form its bed, and grinding them to boulders and mud, 
and that this mud deposited along with the boulders forms 
boulder-clay, 

Vienna 

Geological Institute, Jan. 7 (anniversary meeting). The 
Director, Fr. v. Hauer, read the annual report, which states, 
that during the last year the palace of Prince Liechtenstein has 
been purebred for the collections, the library, laboratory, and 
the working rooms of the institute. The staff has been reor- 

f anised, and now consists of the Director, Fr. v. Hauer ; Vice- 
iirector, Fr. Foetterle; Chief Geologists, D, Star, G. Stache, 
and E. v. Mojsisovics ; Chief of the Chemical Laboratory, K. v. 
Hauer; Geologists, H. Wolf and K. Paul; two adjuncts, 0 . 
Lenz, the second at present being vacant ; two assistants, A. 
Redtenbacher and K. John; two practitioners, C. Doelter and 
R. Homes.—After mentioning: the share which the insti¬ 
tute took in the general exhibition of last year, the report 
announces that geological explorations have been carried on 
during the last summer in the Bukovina as well as in the Tyrol, 
whence the examination of the northern chain of the Austrian 
Alps was finished with the Bregenzer-Wald (Vorarlberg), whilst 
that of the central chain was continued in the environs of the 
Octz valley and the Order mountains, and that of the southern 
chain was begun in the environs of Lieoz, in the valley of the 
Drau. Grateful allusion is also made to the liberal foundation of 


hernia; the cretaceous Bora of Moravia and Bohemia j the flora 
of many tertiary deposits in Bohemia, and of Wieliczka and 
Swaszawioe, in Gaiizia. In the chemical laboratory, more than 
300 analyses and assays have been performed, the library has 
been augmented by 661 volumes, and the collection of maps by 
194 sheets. The progress of the publications appears very satis¬ 
factory : besides the periodicals, the jfahrbuck % the Mimraiih 
gische Mitthnlmgtn and the Verhandlungm^ four sheets of the 
“ Memoirs,” were edited, viz,, Vol. V., No. 4, On a FoasU 
Saurian from Lesina, with 2 plates, by Prof. A. Komhuber j 
No. 5, On the Cephalopoda of the Gosau beds of the north* 
eastern Alps, with 9 plates, by Dr. A* Redlenbacher; No. 6, 
Fauna of the beds of Aapidoceras acanthicum, with 13 plates, 
by Prof. M* Neumayr ; and VoL VI., No. 1, The Fauna of the 
Flam bach and HaUtatt beds, with 32 plates, by Dr, E. v. 
Mojsisovich. Also, a Geological Map of the Environs of Vienna, 
on the scale of 1 :28800, with explanations by Th. Fuchs, and a 
Catalogue of the Objects exhibited by the Institute at the 
General Exhibition, have been published. Finally, the most 
important work has been the completion of M. v. Hauer’s large 
geological map of the Austro-Hungarian empire, printed in 
colours on the scale of 1:576000, the last four sheets of which 
were published last year. Further communications were made 
by T. Hirschwald, On the Transformation of Wood into 
Brown Coal, in the Mine Dorothee, on the Ober-Starz; by S. 
Nedeljkovic, On the Sanidin-Trachytes of Syrmia; Dr, A. 
Redlenbacher, Remains of Ursus spdteus from a cavern near 
Wildalpe, Upper Styria ; Dr. G. Stache, On the Fauna of the 
lower eocene beds of Costna, in Istria : Dr. C, Doelter, On some 
Eruptive Rocks in the Transylvanian Erzgebirge. 

Gottingen 

Royal Society of Sciences, Jan. 3.—M. Widen com¬ 
municated the results of an examination of Greek names of 
makers inscribed on ancient earthenware lamps in several archaeo¬ 
logical collections in Athens, Corinth, and Smyrna.—M. Lolling 
presented a paper on the Theseion and the Hephaisteion in 
Athens. 

Riga 

Society of Naturalists, Nov. 5, 1873.—M. Russwurm fur¬ 
nished some interesting particulars as to the seal-fishing on the 
Russian coasts. The Baltic supplies annually about 12,000 
animals, with a value of 125,000 roubles (the rouble s= 31. I^Z); 
the White Sea and neighbouring parts, 18,000 animats, worth 
212,000 R. ; the Caspian Sea, 100,000 animals, worth 900,000 R. 
The Russians (unlike the Finns, &c.) do not eat the flesh of 
seals, but throw it away. The various species met with, as afro 
the mode of capture, were described. 

Nov. 19.—Dr. Gutzeit gave an account of a new official map 
of Russia, just completed at St. Petersburg.—M. Teicfa com¬ 
municated some observations on the power of scent in butterflies; 
he thinks they are greatly guided by the sense of smell,’ which 
has its seat in the feelers. 

Dec, 3.—Prof. Petzhoidt read a paper on structural relations 
of ice and axes of crystals.—Prof. v. Sivers made some obser¬ 
vations on driftwood collected in the Arctic regions by the recent 
German expedition, 
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a capital of 12,000 florins in bonds of the Southern Railway 
Company, the gift of Albert Schloenbach, of Salzgitter, 
Hanover, in memory of his late son, the eminent geologist, 
Urban Schloenbach. The annual interest of this sum will be 
given to officers or friends of the Geological Institute, to enable 
them to travel in foreign countries to compare geological obser¬ 
vations made in the Austrian dominions with those abroad. The 
first to whom it has been granted is D. Stur, whose studies on the 
exact geological position of the Bohemian coal-beds are likely to 
lead to very interesting results; results, however, which require a 
comparative study of other coal basins, and chiefly of the rich 
collections of fossil plants in the Museum of Dresden, for their 
secure confirmation.—The following specimens have been newly 
arranged in the museum of the Institute :—The Silurian fauna of 
Galiria; the Devonian fauna of Moravia: the carboniferous 
flora of Ostrau-Orlau-Karwin, of Schazlar-Schwadowitz, of 
Kladno-Schlan, of Swina, of Stradonitz, of Radniu and its 
environs, of the Piisen basin, of the Roseitz basin, the flora 
and the fauna of the old red in Austria^ Moravia, an4 flo* 
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THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

Association Iran^aise pour IA vancemcnt des Sciences. 

Campus Rendus de la V* Session, 1872. Bordeaux. 

(Paris, 1873.) 

HIS, the first volume of the yet young French So¬ 
ciety's Proceedings, does it infinite credit. It is a 
handsome, beautifully printed volume of 1,330 pages, 
containing upwards of 200 papers, addresses, and lec¬ 
tures' on a wide variety of subjects connected with 
Science, pure or applied. The volume is also well illus¬ 
trated, some of the plates appended being coloured, a 
feature which we think the British Association would do 
well to imitate in its u Proceedings ” 

The French Association, as our readers no doubt 
know, made a very auspicious start, the number of mem¬ 
bers amounting to somewhere about* 800. There are two 
classes of members—ist, membres fondateurs, who sub¬ 
scribe one or more shaves of the capital of the Associa¬ 
tion, a share amounting to 500 francs ; there are about 
350 members of this class, some of whom have subscribed 
several shares, among the latter being a considerable 
number of railway and other public companies : 2nd, 
ordinary members, paying an annual subscription of 
20 francs, or a life-subscription of 200 francs ; the names 
of about 50 life-members are in this volume. After an 
existence of scarcely three months, the Association pos¬ 
sessed a capital of nearly 140,000 francs, and an annual 
revenue of more than 16,000 francs. 

The French Association is modelled pretty closely 
after the older British one, its aim being, according 
to the rules, ** to promote by every means in its power 
the progress and diffusion of the sciences from the 
double point of view of the perfection of pure theory and 
of the development of their practical applications.” 
These ends it proposes to accomplish by means of meet¬ 
ings, lectures, publications, and donations of instruments 
or money to persons engaged in scientific researches. It 
appeals for help to all those u who believe that the culti¬ 
vation Of Science is necessary to the greatness and the 
prosperity of the country.” 

The Association is divided into four Groups, and each 
group into several sections; the Groups are— z. The Ma¬ 
thematical Sciences; 2. Physical and Chemical Sciences; 
3, Natural Sciences; 4* Economic Sciences. The French 
Association devotes more attention to the practical ap¬ 
plication of scientific principles than does the British 
one; the 1st Group, for example, including Sections of 
Navigation and of Civil and Military Engineering ; the 
#4 Group including the Medical Sciences, and the 4th 
XSrdap Agriculture. This arrangement may at present 
r Wt some advantages in France, where there are probably 
fewer special Associations than there are in this country, 
and because, until the Association gets itself firmly esta- 
Wished, it may be advisable to appeal to as many classes 
of supporters as possible : but we are inclined to.believe 
■ W* by find that it will serve the cause of 
■ effectually by confining Its attention to the 
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In points of administrative detail, the French follows 
very closely the British Association. One of its rules 
ordains that each year the capital fund be increased by 
20 per cent, of its revenue. If it prospers in the future as 
it has done hitherto, we have no doubt that it will soon 
have a very large sum at its disposal. 

As we noticed pretty fully the proceedings of the Asso¬ 
ciation at the time of its meeting at Bordeaux in Septem¬ 
ber 1872, it is unnecessary to notice in detail the papers 
contained in the volume before us. There will be found 
in its pages the names of many of the most prominent 
men of Science in France, and a few belonging to foreign 
countries, among the latter being Sir Benjamin Brodie 
and Dr. Gladstone. Two of the published lectures have 
been published in Nature inextenso —that of M. Janssen 
on the Eclipse of December 12, 1871, and that of M» P. 
Broca on the Troglodytes of the Vdzerc. 

M. de Quatrefages, the first President, in his eloquent 
and powerful opening address, speaks very highly, and 
we would fain hope with justice, of the work which has 
been done by the British Association. “ Thanks to it,” 
he says, ,f a part of the population has been reformed. 
The sons of those fox-hunters, who, as a relief from their 
rude pastimes, only knew of joys equally violent and 
material, are now botanists, geologists, physicists, and 
archaeologists.” 

The President’s impressive words as to the sphere of 
Science at the present day are well worth quoting:— 
“ Science is at present everywhere ; she is becoming more 
and more the sovereign of the world. What industry can 
dispense with the aid of mechanics, and is there any in¬ 
dustry which would wish to be bound to the progress 
already realised by that Science ? Is there one which 
would despise the help of Chemistry? What physician, 
worthy of the name, would consent to dispense with 
physiology, that complex science, daughter of chemistry ? 
with physics and with mechanics, any more than with 
anatomy ? What enlightened agriculturist does not un¬ 
derstand that the problems of culture and of production 
are essentially questions of zoology, botany, geology, and 
chemistry ? And in this great city (Bordeaux), one of 
the queens of universal commerce, what merchant will 
deny the importance of geography ? Science is as indis¬ 
pensable to the military man as to the manufacturer, the 
physician, the agriculturist. Certainly I am far from 
denying the part which in war will always fall to courage, 
to inspiration. But inspiration must be enlightened by 
study; bravery must be furnished with arms equal to 
those of the enemy. Revive in imagination Renaud de 
Montauban or the Roland of legend ; place them upon 
Bayard or Frontin; cover them with their enchanted 
armour, and dart them against a simple mechanic mounted 
upon his locomotive. You all know what will be the 
result of the shock : coursers and paladins will he 
brayed.” 

It will be remembered that the first meeting of the 
French Association took place while the country was yet 
sore with the humiliation inflicted upon it by Germany; 
and very naturally the address of the President, as well 
as the addresses of many others who spoke, took their 
tone, to some extent, from this condition of affairs. Still 
the character of these addressee, though intensely patri¬ 
otic, is perfectly healthy, the various speakers showing 
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that they possessed a clear perception of the most effectual 
means of raising and advancing their fallen country ; 
they read aright the lessons of the recent war, and 
declared that Science atone, in its widest acceptance, 
could be the saviour and elevator of France. And, in¬ 
deed, there is the greatest hope of a country that has 
produced men, and that in so great numbers, capable of 
doing the work the results of which are chronicled in the 
handsome volume before us ; for we are persuaded that 
this first volume of the French Associations Proceedings 
will compare favourably with any single volume of the Pro¬ 
ceedings of the British Association. The meeting last year 
at Lyons fully bore out the promise of the first meeting, 
and we have no doubt that this year's meeting at Lille will 
be at least equally successful. Let the members of the 
Association only do all in their power to keep up its high 
character and carry out faithfully its declared objects,and 
the beneficial results of its establishment both to Science 
and to France will, ere long, be evident. As it is, partly no 
doubt owing to the work of the Association, Science since 
the conclusion of the Franco-Prussian war has taken 
immense strides in France; everything taken into con¬ 
sideration, the amount of scientific activity which has 
recently been developed in that country is very won¬ 
derful, and calculated to call forth the gratitude of the 
friends of science and humanity. 


NORTH AMERICAN BIRDS 
A History of North American Birds, By S. F. Baird, 
T. M. Brewer, and R. Ridgway. Vols. i. ii. and iii. Land 
Birds. (Little, Brown and Co., 1874.) 
r t^HE ornithologists of the United States appear to be 
A not less active than those of this country at the pre¬ 
sent moment Whilst here we have Gould's u Birds ol 
Great Britain," Dresser's “ Birds of Europe," and Newton's 
new edition of “ Yarrell," all appearing at the same time, 
s6 in America Cooes's u Key ” and Cooper's “ Birds of 
California” are quickly followed by the present important 
work on the whole of the North American Ornis. For 
this undertaking Prof. Baird, the well-known Assistant- 
Secretary of the Smithsonian Institution, has obtained 
the assistance of two very efficient coadjutors, Dr. T. M. 
Brewer, of Boston, and Air. Ridgway, already well known 
for his accurate work in ornithology. 

The object of the present work, which aims at a wider 
grasp than any of its predecessors, is to give an account 
of what is known of the birds, not of the United States 
only, but of the whole of the Continent of North America 
north of the Mexican boundary. Greenland is included 
on the one side, and the newly acquired United States 
territory of Alaska oh the other, so that many European 
and Asiatic forms, which have been lately discovered in 
these two countries, are now for the first time added to the 
American list. 


The materials upon which this* undertaking is prin¬ 
cipally based consist of the very extensive collections of 
birds from every part of the New World, in the Smith¬ 
sonian Museum at Washington. The numerous expe¬ 
ditions for exploration and survey sent out of recent 
years by the Government of the United States into neatly 
every portion of their enormous western domain have 
been invariably accompanied by one or more collectors 
whole contribution! have all been deposited In the 


stores of the Smithsonian Institution. But beside! their 
collections these investigating naturalists have reaped a 
rich harvest of foefcs concerning the life-history of the 
creatures they have collected, and have deposited their 
records and journals also in the Smithsonian Archives. 
From these manuscripts, particularly from the notes of the 
late Mr, Robert Kennicott, who made most extensive 
explorations in Western America and in the most northern 
portion of the Hudsons Bay Territory, many of the 
novel facts recorded in the present work have been 
drawn. 

The special value of the researches of Mr. Kennicott 
and his fellow-workers in the north-west lies in the fact 
that a large number of the rapacious birds and water- 
fowl of North America resort in summer to these thinly- 
populated districts for the purpose of breeding. ThOlr 
haunts, not having been previously invaded, much hovel 
information on the nesting habits of the members of these 
two groups is for the first time published in this work. 

Besides Messrs. Baird, Ridgway, and Brewer, whose 
names appear on the title-page, we arc informed in die 
preface that two other well-known American naturalists 
have contributed to the present work*—Prof. GiU having 
furnished a portion of the introduction, and Dr. Coues 
the tables of the orders and families. 


The work is profusely illustrated by woodcuts, besides 
containing a series of illustrations of the head* of all the 
species, drawn upon separate plates. The Woodcuts con¬ 
tain the outlines of the principal character of every) 
genus, embracing the shape of the bill as seen from above 
and from the side, the comparative lengths of the wing 
and tail feathers, and the outline of the tarsus and toes j 
besides reduced but well-executed and highly-character¬ 
istic whole figures of many of the species. 

The tendency of the American ornithologist! of late 
years has been rather to unduly augment the number 
of species by raising slight local variations ih fOrih attd 
structure to specific rank. In the present Wink tUfchet 
the opposite tendency is manifested, and we are not suye 
that it is not in some instances carried too far. For In¬ 
stance, the whole of the Purple Martins, Of the geaus 
Prognti recently divided by Prof. Baird into seven ordgbt 
species, are now treated of as one; and the different 
species of Redpole Linnets of Dr. Coues ate afcaia 
reduced to their primitive number. As, however, th0 dt#* 
tinctivc characters, such as they are, are invarlably started 
with accuracy and precision, it does not really risk* 
much difference whether the forms ate actually classed *£ 
species or varieties. 

The three volumes of this elaborate work now befeTe 
us contain the whole of the Land Birds. A 
shortly to be issued and to be devoted tb the W 
Birds, will complete "the und&takix»g. There em W-kb- 
doubt, as will be at ofccb apparent to anyone who 
the work, that it is of a most complete 
character, and that it Wffl fully iuitaih 
pUtktion of Prof. 
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of Iiiaecte* gives a short and popular account tit j 
entomology generally, by taking a series of types frdbi 
the best-known Noith America# insects, and 
dumbing them in detail We should nave liked to 
And some of the descriptions rather more explicit, as they 
might have been, without any alteration in the size of the 
volume, if some of the illustrations had not been so fre¬ 
quently repeated. In a work like Euclid there is no doubt 
considerable advantage in having the figures so placed 
that it is not necessary to turn over the pages in referring 
to them, especially when it has to be read by boys ; but 
when space is short and the subject of such general 
interest, we cannot help feeling that their repetition, threb 
times in more than a single instance, is quite uncalled 
for. The author's own work at the development of 
Insecta, which he has published in the “ Memoirs of the 
Peabody Academy of Science,” enables him to take a 
larger view of his subject than that held hjy most. This 
is particularly indicated in the very suggestive chapter 
entitled “ Hints on the Ancestry of Insects,” in which the 
researches of Gan in, Lubbock, Brauer, Haeckel, and 
Muller are all brought to bear on such questions as the 
relation of the Zoca form of the embryonic Crustacean to 
the similarly undeveloped and generalised, here termed 
Liptus, form of Insecta, in which the configuration is 
ovate, the head is large, bearing from two to four pairs 
of mouth-organs resembling legs, and the thorax is 
merged with the abdomen ; this general embryonic form 
characterising the larvic of the Arachnida, the Myriapods, 
and the true Insects. The elaborate observations of the 
fast-named of these authors on the development of 
PlatygasUr error, an ichneumon parasite, in the author's 
‘ mind tend to confirm the theory held by him that the 
ancestry of all the Insects, including the Arachnids and 
Myriapods, should be traced directly to the worms. We 
recommend this small book to all interested in the pro¬ 
gress of this branch of invertebrate zoology. 

The Transactions of the Academy of Science of St, Louis, 
vol iii. No. r, (St. Louis, U.S., 1873.) 

THIS volume contains a journal of the proceedings of the 
Society from March 1868 to January 1873, and a few 
papers in extenso . The latter are Notes on the Genus 
Yucca, by G. Englemann; On the new Genus in the 
Lepidopterous Family Tifteidae, with Remarks on the 
Fertilisation of the Yucca; and Supplementary Notes on 
Pronuba yuccasella, by C. V. Riley \ Descriptions of 
North American Hymenoptera, by B. D. Walsh ; Atmo¬ 
spheric Electricity, by Dr. A. Wisluenus, being the yearly 
report of atmospheric electricity, temperature, and 
humidity, from observations made at St* Louis; Cata¬ 
logues of Earthquakes for 1871, by R. Hayes; and On 
the Occurrence of Iron Ores in Missouri, by J. R. Gage, 
Mr. Kayos, on the basis of the recorded earthquakes from 
1739 to 1S42 has found that the "largest maxima 
occurired in the year* of the heliocentric conjunction and 
opposition of Jupiter and Saturn, with hut three excep¬ 
tions, and in these cases 4he increase began in those 
years, but the maximum was not reached till the follow- 
bgyoaxf He suggests that "these planets induce 
electric currents which call into acHm those forces to 
which the causes of Seismic phenomena are usually 
ascribed. 91 
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(i) *Hu»t “the perceptions and i n fe renc e, of fch6 
cannot stand, without preconceptions which art the priemeti & 
simpler experiences than those yielded by consciously-made jwjj&W* 
mmtsfi > , 

(z) That “ the preconception which immediately concerts 
is the exact quantitative relation between cause ana effect" 

(3) That “if definite quantitative relations between causes and 
effects be assumed h priori, the Seco nd Law of Motiori is ah 
immediate corollary." 

By speaking of it as an “ immediate corollary,” I presume that 
Mr. Spencer means that Newton’s Second Law of Motion is 
proposition obtained by pubstitutim* for the general tend, 
cause, the particular term, force, and for the general term, effect. 
the particular term, motion generated; so that, according to 
Mr, Spencer, this law simply asserts “ a definite quantitative re¬ 
lation between a force and the motion generated by that force.’ 9 
But surely the quantitative relation asserted by Newton is ndt 
only definite, but is further the special relation of proportionality; 
so that, if the law is an immediate corollary of an a priori as¬ 
sumption, the assumption must be that “the exact quantitative 
relation between cause and effect is that of direct proportionality*" 
or in more familiar words, that “effects are proportional to the# 
causes.” Perhaps this is what Mr. Spencer meant to assert. At 
any rate let us admit it as a definite basis for reasoning, and en¬ 
deavour to deduce some consequences from it. 

“ The cause of a stone tailing when left to itself is its weight• 
but * the greater the cause, the greater the effect,’ therefore lie 
greater the weight of the stone the more quickly will it fail, and 
thus of two stones let fall from the same height, the heavier will 
reach the ground sooner than the other." Something ot thtfc 
kind, it may be presumed, was the argument of Aristotle and hts 
followers before the age of Galileo : and how on d priori princi¬ 
ples is it to be refuted ? Of course it is disposed of at once by 
the simple observation that the same force does not produce the 
same motion in different masses; but independently of some 
such observation or experiment, it seems to me impossible to 
deny that it may be true, though even an a priori philosopher 
might show that, as other alternatives are conceivable, it is not 
necessarily true. As a matter of historical fact, Galileo refuted 
it once for all by the " consciously-made experiment” of lettihg 
two different weights faU simultaneously from the leaning tower 
of Fisa. 

But it may be said that the above argument is hardly “ deft- 
nitdy quantitative.” Let us then examine Newton’s Second 
Law of Motion as an “immediate corollary" of our <i priori 
assumption. Here the cause is M the motive force impressed," 
and tine effect “ the alteration of motion,” But then the question 
arises—how are the quantities of this cause and effect to be 
measured ? Newton carefully defines quantity of motion as pro¬ 
portional to mass and velocity jointly ; that is, he measures it by 
momentum , From another point of view it would have been 
correct to measure quantity of motion by kinetic energy or vis 
viva, that is, as proportional to mass and the square of the 
velocity jointly. Further the “ alteration of motion " might be 
measured either with respect to a given time or to a given space. 
Newton implies the former, and consequently the explicit state¬ 
ment of his second law is that “ the momentum generated in a 
given time by an impressed force is proportional to tliat force." 
Substitute for this “ the momentum generated in moving through 
a given space,” or “ the kinetic energy generated in a given time,” 
and the law becomes untrue. Substitute "the kinetic energy 
generated in moving through a given space,” and we have a law 
which is true, but not that which Newton asserted as his second 
law. Now among these four alternatives how is our d priori 
philosopher to decide? He might perhaps analyse them further 
and show that some of them are inconsistent with the others, 
and I believe he might reduce the questions to be decided to 
still simpler ones; but I fail to see (w common, I believe, with 
everyone who has thoroughly grasped the fundamental principle* 
of rational mechanics) how, without recourse to can*cicm»ly»mude 
observations or experiments, he could arrive at a certain conclu¬ 
sion* 

May we not say t* cn that these great dpriori principles, what¬ 
ever value they may have in a “System of Philosophy.” are of 
little avail to any special science, and that the “axioms' 1 of such 
science, however tohch they may involve these principles, are not 
mere H immediate corollaries ” therefrom? 
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Mr. Spencer distinctly refuses to identify this principle with the 
greet physical principle of the Conservation or the Persistence of 
Energy, the firm establishment of which undoubtedly marks one 
of the most important epochs in the history of Science* Force, 
in Mr. Spencer’s use of the term, includes numerous species of 
which energy is but one, I fed sure that every mathematician 
and physicist would protest against the inclusion under one term 
of magnitudes of such different kinds as statical force and energy, 
or the work done by such a force ; but not to dwell on this, I 
believe that Mr. Spencer would certainly acknowledge as one of 
his species, that which (in my view) is alone properly termed 
Force, namely, such as can be measured in terms of tne weight of- 
a pound or a gramme. What then does Persistence of Force of 
this kind mean ? Does it mean that the numerical sum of the 
intensities of all the Actions and Reactions throughout the uni¬ 
verse is constant ? If so, it is untrue : for, to take a simple 
illustration, if a weight be supported, first by a single string, and 
then by two strings not vertical, the tensions are quite different 
in the two cases, and there is no equivalence between those 
which disappear, and those which are introduced in passing from 
one to the other. If not, we must take account of the directions 
of our forces, and then, if it mean anything, it appears to be but 
die expression of Newton’s Third Law that “ action and reac;ion 
are equal and contrary ” in this form ;—“ The algebraical sum of 
all the forces throughout the universe is persistently zero.” To 
every mathematician, at any rate, this assertion and the assertion 
that “the sum of the energies of all kinds throughout the 
universe remains persistently of the same definite numerical 
amount ” are assertions of fsets of such different orders, that to 
class them together is rather to introduce confusion of thought 
than to establish a grand general principle. 

I have offered the above remarks because it appears to me only 
fair to the author of the article on Herbert Spencer in the 
British Quarterly Review to show that It is felt by others, who 
have made a study of the fundamental principles of rational 
mechanics, that his strictures on Mr. Spencer’s treatment of 
those principles are in all essential points fully justified, how¬ 
ever much they may wish that the expression of those strictures 
had been in some instances modified m its tone. 

The Park, Harrow, April 20 Robert B. Hayward 

I think it is positively due, not only to the writer of the now 
famous article in the British Quarterly Review , but to Newton’s 
memory and to Science itself, that the correspondence which 
has been going on should not seem to terminate as a drawn 
game, at any rate in the opinion of some bystanders, who may 
from their antecedents be presumed competent to judge. 

That Mr. Spencer will ever be convinced is, I suppose, hope¬ 
less ; I at any rate am not going to try to convince him. But I 
can assure the British Quarterly Reviewer that he has my very 
deepest sympathy in his argument with an antagonist who is at 
once so able a master of fence as Mr. Spencer, and yet is so in¬ 
tensely unmathematical, it would seem, as to pass from “exact 
quantitative relation ” to “proportionality or as to talk of the 
effect of a force, without defining how the effect is to be measured, 
without feeling the slightest difficulty. 

Nor doe* it seem that Mr, Frankland, in Nature, vol. ix., 
p. 484, is quite justified in his conclusion that the truth lies 
between the two opposite views. And his own view is in feet 
entirely coincident with the Reviewer’s, except, perhaps, on a 
point which is not relevant to the controversy, viz. how far the 
experimental proof of the so-called physical axioms is com¬ 
plete. 

Will It comfort the Reviewer if I tell him some of my own 
experience ? I, too, read Spencer after my degree; and on the 
first reading of the "First Principles” came to the sad conclusion 
that I had not understood any mathematics properly ; so much 
fresh light seemed to be thrown on them. I read it again, and 
more critically, and doubted whether Spencer was quite correct. 

X read it again, and concluded that he was wrong in his 
physics and mathematics. I ought to add that I too was, 
like the Reviewer, A Senior Wrangler 

1 agree so fully with the chief contents of Mr. Frankland’* 
letter (vol. ix. p. 484), that I wish to call his attention to one 
point in which his letter seems to me calculated to mislead. 

He says, “the pure empiricists argue that because certain ob¬ 
served results coincide with the results of calculation, therefore 
the assumptions on which the calculation was based must be 
true. Now without doubt the demonstrative character of this 


inferenoe vanishes entirely under Mr. Spencer’s searching 
criticism* But it seems to me that a high probability remain*,* 
Now, in the name of pure empiricists, I must protest against 
our being supposed to think that anything “ must be true” is 
any other sense than that there is a “ high probability” of & 
truth. I cannot refer to a better exponent of our views on this 
point than Prof, Clifford, to whom Mr. Frankland himself 
refers. And the idea of our having to thank Mr. Spencer for 
showing that the inductive proofs of the laws of motion (or of 
any other physical truths) are not demonstrative la any other 
sense than the above is quite new to us. What Mr, Spencer 
has done is to bring up instances of this so-called imperfectness 
in the demonstration as evidences that no d posteriori proof of the 
proposition can exist, when in point of fact they are specially 
characteristic of such a proof. 

Those of your readers who have examined Mr. Spencer's in¬ 
genious proof of the second law of motion, contained in his last 
letter to Nature (vol ix. p. 461), will not ascribe my not imme¬ 
diately answering his letter to any difficulty in so doing. 

The Author of the Article in the British 
Quarterly Review 


Lakes with two Outfalls 

In Nature, vol. ix., p. 485, Mr. Craig Christie begins a 
letter “ to correct a mistake as to a matter of feet i ” “ Loch-na- 
Davie, Arran, has two outlets, as is correctly represented in the 
Ordnance map; ” and he ends his letter: “ 1 think Colonel Green¬ 
wood ought at least to have made himself acquainted with the 
Ordnance map.” 

I take the liberty to enclose to you the new Inch Ordnance 
map of Arran, to which my letter In vol. ix. p. 441 referred. 
You will see that as “a matter of fact” the map does not give 
two outlets, but only one, 

1 need not ask for your valuable space In reference to Mr, 
Christie’s own “ matters of feet,” since my views with reference 
to them are printed in the Atketumm of July 22, 1865. He will 
see there that I have not only “ walked up the north stream 
from Loch Ranza,” but also by Glen Catacol and Glen Dzeven, 
and a third time from Come by Glen Sannox over the water- 
parting. Also that I have sounded the whole of this little pool 
of bog-water by walking it, bare-legged, without being over my 
knees in the deepest part, which was at the south end, whore 
the only outlet is to Glen Iorsa. 

I shall have the pleasure to communicate with Mr. Thelwall 
in reference to his obliging letter. 

George Greenwood 

[The Ordnance map forwarded to us by Colonel Greenwood 
gives only one outlet to Loch-na-Davie.— Ed.] 

As this subject appears to me to possess an interest apart from 
the issues hitherto in question, I trust you will allow me a little 
of your space. 

From toe fact that lakes do not ordinarily occupy the crest of 
a watershed, it would d priori appear more likely that a double 
outfall, if it exist, should lie in or towards adjacent districts than 
connected with opposed valley systems. The following in¬ 
stance, which I observed in Norway last summer, is, in view of 
Colonel Greenwoods letter (Nature, voL ix, p. 441), worth 
mentioning. The lake exhibiting it lies about two miles inland 
(N,W.) from the elevated coast which feces Trondhjem, and is 
named Stor Lake ; its length—nearly parallel to the TroftdMem 
fjord—*is about seven miles, its greatest breadth about two. JMt 
many Norwegian lakes, it presents a facies different to stoat we 
are most familiar with in Britain. Instead of occupying a single 
valley-basin, it consists of a chain of minor basins strung along 
an axis of depression (probably a pre-existing valley), and each 
separated from its neighbours by the subsided walls of the valley 
of which it is the cup-like enlargement. The form of Stor Lake 
is irregular, with long arms or creeks extended (obliquely to its 
longer axis) into the mouths of the valleys. In such hikes it 
might be expected now and then that the effluent waters toould 
pass out at more than one of these channels, and in Stor Lakesuvh 
Is the case. One stream is discharged from one of toe compo* 
nent basins, nearly at right angles to the lake’s greatest length, 
toe other issues along the depression on which I bavesridtbe 
basins are “ strung bead-like. The fonxwr opetting is of 
post-glacial date, and is superseding the original one for several 
reasons s—(1) It flows along the strike of a homogeneous bed of 
schist, whereas the other cuts across beds c^vmtou* toxtttWg 
«nd (»} its volume is greater. Its xM b^ evident tracea of 
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p rogr es sive attenuation, and la not marked on My published 

m fn this case the streams ore nearly at right angles to each other 
when discharged; another instance, however, seems to be fur* 
x&bed in a neighbouring loch, Grtin Lake, in which they are 
collateral. Krefting’s map (1866) represents the loch as bifur¬ 
cating at its north-east end, each of the inlets giving rise to a 
Stream ; they seem about two miles apart, arc marked by lines 
Of about equal thickness, and flow nearly parallel to the Trond- 
jheffi fiord near Mosvigem 

I believe that instances of a like nature with these are by no 
means rare in Norway. I know at least one lake near Trmtd- 
ihesn, which at a former period seems to have had a double out¬ 
fall, and many others in which, were the existing outlet dammed 
by a moraine twenty to fifty feet high, the water wauld find one 
or several openings elsewhere. 

1 have indeed noted several instances of lakes with two out¬ 
falls upon Prof. Munch’s large map of Norway (1845), but fail¬ 
ing to discover any confirmation in other maps, and finding it 
in other respects unreliable upon matters of such detail, I 
can assign no value to them. 

It would be a fact of curious significance, as bearing upon | 
Prof. Ramsay's theory of the glacial origin of lakes, if most j 
authenticated instances of lakes with several outfalla could be 
referred to districts which have been traversed by a continuous 
sheet of glacier ice. When glaciers were confined within valley 
boundaries, as in Britain, their force was of necessity concen¬ 
trated along lines, but upon level tracts or plateaux they 
were free to scoop wherever circumstances favoured erosion. 
Should it prove that Norway, North America, and Lapland 
give ub the majority of lakes with several outfalls, no other 
theory can explain the fact 

St. James’s Park, S.W. Hugh Mill** j 

Trees “ Pierced ” by other Trees 

Colonel Greenwood’s answer (Nature, voL ix. p. 
463) to Mr. J. J. Murphy encourages me to mention a 
botanical phenomenon which I witnessed in 1865, but have 
scarcely ever mentioned before for fear of being disbelieved. I 
was standing on the bank of the little river Lvenlode, in Ox- i 
fordtbire, looking at an old pollard willow trunk about six feet 
high, when I observed in the decayed wood of the tree an upright 1 
sort of staff resembling a dark-coloured old school ruler, and of 
about that rise. I knocked away some of the touchwood above 
and below, and found my ruler lengthened each way. At the 1 
point where it would naturally issue at the top, I found a small 
twig of undoubted ash, of which the leaves were fully expanded, | 
sprouting up among the branches of willow. Upon clearing away 
* little more rotten wood I laid bare another ruler, which, like 
the first, appeared to lengthen upward to the top of the trunk and 
downward to the ground, but there was no second twig of ash 
above. The **rulers” were rough where they were totally 
enclosed by the willow, and had put forth little threadlike 
rootlets. But the part which I found exposed to the air was 
smoother And looked like a true branch, but was darker than the 
usual colour of ash. I afterward* drew the proprietor’s atten¬ 
tion to the tree, but he could not suggest any explanation. I 
daresay it is there and in the same condition to this day; if 
anyone wished it, I could easily describe where it might be 
found* One explanation X have had offered is, that an ash-seed 
Had fallen down a deep crack in the willow. But there was no 
sign ©f such a crack—no crack-like cavity—one of the “ rulers ” 
being totally and closely enveloped with the rotten wood, and the 
Other very nearly so. Whether it would have been possible for 
an ash-seed to germinate in a crack which must have been at 
least four feet deep and probably much deeper, and was open at 
the top only and was certainly no larger than the shoot which it 
formed, is a question I must leave to botanists. Another ex¬ 
planation was, that as ash-roots travel for a considerable distance 
underground, it was possible that two such roots, finding suitable 
pabulum in the rotten trunk of the willow, had turned upwards. 
Bat this also I must leave to men of science, and notably to 
CoL Greenwood. T. S. 


PROF. TAIT ON “CRAM* 


on various subjects of Academical interest On the 
subject of “ Cram ” be spoke as follows 

“It is a mere common-place to say that examination, 
or, as 1 have elsewhere called it, artificial selection is, as 
too often conducted, about the most imperfect of human 
institutions; and that in too many cases it is not only 
misleading, but directly destructive, especially when 
proper precautions are not taken to annihilate absolutely 
the chances of a candidate who is merely crammed, not 
in any sense educated. Not long ago I saw an advertise* 
ment to the effect:—* History in an hour, by a Cambridge 
Coach * How much must this author have thought of the 
ability of the examiners before whom his readers were to 
appear ? There is one, but so far as 2 can see, only one, 
way of entirely extirpating cram as a system, it may be 
costly-well, let the candidates bear the expense, if the 
country (which will be ultimately the gainer) should 
refuse. Take your candidates, when fully primed for exa¬ 
mination, and send them off to sea—without books, with¬ 
out even pen and ink; attend assiduously to their 
physical health, but let their minds lie fallow. Continue this 
treatment for a few months, and then turn them suddenly 
into the Examination Hall. Even six months would not 
be wasted in such a process if it really enabled u$ to cure 
the grand inherent defect of all modem examinations. It 
is amusing to think what an outcry would be everywhere 
raised if there were a possibility of such a scheme being 
actually tried—say in Civil Service Examinations. But 
the certainty of such an outcry, under the conditions 
supposed, is of itself a complete proof of the utter abomi¬ 
nation of the cramming system. I shall probably be told, 
by upholders of the present methods, that I know nothing 
about them, that 1 am prejudiced, bigoted, and what not. 
That, of course, is the natural cry of those whose * craft is 
in danger —and it is preserved for all time in the historic 
words, * Thou wert altogether bom in sin, and dost thou 
teach us ? * 1 venture now to state, without the least fear 
of contradiction, a proposition which (whether new or 
not) I consider to be of inestimable value to the country 
at large Wherever the examiners are not in great part 
the teachers also, there will cram to a great extent super¬ 
sede education. I need make no comment on this, 
beyond calling your particular attention to the definite 
article which twice occurs in the sentence, and which 
gives it its peculiar value. 

“ I said, in my former address [eight years ago], that 
Coaching’seems quite natural to all who are engaged 
in it, and, in particular, that it did so to myself more than 
twenty years ago. This shows that it is possible that 
something akin to the results of the profound specula¬ 
tions of Kiemann, Helmholtz, and others, may hold in 
the moral if not in the physical universe. It is pro¬ 
bably new to most of my audience to hear that very 
great authorities are as yet in doubt whether the proper¬ 
ties of space itself are the same in different localities; 
whether, in short, in our rapid flight through space, we 
may not be insensibly getting into a region, our existence 
in which will involve a gradual change of form, in order 
that our physical substance may continue to fit the vary¬ 
ing circumstances of our position. Assume that some¬ 
thing like this holds in the world of mind, and you see at 
once how the same man may, while residing in Edin¬ 
burgh, honestly denounce certain methods as wholly per¬ 
nicious which a few years* residence in Cambridge may 
invest in his eyes with a perfection more than human. I 
do not say that this is an explanation ; but the analogy 
is at least worthy of remark; and I leave further discus¬ 
sion of it to my old friend Mr. Todhunter, who, living in 
the middle of that singular region, tells me he thoroughly 
agrees with me in my main arguments against examina¬ 
tions, and then soundly rates me for my mode of pro¬ 
pounding them. 1 * 

After advocating the restoration of the B.A. degree to 
Edinburgh University, Prof. Tait spoke in forcible terms 




against the centralisation of our various Universities, 
Laccnsing Boards, &c, “with its inevitable acolyte cram.’' 
He illustrated in an original and striking way what he 
thinks would be the inevitable result of centralisation, by 
referring to the dead and motionless uniformity which 
must be the result of the degradation of energy. Prof 
Tait drew a ludicrous yet melancholy picture of what 
would be the results of universal uniformity in the social 
world. 

“ The application of these ideas” he said, u to political 
and social questions, among which of course comes Uni* 
verity centralisation, is not far to seek. What would the 
world of men be without what we may call * social 
entropy'? Everyone would then be his own farmer, 
baker, butcher, brewer, banker, boot-black, &c.—all 
would be at the same dead level—no possible help from 
one to his neighbour, even if it could be required ; no 
distribution of tasks, and therefore (in every department) 
that endless waste which is inevitable in operations con¬ 
ducted on a petty scale. No possibility of that mutual 
reliance and assistance which forms the friendships we 
delight in, none of that variety which is the real charm of 
life—no idea which would not simultaneously strike every 
unit of the race— no news, no books—nothing but same¬ 
ness ! None of the pleasure of being able to assist 
struggling worth, none of gratitude for generous aid. Nay, 
we might pursue it further. No difference of temper, cha¬ 
racter, tendencies, age, sex—a state lower than the lowest 
known in vegetation ; but here the end must come, Or, 
to take a somewhat different point of view (though the 
basis is absolutely the same, for oscillation implies en¬ 
tropy), what if everything were always at its average 
value? Never absolutely either fair or rainy weather, 
clear or cloudy, calm or stormy, hot or cold ; but a dead 
average. Never either absolutely day or night; no 
tides, no seasons ; rnen never either absolutely awake nor 
absolutely asleep—continually in a semi-lethargic state— 
half happy, halt discontented; half playful, half serious— 
neither running, walking, standing, sitting, nor lying, but 
a perpetual average. No catastrophes such as a birth, a 
marriage, or a death—no distinction between man and 
man—nothing of that variety which is the law of nature. 
Eternal, hideous, intolerable sameness, by necessity devoid 
of all capacity for action : the human race turned into a 
set of Niirnberg toy-solders, all cast in the same mould, 
of the same base material, and afl similarly bedaubed 
from the same glaring paint-pots, and moving on the 
same lazy-tongs with tne same relative velocities. No 
one to advise you in a difficulty, no one in whose superior 
strength of mind or body you could confide ; nothing 
around you except what you fed must be but the image 
of yourself (as you will early have learned introspectively 
to look at it)—mean, sordid, and grovelling! No one 
whom you can respect, none to trust—all, like yourself, 
vile and despicable l Here I would gladly say —■ Enough 
of such horrors,* and quit the disgusting theme. But, un¬ 
fortunately, the application has still to come. It will be 
found very pertinent to many things which have been of 
late evolved from the innermost consciousness of state¬ 
craft, and hailed, with altogether inexplicable delight, by 
what seemed (till lately) to be at least a numerical majority 
of the representatives of our countrymen.” 

Prof. Tait then referred to the late Prof. Forbes and 
the recent discussion concerning his character and work. 
For what Prof. Tait has to say on this subject we must 
refer our readers to his address, which is printed in full 
in the Scotsman of the 23rd inst. He then spoke 
of the scheme for extending Edinburgh#University, and 
the facilities which would thereby be acquired for teach¬ 
ing Science practically, as it ought to be taught, and thus 
tend to extinguish M paper-science," a term which “con¬ 
veys to all who are really scientific men an impression of 
most unutterable contempt** In conclusion, Prof, 
Tait referred to the difficulties attending the work of his 


own class, that of “ Natural fTiapoophy” arista#from the 
want of adequate means. He hopes to be able, at least,' 
j to put the Natural Philosophy Pepartment in Edinburg 
! University on a proper footing for pis successor. 


THE SQIRJ&E OF THE ROYAL SOCIETY 

O N Wednesday, April 22, the first soiree of the Royal 
Society since their removal into their new apart¬ 
ments was given by the President, Dr. Hooker, and came 
off with the greatest eclat. There was a remarkably good 
display of scientific apparatus, and we think that the inter¬ 
dependence of theman of Science and of the manufacturer 
of instruments is at no time better exemplified than on 
occasions like the present The apartments devoted to 
the purposes of exhibition were thronged by the most 
eminent in the various branches of Science—it might have 
been said with reason that a considerable fraction of the 
nation's mind had centred for the time being in the rooms 
at Burlington House. Not as an unhealthy sign cither 
did we regard the presence of Archbishop Manning and 
the attention shown towards that divine by scientific men 
of the very opposite poles of thought. 

Of the objects of interest displayed in the six rooms de¬ 
voted to this purpose we can here only give details of the 
more prominent. In the first room several maps and photo¬ 
graphs were exhibited by the Royal Geographical Society; 
also some splendid pieces of glass-work by Messrs. 
Chance, consisting of a dioptric fixed light (4th order) 
with nine prisms and six rings of lenses in four panels, a 
segment of a dioptric totally reflecting mirror first pro¬ 
posed by Mr. Thomas Stevenson, C.E., a dioptric holo- 
phote designed by the same engineer, and a lamp-burner 
designed by Mr. J. N, Douglass, C.E,, with six con* 
centric wicks. This burner can be used either for colza 
oil or for petroleum. The President exhibited also in this 
room some interesting objects from the Kew Museum. 
Amongst these we noticed some fossil copal gums from 
Zanzibar, carved cocoa-nut shells from the Fiji Islands, a 
vase made from the ash of Moguilea utiUs y m ixed with clay, 
from Park, and different chemical and medical products 
from species of Eucalyptus . 

In the second room Mr. Crookes exhibited his ex¬ 
periments showing the attraction and repulsion accom¬ 
panying radiation. The pendulum described by Mr. 
Crookes in his communication to the Society was exbL 
bited under various forms, and the experiments excited 
the liveliest interest. Here also Dr. C. J. B. Williams 
exhibited some new ear-trumpets, and Messrs. Whitehouse 
and Latimer Clark an electrical recorder for registering 
time, speed, distance, and number of passengers inside 
and out in tram-cars and omnibuses. This information 
is registered in four parallel columns in red ink on long 
strips of paper, by automatic pens.—'Mr. Vernon Heath ex¬ 
hibited some autotype landscapes, and the president some 
Tappa dresses from Fiji, which reminded us strongly of 
the ornaments placed in our fire-stoves during the summer. 
Here also we were shown a microscope by Messrs. 
Powell and Lealand, with a & immersion objective 
and the eternal Pbdura scale. 

In the third room, the Entrance Saloon, were some 
exquisitely coloured drawings of the flora of Brazil, and 
landscapes by Miss North,; likewise some coloured draw- 
tag* of New Zealand birds, exhibited by Dr. W. Lawry 
Buller. The pair of new Paradise Birds collected fryf 
Signor D'Abertis* in New Guinea, promised by 
Sciater, was not exhibited. * V? 

In the fourth room, the Reading Room, Dr, 
tainted the apparatus (alreadydescribed put d<riMrms) 
for showing the stoppage of sound fry a non-lwmogenepus 
mixture of air and vapours, and experin 

* B* Nature, vol. vitt. p, ';■) 
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tssttfskg Sevan’s observations on the action of sound on | 
a Jet of water. Dr. J. H. Gladstone exhibited some pho- j 
tographs of fluorescent substances. Bottles containing 
fluorescent liquids, such as aesculin or quinine di-sulphate, 
Ugpear in the photographs nearly as black as a bottle 
filled with ink ; similarly, labels written with such liquids, 
although the character? are Ordinarily invisible to the 
eye, show up their designs when photographed, in this 
room were to be seen also photographs of the Naples 
Aqdarium, exhibited by Mr. w. A. Xloyd, and one of Dr. 
Dobra's Zoological Station at Naples, lent by Mr. Dar¬ 
win ; likewise some lithographed plates of recent Foranti* 
nifera from the Abrolhos Bank, exhibited by Profs. W. 
K. Parker and Rupert Jones, Mr. T. Norman Lockyer 
exhibited a series of photographs of metallic and solar 
spectra enlarged by Messrs, Negretti and Zambra from 
photographs taken by his new method of comparing 
spectra by means of a perforated shutter sliding in front 
of the slit of the spectroscope. In this room the new 
sextant devised by Capt. J, E. Davis was exhibited. 
This instrument, which will be found particularly useful 
m night observations, permits the taking of a series of 
observations without reading off each observation ; this 
being accomplished by the adaptation of a micrometer 
movement to the tangent.screw, and the application of 
indicators to the arc of the instrument. Mr, Alfred Tribe 
here exhibited some specimens of metals (palladium, 
copper, &c.) which had become agglomerated in a most 
remarkable manner by hydrogenisation ; under ordinary 
circumstances the metals shown existed in the form of 
flue powders, but, as soon as charged with hydrogen, 
become agglomerated. 

The fifth room, or Principal Library, is by far the largest 
apartment of the suite. Mr, C V. Walker’s electrical 
apparatus for carrying out the “block system,” or “space 
intervals,” between trains on the South-Eastern Railway, 
was here displayed. Messrs. Tisley and Spiller exhibited 
their compound pendulum apparatus in action, and distri¬ 
buted cards with the exquisite curves described upon 
them* This firm exhibited also the beautiful triple com¬ 
bination double-image prism belonging to Mr. Spottis- 
woode, Mr. E. B. Tylor*s ingenious apparatus for illus¬ 
trating refraction (already described in these columns) 
was exhibited in this room.* We observed also some 
splendid gold crystals exhibited by Mr. W. C. Roberts, 
Chemist to the Mint; Mr. W. H, Barlow’s “ Logograph,” 
a recording instrument for showing the pneumatic action 
accompanying the exercise of the human voice; and a 

S it of gyrostals exhibited by Prof Sir William Thomson. 

easts. Negretti and Zamora exhibited their ingenious 
thermometer for recording deep-sea and atmospheric 


for observing the transit of very faint stars, in which the 
spider lines, capable of the usual micrometer movements, 
are {Ruminated by a side light, and are reflected into the 
eye-piece by a mirror, thus appearing bright upon a dark 
ground, and by interposing coloured glasses between the 
iterate the. spider Uses can be coloured at’ pleasure. 
Sir Shades Wheatstone's new photometer t$ well worthy 
ofhptfre: the screen slides along the divided scale and 
its motion causes the increased overlapping of two sliding 
is of neutral-tint glas*. The fight is looked at 


f weaves Of neutral-tint glas*. The fight is looked at 
y through a hole in the screen, and the latter 
along the scale till the light just ceases to be 
r We noticed also a micro-spectroscope of very 
definition, • stewing the absorption spectrum of 
cantharidei. Mr. Apps exhibited a model and diagram 
of a fireproof building, and a model of an improved 
tpparatus for kidicatmg the speed of nerving shafts, 
btffe being the inventions of Sir David Salomons. 

* rqcowwwi Uctuiwi using tltf* apuatn jk&t the 

-w#sW.'Wth fMeoned; tta efte exhibited toon cetied to *ct attkfectorUy, 


The plan for rendering buildings fireproof consists in 
laying on water-pipes between the walk 5 md floors of the 
building, these pipes being self-acting by means of fusible- 
metal plugs or electrical communications. The last- 
named model is an application of the ordinary governor 
balls, which are connected with the shaft, and by a system 
of levers, with an index, which moves up a graduated 
scale. A double-action spectroscope with a divided 
object-glass, made by Grubb, of Dublin, was shown add 
explained by Lord Lindsay ; this instrument is intended 
by its owner to be attached to a large equatorial for the 
observation of stellar spectra. Among other noticeable 
things in this room we may mention the Megohm, one 
million British Association units, by Messrs. Elliott 
Brothers j Mr. George Barnard's highly artistic water¬ 
colour drawings and the copies Of sacred Icons of the 
Greek Church in Russia, and photographs by Mr. John 
Leighton. Col, Stuart Wortle/s photographs from life 
are high examples of art, and the group of living corals 
{Astroidcs calicula) from the Bay of Naples, exhibited by 
the Crystal Palace Aquarium Company, attracted large 
numbers of admirers by their beauty. At 10 o’clock Dri 
R» Norris, of Birmingham, exhibited in the meeting-room 
experiments to illustrate a form of contractive energy 
which displays itself in various substances. Among other 
things the Doctor showed that the statement that india- 
rubber contracts by heat is incorrect; this substance, it 
is true, contracts in the direction of its length, but it ex¬ 
pands in breadth at the same time, thus resembling the 
so-called contraction of muscular fibre. 

In soirees of this kind experiments illustrative of new 
chemical discoveries are generally “ conspicuous by their 
absence.” This surely cannot be due to the fact that the 
science does not permit of public demonstration; it arises 
rather from the “ messy” nature of the materials employed 
by chemists, thus precluding the introduction of chemicals 
into such rooms as are devoted by the Society to their 
gatherings. We are of opinion that in not fitting up and 
adding to their now noble apartments a laboratory, an 
omission has been made which may be regretted in the 
future. 


THE LECTURES AT THE ZOOLOGICAL 
SOCIETY'S GARDENS 
II. 

I ltf the second and third of his lectures On the Geogra¬ 
phical Distribution of the Mammalia, delivered on 
the Tuesday and Friday of last week, Mr. Sclater de¬ 
scribed in detail the ranges of the different orders of 
terrestrial mammals ; and to avoid unnecessary repetition, 
employed the well-known system of division of the earth’s 
surface, proposed before the Linnean Society in 1857, from 
a study of the bird class, according to which there are 
six regions—(1) The Palaarctic > including Europe, Africa 
north of the Atlas Mountains, and Northern Asia. (2) 
The Ethiopian , including all Africa south of the Atlas 
Mountains, and the southern part of Arabia. (3) The 
Indian , including Asia south of the Himalayas, Southern 
China, and the Indian Archipelago. (4) The Australian^ 
including Australasia, (5} The Nearctic y including North 
America down to the centre of Mexico ; and (o) The 
Neotropical^ including South and Central America, The 
following is a summary of his remarks. 

Among the monkeys the anthropoid apes inhabit equa¬ 
torial Africa, where the gorilla and chimpanzee are found j 
Sumatra and Borneo are the home of the orang outatlg; 
while the eastern portion of India, Burmah, and tne Indian 
Archipelago constitute the habitat of the various species 
0 1 gibbon. The catarrh ine monkeys, Including the green 
monkeys {Orcopttktci), and the macaques inhabit Africa 
and India respectively; the latter, however, extending 
into Africa north of the Sahara, as far as Apes Hill ana 
the Rock of Gibraltar. The platyrrhine monkeys, among 
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which are the spider monkeys, the howlers, and the mar* 
mosets, are found in the Neotropical region, except in its 
southern and western parts. The lemurs are mostly con¬ 
fined to the island of Madagascar, some few inhabiting 
Eastern India, and two forms occurring in Western 
Africa. 

Among the large order of the Carnivora the lion is a 
denizen of the forests of the Ethiopian region, and spreads 
slightly beyond it into India. The tiger is found in the 
Indian region, and spreads up into China and Central 
Asia, where its coat becomes coarser in texture. The 
leopard is distributed over the districts of the lion and 
tiger ; it is also found in Borneo and Ceylon, whilst the 
lynx occurs in the Neartic and Palaearctic regions. The 
dogs are cosmopolitan, though it is doubtful whether the 
single form of Australia has not been introduced by man 
in early times. The bears inhabit the Palaearctic, the 
Nearctic, and the Indian regions, “being also found in the 
Andes of Peru. 

Among the odd-toed, or Perissodactylate Ungulates, 
the horses and asses are strictly Old-World forms, the 
exact place of origin of the former being uncertain. The 
asses are spread over the Indian and Ethiopian regions. 
The tapir is very aberrant in its distribution, one species 
appearing only in Sumatra and the Malay Peninsula, while 
in the northern portion of South America and Central 
America three others occur. The rhinoceroses are from 
the Indian and Ethiopian regions only, the Asiatic species 
all being now or having lately been exhibited in the Zoo¬ 
logical Gardens. Those from Africa are less perfectly 
known, only two species having been accurately deter¬ 
mined. 

Among the even-toed, or Artiodactylate Ungulates, the 
camels are vety peculiar in their habitats, the Llamas of 
the Andes and the camels of Africa, Arabia, and part of 
Russian Asia being the only known forms j those from the 
last-named locality being the only known wild true camels 
of the present day. The giraffe is purely Ethiopian. The 
bison in North America represents the oxen of the Indian 
region, which in Africa ana Arabia are in great measure 
replaced by the antelopes, so varied in form and size. 
The Cervida; are not found in the Ethiopian nor Aus¬ 
tralian regions. The hippopotamus inhabits all the large 
rivers of Africa, the smaller species being found in and 
about Liberia. Of the Swine-family the peccaries are the 
representatives in the Neotropical region, whilst the 
quaint Wart-Hog and Red River Hog are exclusively 
African. 

The hyrax, or coney of Scripture, whose zoological 
position is so uncertain, is found in Arabia and parts of 
Africa only. 

There are only two species of elephant known, the Indian 
being from the Indian region, and the African from the 
Ethiopian. In very recent times they abounded in 
Siberia, and earlier still in many other parts of the 
world. 

The Neotropical region abounds in peculiar Edentate 
animals, as the armadillos, sloths, and ant-eaters. The 
scaly ant-eaters or Pangolins, and the ant-bears or 
Orycteropus, are found, the former in India and Africa, 
the latter in Africa only. 

Among the Insectivora, the peculiar Solenodon inhabits 
St. Domingo; the, gilded mole, South Africa; the 
Tenrec, Madagascar; and the Tupaias, the Malay 
districts. 

Among the Rodenti* the porcupines, divided into two 
well-distinguished sub-families, inhabit; one the Old and 
the other the New World. The Neotropical region, how¬ 
ever, is the head-quarters of the Hystridden ; the capybara, 
together with the agoutis, and numerous other forms 
that locality. Them are also found the 
chinchilla and viscacha. The beaver abounds in the 
Nearctic region, and used to do so in Europe, till the 


increase of population has almost exterminated it The 
hare and rabbits have a wider distribution, as have also 
the squirrels. 

It will be noticed that Australia has been scarcely men^ 
tioned in the above remarks, and that the dog which is 
spoken of in connection with it is not known certainly to 
be indigenous. * This is because the mammalian fauna is 
almost entirely represented by animals of the Marsupial 
order, the kangaroos, bandicoots^ phalangcrs, wombat, 
koala, thylacine, and dasyuree being peculiar to it a^a 
Van Dieman’s land. Among Marsupialia the group of 
opossums is only found in the Neotropical region,extend¬ 
ing quite through Mexico into the United States. 

The Monotremata, including only the duck-bill or 
omithorhynchus and the echidna, are confined to New 
South Wales and Tasmania. 

{To be continued,) 


THE FLUCTUATIONS Of THE AMERICAN 

LANES AND THE DEVELOPMENT OF 

SUN-SPOIS 

TN the course of an investigation, undertaken in my 
* capacity as Geologist to the B.N.A. Boundary Com¬ 
mission, as to late changes of level in the Lake ot the 
Woods, bearing on the accuracy of certain former sur¬ 
veys, 1 found it desirable to tabulate the betterdtnown 
fluctuations of the great lakes for a series of years as a 
term of comparison. The observations of secular change 
in Lake Erie are the most complete, and these, when 
plotted out to scale, showed a series of well-marked un¬ 
dulations which suggested the possibility of a connection 
with the eleven-yearly period of sun-spot maxima. A 
comparison with Mr. Carrington’s diagram of the latter 
confirmed this idea, and as I do not remember to have 
seen these phenomena connected previously, I have been 
induced to draw out the reduction of both curves here 
presented, and the table of the height of water in the 
lakes. 

The changes of level affecting the great lakes are 
classed as follows by Colonel Whittlesey, who has given 
much attention to the subject 

1. General rise and fall, extending through a period of 
many years, which may be called the “ Secular Variation/ 1 

2. Annual rise and fall within certain limits, the period 
of which is completed in about twelve months. 

3 * A sudden, frequent, but irregular movement vaiying 
from a few inches to several feet. This is of two kinds, 
one due to obvious causes, such as winds and storms; 
another, described as a slow pendulum-like oscillation, baa 
been somewhat fully discussed by Whittlesey in a paper 
read before the American Association at its last meeting, 
and is due probably to barometric changes in the super¬ 
incumbent atmosphere. 

The first class is the only one directly included b the 
present inquiry, 

l, —Table of Great Lakes,— In Mr. Lockyeris new work 
on Solar Physics, chap, xxvi., entitled * The Meteorology 
of the Future/' exhibits the parallelism of period* of 
soiar energy, as denoted by the outburst of sun-spots, 
with the maximum periods of rainfall and cyclones, and 
for the southern hemisphere, by a discussion of bis eiira 
and Mr. Meldrum’s results. In die tabid (p. $0$) lb*ye 
arranged the more accurate numerical observations 
the height of the lakes from registers kept for the fcOf 
few years, in a method similar to that there adopted. A 

Prof. Kingston’s observations of Lake Ontario 
taken at Toronto, and measured upward from an artti* 
trary mark. They extend from the year 
include the minimum periods of 1856 and fdey/hw die 
maximum of i860. Taking the mean ^ 



tnksjmum and maximum epochal year, and one 
if, a* te <fonfe% >fr, M«drttm l , and 
Cta£ a mfein from each offhrtfe tri-yeatfy periods; 



the agreement is close between the solar periods and 
those of fluctuation in the lakes. 

The remaining observations are those of the U.S. Lake 
Survey, and include only one period each of maximum 
and minimum in solar spots. The measurements of the 
\J,$. Survey are reckoned downwards (tarn a mark repre¬ 
senting the high water of 1838 in each of the lakes, but 
in the‘table here given they have been reduced so as to 
read upwards from an arbitrary line chosen 4 feet below 
that datum. They are thus rendered mote intelligible 
and made to agree in sense with Prof. Kingston’s 


mtwxwtm* . 
The result is the 1 
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it result is the same in each of the lakes, only differ- 
n amount by a few inches. A mean deduced from 
J.S. Lake Survey observation* in Lakes Superior, 
Uigaa, £He, *ad Ontario, give* a difference between 
yiui surrounding the maximum of j8oo and the 
Bpiht of 1867 of (4*d4 inches in favour of the 


9. diagram (if Curves ,—?he curve representing the 
0/ take prie/roro 1788 to 1857 inclusive is 
mmmm* op a care&il discussion of the evidence col¬ 
lected hy CC 1 . Whittlesey and given by Wm most fully in 
t^f Sflttithscnian Contributions to Knowledge ” for 

■ *Fr«n 1788 te 1814 thae at* no accurate measurements 
^ JW V#r«ogniaed datum line, wd 1 therefore give 
‘Mm. hteMweptents and apwotdmattoni on which 
■l&fieneral curve for tiwse years has beea constructed. 


tlu^k^ription oi the to'CtniUoh of the lake will be seen 


in many cases to apply with verbal accuracy to the sun' 
spot curve. ' ■ ”• * * ■ * *' ,* % '■ 

44 r7#&—1790. By tradition derived from the early 
settlers very high; according to some as high as 
but this is doubtful. - ■ 

44 ty 96, By the first emigrants and surveyors reported 
as very low—5 feet below 1838. 

* 1797. Rising rapidly. 

“ 1798. Water continues to rise, but 3 feet below June 
1838. 

** 1800. Very high ; old roads flooded. 

“ 1801, Still high. 

“ 1802. Very low ; reported by old settlers as lower than 
1797 - 

44 1806. Very low ; reported by old settlers as lower than 
i8or—2, and declining regularly to 1809—10 when it 
reached a level by many considered as low as that of 
1819. 

44 1811. Rise of 6 inches in the spring over 1810, by 
‘ measurement, and a fall of 2 inches. 

44 18x2. Rise of 14 inches in springover 1810, by mea¬ 
surement, and a fall of 3 inches. 

"1813. Rise of 2 feet 2 inches in spring over 18 to by 
measurement. 

44 1814. Rise of 2 feet 6 inches in spring above general 
level of 1813." 

From 1815 to 1833, both inclusive, occasional measure¬ 
ment to fixed data exist ; the supplementary notes are here 
given* 

44 1815, Rise of 3 feet above average level of 1814. (This 
statement is not confirmed by an actual measurement 
made in August, and is probably exaggerated). 

44 1816, Water still high, but falling, and continued to 
fall till 1819, 

44 1819. Lowest well-ascertained level of the waters in 
Lake Eric. 

41 182a Stated to be in August as low as 1819. 

“1821. Rising. 

44 1822. Rising ; in the spring 4 feet below June 1838* 

44 1823. Rising ; in the spring 3 feet 3 inches below 1838. 

44 1824^ Rising gradually. 

44 182$. Rising ; lowest level 3 feet below June 1838. 

44 1826. Rising ; lowest level 2 feet 10 inchesbelow June 
1838. * 

44 1827. About the general level of 1815. 

44 1829. Water still rising. 

44 1830. General level same as 1828. 

v< 1831* Lower than last year; yearly change at least 
3 feet.—CoL Whiting. (Probably an error as this would 

E lace the water unprecedentedly low. Col. Whiting pro- 
ably ascertained that the lake was falling and erred in 
I taking some former high-water mark for that of the pre- 
j ceding year). 

I 44 1832. General average 2 feet 10 inches below June 
1838. 

44 1833. General average 3 feet 2 inches below June 
1838." 

From this date to 1857 many actual measurements are 
given by Whittlesey, and from these the curve for those 
years lias been constructed. The whole of the observa¬ 
tions are reduced as neatly as possible to the average 
I level for each year by comparison with a mean annual 
I curve for about 10 years constructed from monthly 
averages of bi-five-day means given by the U.S. Lake 
Survey. 1850 to 1869 both inclusive are from yearly 
means derived from continuous observations at Cleveland 
j by the U.S. Survey. 1871 to 1873 are from information 
kindly furnished by Gen, Comstock, Director of the Lake 
Survey. I have no data for 187a 
j The earlier and less systematic observers of the fluctua¬ 
tions of the lakes would scarcely give attention to any but 
| the more important changes of level, and it is possible 
that these in many cases may have been exaggerated in 
amount. It would seem improbable, however, from the 
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extreme, and the Intervals characterised by thetr deficiency 
so short that the lakes seem to have been unable to follow 


number of observations which have come down to us* 
that any variations of importance have escaped notice. 

In the upper part of the diagram, the unbroken line 
represents Carrington's curve founded on the number of 
sun-spots. The broken line is a reduction of a mean 
curve based on the area of the spots given by De la Rue, 
Stewart, and Loewy in the Philosophical Transactions for 
1870 ; and is introduced as showmg the solar periods to 
a later date. 

3. General Remarks.—'Tht first four maxima of sun¬ 
spots represented in the table being separated by long 
intervals of years with few spots, and not being very 
intense, would appear to have been closely followed by 
L. Erie. More especially 1837, the year of greatest 
known intensity according to both spot curves (333 new 
groups of spots according to Schwabe), was marked in its 
effects on the lakes, giving rise in 1838 to the highest re¬ 
corded level of the waters in Erie and Ontario, and pro¬ 
bably also in Superior, though here the data are not so 
certain. The high-water mark of 1838 has since been 
employed as the datum to which all the measurements of 
the Lake Survey are reduced. 

The three last periods of maxima of sun-spots are 


them as closely as before. One period of high water 
being to a great extent merged in the next, and resulting 
in a general high state of the lakes for the last thirty years, 
which may be connected with the Wolfian Cycle of fifty- 
six years in the development of sun-spots. The lakes do 
not seem to have responded to the maximum of 2848, but 
by a reference to the curve of area of sun-spots, it wui be 
seen that the intensity of this period was not so great as 
of those on either side of it, ana the period of maximum 
was maintained for a very short time only. The im¬ 
portant sun-spot maximum of 1859-60 was evident in its 
effect on the lakes even at their present general high level. 
With regard to the Lake of the Woods the data are slight, 
but it may be mentioned that this lake is known to have 
been very low in 1823, and in 1859 to have attained a 
point which it has never touched since, and which is about 
3 feet higher than the present level. The lake is also 
known to have been for a good many years higher than 
usual, and at least one well-marked high water took place 
between 1823 and 1859, which may very probably nave 
been synchronous with that of 1838 on the great lakes. 



This lake derives its water from the western slope of th< 
same Laurentian range which feeds Lake Superior. 

The correspondence between the periods of maxima and 
minima in solar-spot cycles and in the fluctuation of the 
great lakes,though byno means absolute, seems to be suffi¬ 
ciently close to open a very interesting field of inquiry, 
and to show the extension of the meteorological cycle 
already deduced by Messrs. Meld rum and Lockyer foi 
oceanic areas in the southern hemisphere, to continental 
ones in the northern. 

The great lakes in their changes of mean yearly level 
probably show a very correct average of the rainfall ovei 
a large area, and thus indicate the relative amount ol 
evaporation taking place in different seasons. It is to be 
observed, however, that the actual mean annual outflow 
of the lakes would be a better criterion, and that from the 
form of the river valleys giving exit to the waters, this 
must necessarily increase in a much greater ratio than 
the measured change of level in the lake itself. It is 
much to be desired that such observations should be sys- 
tematically made. The occurrence offseasons of great 
y 1 eva P°* alion and precipitation, as indicated 
by the lakes synchronously with those of maximum in 
solar-spot production, would tend to confirm the opinions 
previously formed as to the coincidence of the latter with 
periods of greater solar activity. Wolf, as quoted by 
chamber*, states trom an examination of the Chronicles 


| of Zurich, “ that years rich in solar spots are In 
general drier and more fruitful than those of an opposite 
character, while the latter are wetter and stormien than 
the former.'* Gautier, from a more extended senes of 
observations, including both Europe and America, baa 
deduced an exactly opposite conclusion, which, from the 
evidence of the great lakes, would appear to be the 
correct one. 

It is quite possible, however, that both maybe true {see 

Solar Physics/ p. 430). The great lakes lying at the 
base of the Laurentides, where moisture-bearing winds 
from the southward and westward are interrupted in their 
course, and meet with cold currents journeying over these 
hills from the north, ate essentially in an Jam of precipi- 
tation, and greater precipitation would here be the natural 
result of greater solar energy. In other regions excessive 
evaporation may result from the same cause, and this 
may account for the gradual desiccation which on die 
authority of many observers is going on at present over 
great areas of the inland plains of the west 

The observations here given cannot be accepted 
conclusive, but derive additional importance from lie 
large area which they represent, and may suggest ing 
systematic investigation of the subject, and the aheutnt^ 
lation of accurate observations, vfhicit in 
years may lead to results of greater value. ^ - 
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POLARISATION OF LIGHT* 

VIII. 


A QUARTZ plate cut parallel to the axis, when exa¬ 
mined with convergent light, gives curves in the form 
ofhyperbolas. These curves are wider in proportion to the 
thinness of the.plate, but if the plate be thick enough to 
reader the curves moderately fine, the colour becomes 
very faint. They may, however, be rendered distinct by 
using homogeneous light. The dark and light parts ex¬ 
change positions when the analyser is turned through 9o°. 
Two such plates with their axes at right angles to one 
another give coloured hyperbolas perfectly visible with 
the white light. Plates of Iceland spar exhibit similar 
phenomena, but the lines and curves are far more closely 
packed. 

If the plate be cut in a direction inclined at 45 0 (or at 
any angle differing considerably from o° or 90°) to the 
axis, the curves are approximately straight lines perpen¬ 
dicular to the principal section of the plate. Two such 
plates placed with their principal planes at right angles 
to one another give straight lines bisecting the angle 
between the principal planes. On this principle Savart 
constructed the polariscope which bears his name. It 
consists of two such plates and an analyser, and forms a 
very delicate test of the presence of polarisation. The 
lines are, of course, always in the direction described 



of vibration of the two rays will be those of the bisectors 
of the angles made by tne two lines. If, therefore, the 
crystal be so placed that the line joining the extremities 
of the two axes coincides with the plane of vibration of 
either polariser or analyser, it is not difficult to see that 
there will be a black cross passing through the centre of 
the field, with one pair of arms in the line joining the ex¬ 
tremities of the axes and the other pair at right angles 
to it. But if the plate be turned in its own plane round 
the central point, the points, for which the vibrations are 
parallel or perpendicular to those of the polariser or 
analyser, will no longer lie in straight lines passing 
through the centre, but will form two branches of a 
hyperbolic curve, passing respectively through the extremi¬ 
ties of the optic axes. 

If the analyser be turned round, the dark hyperbolic 
brushes, or the black cross, will undergo the changes 
analogous to those shown in the cross in the case of uni* 
axal crystals ; but the most interesting effects are those 
seen when the polariser and analyser are crossed, and the 
crystal is turned in its own plane. 

The angle between the optic axes in different kinds of 
crystals varies very much ; in those where the angle is 
small it is easy to exhibit both at once in the field of view, 
but in others where the angle is large it is necessary to 
tilt the crystal so as to bring the two successively into 
view. In the latter case the crystal is sometimes cut in a 
direction perpendicular to one of the axes. The rings are 
then nearly circular, especially towards the centre, and in 
that respect they resemble those of a uni-axal crystal; 



Fig 37. 
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above, and the delicacy of the test increases in proportion 
as their direction becomes more and more nearly perpen¬ 
dicular to the original plane of vibration. 

Bi-axal crystals exhibit a more complicated system of 
rings and crosses, or brushes as they may in this case be 
better termed. If such a crystal be cut in a direction 
perpendicular to the line which bisects the angle between 
the two optic axes (or the middle line, as it is called), the 
extremity of each of the axes will be surrounded with 
rings similar to those described in the case of the uni-axal 
crystals. The larger rings, however, are not strictly 
circles but are distorted and drawn put towards one 
another; those which are larger still meet at a point mid- 
way between the centres, and form a figure of 8, or iem- 
niscata; beyond this they form curves less and less com¬ 
pressed to wards the crossing point, and approximate more 
mndmore nearly to an oval (see Fig. 26). 

The vibrations of the two rays emerging from any 
WWttt of a bi-axal crystal are as followsOf the two rays 
prodtused by the double refraction of a bbaxal crystal 
neither follows the ordinary law of refraction ; but one 
does So tnore newly than the other, and is on that 
7 account called for convenience the ordinary ray. And if 
any point of the field of view we draw two lines 
. to &e points where the optic axes emerge, the directions 

;YV\vV' v •' . * Continued from p- 466, 


but the character of the specimen can never be mistaken 
because the rings arc intersected by a black bar, or two 
arms in the same straight line, instead of by four arms at 
right angles to one another, as would have been the case 
if the crystal had been uni-axal. The following are the 
angles made by the optic waves in a few crystals 
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These angles are determined by placing the crystal 
for an examination into an apparatus adapted to show the 
rings, and attaching it to an arm whereby the plate can 
be turned about an axis in its own plane. The axis is 
furnished with a circle divided into degrees and seconds, 
and an index. If this axis be horizontal, the plate is so 
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pt&ced that the line joining the centres of the two systems 
of rings is vertical, and the crystal is tot turned so as to 
bring one centre into the centre of the held of view 
(usually marked by cross wires); the index is then read, 
and the crystal turned so as to bring the centre of the 
second system of rings to the centre of the field. The 
index is again read, and the difference of the two read¬ 
ings noted. This, however, gives not the true angle of 
the optic axes, but the apparent angle in air, that is, the 
angle between the rays as affected by refraction on emerg¬ 
ing from the crystal. (Sec Fig. 27.) 

In some crystals the optic axes have different angles of 
inclination for the different rays of the spectrum. Of this 
tltanite or sphene is an example. All rays have a common 
middle line, and lie in the same plane, but the optic axes for 
the red rays are more widely separated than those for the 
blue, and consequently the part of the field which would 
exhibit a dark brush if red light were used is deprived of 
the red rays but not of the blue. The brushes, therefore, 
appear broader than with ordinary crystals, and are tinned 
with blue on the edges farthest from the middle point, 
and with red on the edges nearest to it. It is said that 
a similar distribution of the optic axes, or its opposite 
in which the red rays are least separated and tne blue 
most, is found in all crystals belonging to the rhombic 
system. 

In other crystals, the axes all lie in one plane, but all 
have not the same middle line, so that the two ring sys¬ 
tems are unsymmetrical. This is the case with borax. 
In others the optic axes for different colours lie in diffe¬ 
rent planes, all of which pass through the middle line. 

Lastly, we may mention the crystals brookite and tar¬ 
trate of ammonia soda and potash, in which the optic 
axes for the two extremities of the spectrum lie in planes 
at right angles >0 one another, both passing through the 
same middle }jpe. If the systems pr rings be examined 
with light which fias been so widely dispersed that the 
poison illuminating the field in any given position is prac¬ 
ticably monochromatic, and the position of the instrument 
shifted through the different parts of the spectrum (or 
what is more convenient, if the different parts of the 
spectmm be successively thrown on the polariscope by 
means of a totally reflecting prism), the optic axes will 
be seen to draw gradually together until the figure closely 
resembles that of a uni-axal crystal; after which the axes 
open out in a direction at right angles to the former, until 
they have attained their greatest expansion. This experi¬ 
ment requires a strong light, butjit is instructive, as show¬ 
ing the exact distribution of the optic axes for different 
rays. 

In some bi-axal crystals, notably in gypsum, the distri¬ 
bution of the optic axes varies with the temperature. 
When the crystal is heated the angle between the optic 
axes diminishes until the crystal appears uni-axal; with a 
further increase of temperature the axes again open out, 
but in a direction at right angles to the former. When 
the crystal is cooled the axes generally resume their 
original directions. Sometimes, however, when the heat¬ 
ing has been carried to a great degree, or has teen con¬ 
tinued for along time, the axes never completely return to 
their normal condition; and in such a case the crystal 
may appear permanently uni-axal. Such an appearance, 
when permanent, has been considered a test of former 
heating; and this phenomenon, when presented by crys¬ 
tals found in a state of nature, may be taken as evidence 
that the rocks in which they have been formed have been 
subject to high temperatures. 

In the production and examination of the rings 
hitherto described, we have used light which has been 
plane-polarised and plane-analysed; but there is nothing 
to prevent our polarising the light or analysing it circu¬ 
larly, or indeed doing both* 

K a quarter-undulation plate be placed between the 
pplariser and the crystal to be examined, with its axis in¬ 


clined at 45* to the plane of original vibration, the light 
will fall upon the plateIn a state of ckcular pdbtisatioii y 
and as the polarisation will thya have no reference to any 
particular plane of vibration, the black cross will dis¬ 
appear. A system of rings wiU be pm duced, but' they 
will be discontinuous*'' At each quadmht, depending 
upon the position of the analyser, the xjtydo 
broken, the portions m opposite quadrants Selng «!<& 1 
traded of expanded, so tbat in passing from one quadrant 
to the next the colours pass into thefr comp" 
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Suarter-undU- 


If either the direction of the axis of the ^_ 

lation plate be changed from 45* On one sideto 4 *r on,Sm¬ 
other side of the plane of Vibration of the polarfser; or 
if the crystal be changed for another of an opposite 
character (i.s. negative for positive, or vice vtr$d\ the 
quadrants which were first contracted will be expanded, 
and those which were first expanded will be contracted; 
Hence for a given position Of the quarter-undulation 
plate the appearance of the rings will furnish a means 
of determining the Character of the crystal under exami¬ 
nation. 

Similar effects arc produced if the quarter-undulation 
plate be placed between the crystal and the analyser; that 
is, if the light be analysed circularly. 

In the case of bl-axal crystals under the action of light 
polarised or analysed circularly, the black brushes are 
wanting, but they are replaced by lines of the same form 
marking where the segments of the lemniscatas pass from 
given colours into their complemetUaries. , 

If the light be both polarised and analysed circularly, 
all trace of direction will have disappeared. In uni-axal 
crystals the rings will take the form of perfect circles 
without break of any kind ; and in bi-axal they will exhi¬ 
bit complete lemniscatas. 

To pursue this matter one step farther. Suppose that, 
the arrangements remaining otherwise as before (vit., 
first, the polariser; secondly, a quarter-undulation plate 
with its axis at 45° to the principal plane of the polamer; 
thirdly, a uni-axal crystal; fourthly, a quarter-undulation 
plate with its axis parallel or perpendicular to the first; 
and, lastly, the analyser), the analyser be turned round ; 
then in any position intermediate to o° and 90° the rings 
will be contracted and extended in opposite quadrants 
until at 45 0 they are divided by two diagonals, on each 
side of which the colours are complementary. Beyond 
45 0 the rings begin to coalesce, until at 90° the four 
quadrants coincide again. During this movement the 
centre has changed from bright to dark, If the motion of 
the analyser be reversed the quadrants which before con¬ 
tracted now expand, and vice vend. Again, if the crystal 
be replaced by another of an opposite character, say post* 
tive for negative, the effect on the quadrants of the rings 
will be reversed. This method of examination, therefore, 
affords a test of the character of a crystal. 

A similar process applies to bi-axal crystals ; but in 
this case the diagonals interrupting the rings art replaced 
by a pair of rectangular hyperbolas, on either side of 
which the rings expand or contract, and did effect is Xt" 
versed by reversing the motion of the analyser, dr by re¬ 
placing a positive by a negative crystal The test experi¬ 
ment may then be made by turning the analyser slightly 
to the right or left, and observing whether the rings 
appear to advance to, or recedefrom, one another In thi 
centre of the field. In particular if, the polariser and 
analyser being parallel the first plate have W axii 
N.E. direction to a person looking thmugh fhe 1 ^ 
the second plate with its axis at right angle 
former, and the crystal be so placed that the I 
the optic axes by N.S., then on ttkrskiiug 
right, the rings will advance towards pint AnmhaiM-- 
crystal be negative, and recede if ft be 

(Tfi be ctntmued.) -'v *'¥ 
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FLOWERS OF THE PRIMROSE DESTROYED 
BY BIRDS 

\X/E have received a number of answers to Mr* 

™ Darwin's letter on this subject in Nature, vol* ix., 
p. *82; these we have thought it advisable to bring to* 
gether here. On the general question of the destruction 
of flowers by birds, Prof. Thiseltoa Dyer writes as 
follows 

Mil. Darwin remarks that he has never heard of any bird 
in Ettropending on nectar. There is perhaps one well-authen- 
ticated instance in Gilbert White’s 44 Selbome " (illustrated edition, 
p. 186) : “ The pettichap* .... runs up the stems of the crown 
imperials, and putting its head into the bells of those flowers, 
sips the liquor which stands in the nectarine of each petal.” 
This is the more curious, because, according to Kirby and 
Spence (“Entomology,” 7th edition, p, 384), this plant “tempts 
in vain the parsing bee probably aware of some noxious quality 
that it possesses.” 1 do not know how far this is true, but it has 
a peculiar odour which makes it rather unpopular as a garden 
plant. 

I have, in my note book, another instance, also from theZi/wrAr, 
of a plant visited for nectar in an extra*tropical country. Mrs. 
Barber relates that in South Africa “the long tubular flowers 
of the aloe are well supplied with nectar, and this provision 
affords during the winter season a continued store of food for 
our beautiful sun-birds,” the numerous species of the genus 
Ntciarinia (Journ. R. Hort. Soc., n.a, ii. So). 

Two other cases of the destruction of flowers by birds occur 
to me, I'was assured this year that the flowers of the common 
crocus are persistently destroyed by sparrows, at least in the 
neighbourhood of Hammersmith. The base of the perianth 
tube, which is the usual seat of any secretion of nectar, is here 
beneath the surface of the ground ; perhaps, however, the style 
and stigma are attractive to the birds. I did not investigate 
the matter at aU closely, but my informant was an observant 
person, who 1 think would be likely to have satisfied himself 
that the sparrows really did the mischief, the effects of which 
were obvious enough. If so, we have a clear instance in crocus- 
eating of an acquired habit on their part 

The other case, that of the destruction of flower-buds of 
fruit-trees by bullfinches, is probably well known. The mis¬ 
chief is said to be out of all proportion to any benefit the birds 
can derive from it, as regards food. Such a visitation would 
obviously tell heavily against the plants in any country where 
they formed part of the indigenous flora, and had to take their 
chance with the rest. 

Dr. J. H. Gladstone writes, that in his garden the 
flowers of the primroses have been similarly bitten off, 
and the crocuses also. He says— 

Owe morning some weeks ago I especially remember 
seeing the beds and the gravel walks strewn with the yellow 
petals of the latter flower, which were severed from their 
•talks, and bore abundant marks of the sharp beaks winch had 
tom them asunder. I cannot learn that anyone saw these 
London birds at their destructive work, which was probably 
done before any of us were stirring. 

Mr, T« R. Archer Briggs, of Plymouth, writes— 

l have been familiar with the fact to which Mr. Darwin 
directs attention for as long a period as that during which 
hA ASys it has engaged his own, without, however, my being 
able to point out the author of the mischief. In the neigh- 
.bohrtiooa of Plymouth it is no uncommon thing to find the 
flowers both of the primrose and polyanthus bitten off and lying 
around the plants exactly as Mr* Darwin has described ; indeed, 
SO often does this occur here, that l have known it a source of 
annoyance to cultivators of the latter plant When residing 
srimo yehrs ago at a house in the parish of Egg Buckland, about 
four miles flrom Plymouth* I remember to have repeatedly seen 
t^olyentbu r flowers in the grounds so destroyed, and to have 
heerdU asserted that the redbreast whs the culprit; but of this 
no *:#0c>fw The locality is a land of springs 

antfitwams, and it could not have been a want of water that 
fed rife destroyer to do the Work there. 

. portion of the primrose is much infested by small 

end l have sometimes thought that a bird, for 
;Afetaake^feeding on these, might be led to bite the flowers; 


but, on the other hand, they are so minute that one can scarcely 
think they would attract its notice. 

I would say, in reply to Mr. Darwin’s queries, that primroses 
1 are in profusion about Plymouth (at least beyond the immediate 
neighbourhood of the town, whence they have been rooted out 
I by wretched fern- and wild flower-grubbers), but 1 have never 
seen the flowers bitten off to such an extent rs in the small 
Kentish wood he refers to, or in a sufficiently large quantity to 
materially affect the numbers of the species here. 

The Rev. H. C. Key, of Stretton Rectory, Hertford, 
says that primroses being in great abundance in his 
neighbourhood, he was led by Mr. Darwin's letter to 
make a careful search for flowers bittten off in the way he 
describes, but he failed to End even one. 

It is obvious that the abundance of other food for which birds 
have a preference—such as apple, pear, plum, and cherry 
blossoms afford—may possibly have saved our primrose flowers 
from destruction ; but, taking into consideration the fact that 
animal food must necessarily be supplied to the young birds at 
this season, I should be disposed to suggest that the primroses 
Mr. Darwin speaks of have been mutilated by birds rather for 
the sake of procuring thrips and other beetles, which are 
attracted by the nectar, than for the nectar itself. 

I find the untouched primrose flowers here swarm with beetles 
and ac&ri ; but the great profusion of apple, and pear-blossom, 
&c., close at hand, may prove more attractive to the birds from 
the flowers being more open, and therefore more easily accessible, 

. Mr. G. M. Seabroke writes— 

I have observed the same thing as he relates in my small 
garden in this town. Nearly all the early buds from some twenty 
primrose plants were bitten off. and birds of some sort were un¬ 
doubtedly the perpetrators of the mischief. I laid the blame on 
the sparrows, but did not sec them in the act. This is the first 
year that I h«*ve noticed this form of depredation. 

Mr. T. R. Stebbing, of Torquay, writes as follows :— 

A fortnight ago the bank on either side of the road from 
Kiugsbridge Road Station to Salcombe were covered, for many 
miles, with a brilliant profusion of primroses in bloom. In afi 
this long range of country, eighteen miles in all, there was no 
appearance anywhere of that destruction of blossoms as to which 
Mr. Darwin makes inquiry. The attention of my companion 
and myself was especially directed to the primroses throughout 
our route, not merely by the lavish and unexpected beauty of the 
display, but by the look-out which we were keeping Up for white 
or red varieties. Among the myriads of plants with the ordi¬ 
nary yellow blossom we noted five with white and two with 
pinkish flowers. On returning over a portion of the same road 
ten days later, we detected as many as seven plants with the 
pale-red or pink flowers, but none of these were blooming freely 
like the white and the yellow flowering-plants in the same 
district. 

It may be worth noticing that this great stream of primroses 
flowed down from the rather bleak upland near the railway right 
into the fertile and sheltered valley of Salcombe, so that in one 
district or the other the birds might have been expected to seek 
the nectar, had they been to the manner born, in this part of the 
country, 

A correspondent, E, T. S., says that— 

In the north-west comer of Hampshire the birds have the 
same taste a# in Kent for the nectar of primroses and polyan¬ 
thuses. A few weeks ago a correspondent wrote thence that 
this spring the blackbirds “were as bad as peacocks," whose 
well-known habit of cutting off the blossoms of polyanthuses, 
carnations, lilies, and any particularly choice tropical plant that 
they can get hold of, makes them a gardener’s despair, A pea¬ 
cock who resided for a short time in the neighbourhood referred 
to, might possibly have taught the native birds the trick, hut 
this is hardly probable, as he died three winters ago, and the 
present year, when all spring flowers have bloomed earlier and 
more abundantly than usual, is the first in which his example 
has been extensively followed. I should doubt the practice 
being limited to a single species. Sparrows certainly gather 
flowers very carefully 5 I have seen them almost strip a bed of 
the variegated arabis, though in this base the flower-stalks were 
carried away and used, not mr food, but in nest-building. Does 
any other mrd use fresh flowers for that purpose ? 




yOHN PHILLIPS 

Born December 25, 1800: Died April 24, 1874 

T HE daily press has already spread the sad tidings 
from Oxford that Prof. Phillip met with an acci¬ 
dent which suddenly cut short his life while in good 
health and such full vigour that we still expected work 
from him. A few days ago he was here amongst us in 
London, bearing himself with form as erect and step as 
elastic as if the last ten years had but further mellowed 
though in no way lessened his energy. Now we learn 
that a stumble over a door-mat, on leaving a friend’s 
rooms in All Souls, followed by a heavy fall, has deprived 
Oxford of one of her brightest ornaments, and men of 
science of a genial friend. 

Another bond is broken which linked together by a 
living presence the geologists of to-day with those who 
watched the infancy of the science which, in place of wild 
phantasies of the imagination as to the origin of our 
planet, substituted a patient and careful investigation of 
its structure, as far as observation was possible. From 
the time when William Smith in 1792-3 surveyed the 
ground between High Littleton and Bath for the Somer¬ 
setshire Coal Canal, and proved an unvarying sequence 
in the strata of England, and their identification by their 
fossil contents, every “ cosmogomy ” and “ theory of the 
earth " was doomed. Fact henceforth took the place of 
fancy. 

Among the earliest of those trained in the new school 
was young John Phillips. Born at Marden, in Wiltshire, 
on Christmas-day (N.S.) 1800, he lost his father when he 
'was but seven years old, and his mother dying soon after, 
his training fell into the hands of his mother's brother, 
the renowned William Smith, “ Father of English 
Geology" 

We have never heard that there was anything to be 
recorded of his father beyond that he was the youngest 
soft in a Welsh family, settled for many generations on 
their own property at Blaen-y-cldol, in Caermarthenshire, 
who was destined for the Church, but became an officer 
of the Excise, and that he married the sister of William 
Smith. Mr. F. Galton, a few weeks ago, read a paper 
at the Royal Institution, in which he gave statistics about 
eminent scientific men, showing the number of cases in 
which the greatness was due to the father, and the num¬ 
ber of cases in which it was due to the mother. Whether 
Prof. Phillips was included we do not know, but he 
most certainly was an instance in which the influence of 
the mother preponderated. The mould of the features 
were distinctly those of the Smith family, and the like¬ 
ness between Prof. Phillips and the busts and picturesof 
William Smith has often been remarked. His habit 
of thought was so much due to the direct training of 
his uncle that we cannot trace how much of it was 
hereditary. No particular school could have much in¬ 
fluenced him, for he passed through four schools before 
he was ten, and then for a short time went to the exccl- 
ent old school at Holt Spa, in Wiltshire. It is said that 
Latin, French, and Mathematics were his favourite 
studies, and the enjoyment of Latin authors seems to 
have grown on him, for in the writings of no other geo¬ 
logist will be found so many quotations from the Latin 
classics. The Rev. Beniamin Richardson, Rector of 
Farley Hungerford, near Bath, was one of his earliest 
instructors in natural history. Very little, indeed, is 
known of Mr. Richardson; he had the reputation of 
W* to his time the best naturalist^in the west of Eng- 
JJSsS 1^1 ohltw y notice * *t the time of his death 
tt J w . w 5 f a “ember of Cbriit Church, Oxford. 
abou , ^kich has an historical interest 
is certain, and that is that it was his hand which* 

S “ ith ’ reduced^ 
wming at the house of the Rev. Joseph Townsend 
Pultenay Street, Bath, 1799" the table of 41 the order of 


the strata and their imbedded organic remains itt lKe 
vicinity of Bath.” The original document is in the ksep- 
ing of the Geological Society, and is regarded as a memo¬ 
rial of the first step towards the examination of strata on 
a definite plan, the first step in the science of geology as 
contrasted with cosmogony. During the year that young 
Phillips spent at the pleasant rectory of Farley, he heard 
continually of the importance attached to the discoveries 


continually of the importance attached to the discoveries 
of his uncle and of the results which, in the esritnaftidh of 
Richardson and Townsend, were to flow from it Under 
Mr. Richardson’s direction he spent a large portion of Ids 
time in searching for fossils through the valley* around 
Farley, and in making drawings of the fossils ho 
found and of the recent forms that were most nearly 
allied to them in Mr. Richardson’s extensive collections. 
Prof. Phillips always spoke with pleasure of his recol¬ 
lections of Mr. Richardson, and attributed to him 
both his early taste for natural history and the ready use 
of his pencil, which so often not only reproduced 
faithfully a geological section but artistically included the 
foliage and background recording the pleasant accom¬ 
paniments of the work which principally engaged his 
attention. Mr. Richardson though a kind was not a 
flattering guide to the young man, for a frequent remark 
on being shown the drawing of a fossil was, w Very good 
John, now put that in the fire and try and do even better/ 
At the end of the happy year at Farley, young 
Phillips went to live with his uncle in London, to share 
with him his labour, his hopes, and his disappointment*. 
William Smith had then just removed to Bucking¬ 
ham Street, after the fire in Craven Street, which 
had so disarranged his work. Here, however, he re* 
arranged his collection of fossils, the first collection in 
which fossils were placed in their stratigraphical sequence. 
Made first at Cottage Crescent, Bath, removed to Trim 
Street, then to Craven Street, and Buckingham Street, 
this historical collection finally found a resting-place in 
the British Museum. Each separate stratum recognised 
by Smith had one or more shelves sloping to represent 
the dip as he knew them in the typical ground of the 
Dunkerton Valley, near Bath, where he first studied them. 
This was the collection from which young Phillips first 
derived his ideas of a geological museum for teaching 
purposes, and which he saw so often referred to by his 
uncle in explaining to his many visitors his new ideas, 
when urging upon them the national importance of his 
iscovery as regarded agriculture and mining, William 
Smith was then working at his map of England, and to this 
his best energies were given and au his money devoted, fn 
the “ Memoirs" of his uncle, published in 1844, Prof, 
Phillips has described all the delays and trials that at¬ 
tended the production of this, the first geological map of 
England ever produced. The indomitable courage shown 
by Mr. Smith in the face of every discouragement could 
not fail to impress young PhHlips with the importance of 
his uncle’s work, and to win respect for him. Mow he 
was attached to him, and how he valued his teaching, is 
apparent in many places in his writings. In the preface 
to the “ Memoirs" he speaks of himself as u an orphan 
who benefited by his goodness, a .pupil who was trained 
up under his care." The map was issued in xZi% and 
Mr. Smith’s professional engagements raptdlyincrcased, 
requiring him to visit all parts of the county. He con¬ 
ceived the plan of producing county geological maps on a 
scale considerably larger than that of the map of England; 
and on almost every journey his nephew was his &&a 
companion, 11 baud passibus atouis f and accordlhg tol^ 
established custom on all such tours, was 
sketching parts of the road and 

f eological features of the country, In 
brkshire, in four sheets, was published, 
pared and coloured by his own hands. ' 

Memoirs" we have indications of the ' 

worked under his unchft direction. Hein#MtHgK'A 
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f!V#*an insight Into the way in which he gained his inti- 
mate knowledge of the strata of thecountry. (i The 
tvhope prtbe remainder of t&»i was devoted to Iona and 
jabariem* wanderings. Two lines of operation were drawn 
ffexmgh the country which required to pe surveyed. On one 
of these Mr, Smith moved with the due deliberation of a 
e#ininandar*in-chief; the other was traversed by his more 
active subaltern, who afterwards found the means to cross 
from his Own parallel to report progress at head-quarters.*' 
In this way 2,000 miles were traversed in six months, and 
be thus learned to rely on his own judgment His work 
delighted him. “ Innumerable jarab|es," he says, “led 
up every glen and across every hill, now sketching water- 
mils, anon tracing the boundaries of rocks or marking the 
direction of diluvial detritus." As greater accuracy in 
tracing the boundary of different strata was thus acquired, 
the successive issues of the map of England were modified. 
The lines of these alterations were mostly traced by Mr. 
Phillips himself, and thus it was that differences appeared 
in maps which apparently belonged to the same “ edition." 

At length, in 1824, Mr. Smith was asked to deliver a 
course of lectures on his geological work at the newly- 
formed Yorkshire Philosophical Society. For this “ new 
maps were coloured, new sections drawn, and even the 
distant cabinet of Mr, Richardson at Farley was laid 
under contribution, to supply illustrations for these dis¬ 
courses." Lectures at Hull, Scarborough, and Sheffield 
aoon followed. The share that Mr. Phillips took in the 
preparation of these lectures brought him under the notice 
of the executive of the Yorkshire Philosophical Society ; 
he was offered the curatorship of the new museum, and 
accepted it. This was one of the important events of his 
Hfe, His work no longer came before the public in his 
uncle's name, he had an individuality of his own, “and com¬ 
menced to make his own reputation." I was delighted to 
ind in the prosecution of this duty innumerable proofs of 
$M5 truth of Mr. Smith's views respecting the distribution 
of organic fossils, and saw very clearly that many of the 
strata in the north-eastern part of Yorkshire might be 
Confidently identified with well-known formations in the 
south of England. Soon after (in 1826) he read before 
the Society the first paper he wrote. His subject was : 
Tttae Direction of the Diluvial Currents of Yorkshire, and 
it was thought worthy of being reprinted in the “ Philoso¬ 
phical Magazine." From this time his pen was ever 
tivte. His early geological papers were on Yorkshire, 
ahd with that county his name is indissolubly connected. 
In addition to the curatorship of the museum he was ap¬ 
pointed one of the secretaries of the Society, and delivered 
coursed of lectures, and in 18 29 he published his illustra¬ 
tions of the Geology of Yorkshire. 

It was not till 1834 that Mr. Phillips communicated a 
paper to the Geological Society, and in the same year he 
published his “Guide to Geology," was appointed Professor 
of Geology in King's College, London, and was elected 
a Fellow of the Royal Society, His recommendature to 
«jbcti$n into the Society is of sufficient interest to be 
Irintod, and is as follows 

“John Phillips, Esq., of York, Fellow of the Geologi¬ 
cal Society' of London and Secretary of the Yorkshire 
JphilGeophtcal Society, a gentleman Well versed in geology, 
meteorology, and various branches of natural science, and 
apthop of "Illustrations of the Geology of Yorkshire," 
desirous of becoming a Fellow of the Royal Society, 

$ names am hereunto subscribed do, from our 
knowledge, recommend him, as highly deserving 
hour he solicits, and likely to prove a valuable 

^ Murchison, Wtn, Buckiand, G. B, Gresnough, 
Wi»toi ai4 E4w. Turner, Adam Sedgwick, John 
Taylor, H. T. De la Beebe, C. Dauheny, John 
Etta Gran Geo. Peacock, John Lindley, B. 






KV t&H*” 


Not only was he associated in work with the “father” 
of Geological Science, from which such valuable practical 
results have flowed, but he was one Of the band who, hi 
his own words, “ stood anxious but hopeful by the cradle ; 
of the British Association." It is well known how through 
his activity Ike first meeting at York was a success Itf 
September 1831, and how tin 1863 he was the courteous 
assistant-secretary of the Society, 

Among other posts Prof. Phillips has filled are the 
Chair of Geology at Dublin, to which he was appointed 
in 1844; the Presidency of the Geological Society in 
1859-60 ; Rede Lecturer in Cambridge in i860 ; ana the 
Presidency of the British Association In 1866. The Chair 
at Oxford he has held since 1853. 

He not only helped to lay the foundations of English 
Geology, he has been to the last an active worker and an 
industrious writer. Besides more than sixty papers com¬ 
municated to Societies' proceedings and to magazines, he 
was largely a contributor to the" Penny Encyclopaedia,” 
the “ Encyclopaedia Britannica,” and the “ Encyclopedia 
Metropolitans." 

In 1841 was published his “ Palaeozoic Fossils of Corn¬ 
wall, Devon, and West Somerset, after he had examined 
the country in company with Mr. William Sandars. 

In 1842 he began an examination of the Malvern dis¬ 
trict, and having settled his data at Malvern, Abberley, 
and Woolhope, ne extended his observations to May Hill, 
Fort worth, and Usk. The work was given to the world 
in 1848 as one of the Memoirs of the Geological Survey. 
“The Rivers, Mountains, and Sea-coast of Yorkshire” 
appeared in 1853, and his Essay in the “ Oxford Essays," 
in 1855. 

His contribution £q \he Palaeontographical Society on 
the Belemnitidte, and his “ Geology of the Thames Valley,” 
are well known ; and he has also written many smaller 
works which we have not space to notice. 

For many years fie has been Keeper of the Museum 
at Oxford, and his lectures have had such a reputation 
for being poputar that they have been largely attended 
by ladies. The Professor had also given much time to 
meteorology and astronomy, and had made many obser¬ 
vations in his own observatory. He was an honorary 
M.A. and D.C.L. of Oxford, and LL.D. of Cambridge 
and Dublin. 


NOTES 

I)k. Lyon Playfair, C.B., has given notice that, on the 
House of Commons going into committee on the Education 
Estimates, he will call attention to the deficient ministerial re¬ 
sponsibility under which the Votes for Education, Science, and 
Art are administered, and will move for a Select Committee to 
consider how such ministerial responsibility may be better 
secured. We believe that Dr. Lyon Playfair's views are strictly 
in accordance with those of the best scientific men of the country, 
namely, that the only satisfactory way of dealing with the sub¬ 
ject will be by the appointment of a Minister for Education, 
Science, and Art. 

The 15th or 16th of June has been fixed for the inauguration 
of the physical laboratory, the gift of the Duke of Devonshire 
to the University of Cambridge. 

Tax following is a list of candidates selected and recoin* 
mended by the Council of the Royal Society for election as 
Fellows i—Isaac Lowthkn Bell, F.C.S. $ W, T. Bl&ufard, 
F.G.& ; Henry Bowman Brady, F.L.S.; Dr. Thomas Lauder 
Bruaton, Sc.D.; Prof. W. Kingdon Clifford, M.A. $ Augustus 
Wollaston Franks, MA.; Prof. Okms Honrici, Pfc.D .; Pres¬ 
cott G. Hewett, F.R.C.S.; John Eliot Howard, F.L.S.; Sir 
Henry Sumner Maine, LL.D.; Edmund James Mills, D.Sc. * 
Rev. Stephen Joseph Perry, F.R.A.S. * Dr> Henry Wyldbore 
Ramsey j Allred R, C. Solwyn, F.G.S, * Major Charles William 
Wilson, R.E. 
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it b stated that Dr. J, It. Gladstone, F.R.S., has been these m autotype, and thus to affiwd to inquirers in this nurioul 


nominated to succeed Dr. Odling at the Royal Institution. 

The funeral of the late Professor Phillips will be solem- 
nfoy * At York to-day at 11 A.M. It is understood that this 
locality was fixed on by himself, other members of his family 
being buried there. 

A deputation, consisting of Sir Bartle Frere, president of 
the Royal Geographical Society, Sir James Watson, Lord 
Provost of Glasgow, Sir William Stirling Maxwell, M.P., and 
several other members of Parliament, waited on Lord Derby 
last Friday, to lay before him the claims which exist for an 
official recognition of the late Dr. Livingstone's arduous services 
in the cause of humanity and of Science during his long tenure 
of office as one of Her Majesty’s Consuls. The memorial, 
which was handed to Lord Derby, was signed by many eminent 
and well-known names, and his lordship said he agreed with 
the deputation that something ought to be done for the members 
of Livingstone's family. There seems no doubt that Govern¬ 
ment will meet the wishes of the country in this matter. 

On Monday night, at the usual meeting of the Royal Geo¬ 
graphical Society, the principal business of the evening consisted 
of reading extracts from the letters of Dr. Livingstone to Sir II. 
Rawlinson, to Sir R. I. Murchison, to Sir Bartle Frere, and to some 
private friends. This correspondence extended over six or seven 
years. Very voluminous materials have been preserved, but the 
work of editing them has yet to be performed, Sir Bartle Frere 
was happy to say that the son of the illustrious traveller 
accepted the duty of editing the materials left by his father, 
and had resigned a promising career in Egypt for that purpose. 

The Spectator proposes that as an appropriate memorial to 
the late Dr. Livingstone, some Exploration Scholarships should 
be founded, to be called by the explorer's name. 

Mr. F. J. Schuster has made a donation of 225/. to the 
Physical Laboratory of Owens College, Manchester, for the pur¬ 
pose of buying apparatus. 

The Royal Irish Academy has sanctioned the following 
grants from the fund at its disposal for aiding scientific re¬ 
searches by providing suitable instruments and materials ;—30/. 
to Messrs. Studdert and Caldwell for the chemical analysis of 
the mineral waters at Lisdoonvarno, in the county of Clare; 
30/. to Prof. Macalister, to be expended in the purchase of rare 
insectivora and other mammals for dissection, in order to enable 
him to report on the myology ot mammals; 40/. to Mr. W. H. 
Bailey, to investigate the fossils of the coal districts in Ireland, 
with a view to their comparison with those of British and other 
coal-fields ; 50/, to Prof. Haughton, to complete an investigation 
into the chemical and mineral composition of the successive 
lava-flows of Vesuvius; 39/. 17J. 11 d, (being the remainder of 
the fund) to Dr. David Moore, for the investigation and cata¬ 
loguing of the Irish Hepaticse. Gentleme» purposing to under¬ 
take scientific researches during the coming year, and desirous to 
obtain grants from this fund, are invited to send in their appli¬ 
cations to the secretary of the Academy without delay. 

TAe Ogham inscribed stands, ten in number, purchased by the 
Royal Irish Academy from the representatives of the late Mr. 
Windele, have been arranged in the crypt of their Museum with 
the other Ogham stones belonging to the Academy, one being set 
vertically in the floor, and the others placed either on iron stands 
in the bays at the south side, or on the dwarf walls forming the 
bays. These stones are now all cosy of access, and, in the 
daytime, have the advantage of a light well adapted to the exa¬ 
mination of their respective inscriptions. The Academy is in 
possession of 134 photographic negatives of Ogham inscriptions, 
representing about eighty different texts. It is intended to print 


branch of study authentic copies of considerably more thou half 
the whole number of such inscriptions known to exist. They 
will be accompanied by short notices, strictly limited to a state¬ 
ment respecting the localities where the inscriptions were frond, 
and other matters of fact respecting them; the philological dis¬ 
cussion and interpretation of them being left to (he free compe¬ 
tition of scholars. 

Rear-Admiral Charles H, Davis was ordered, on Feb. 

23, to the duty of superintendent of the Naval Observatoty Ot 
Washington, U.S., in place of Rear-Admiral Sands, who has 
been detached and placed on the retired list, in accordance with 
the rules of the service, Admiral Sands, during his tenure of 
office, has merited the respect and goodwill of British Astro¬ 
nomers, who will view with regret the necessary termination of 
his functions. 

Amongst the estimates passed by the House of Commons 
on Friday last was 80,000/. to continue the works on the New 
Natutal History Museum at South Kensington, with which 
rapid progress i snow being made. 

In answer to a question in the House of Commons on Tuesday 
Viscount Sandon stated that arrangements consequent on the 
retirement of Mr, Cole were now the subject of consideration by 
the Science and Art Department, but had not yet been com¬ 
pleted. 

The Council of the Paris Observatory is said to have protested 
against a ministerial decision which allowed the Bureau des 
Longitudes to take the half of the astronomical library, which has 
been forming during centuries, and which is one of rite richest in 
the world. It is almost certain that the decision will be Cancelled, 

M. Leverrier having given the alternative of leaving the whole 
of the books in the hands of the Bureau, and refusing to be a 
party to such a mutilation. When the library shall he saved, it 
will be open to the public under certain regulations. 

We recently announced the oppressive treatment to which M. 
Algiave, editor of La Revue Scientifique and Professor of Law at 
Douai, had been subjected ; there is no doubt now that his sus¬ 
pension by the Minister of Public Instruction has been caused 
by his refusal to resign the editorship of the journal just men¬ 
tioned and of the Revue politique et JUtPraire, of which be is also 
editor. On Monday week, on his going to open his doss forthe 
terra, he received a letter from the Under-Secretory of the Edit* 
cation Department informing him that his course would be sus¬ 
pended until further notice. Science has many difficulties to 
contend with in this country, but happily vexatious interference 
on the part of the State is not one of them. 

A eater on the grasses and fodder plants which may be bene¬ 
ficial to the squatter and agriculturist in South Australia, by 
Dr. Richard Schomburgk, director of the Adelaide Botanic 
Gardens, has been officially published by order of the Governor. 

It is stated in the Scientific American that the writ-known 
and much admired Japan Ucqtter-work, the secrets of which 
were supposed to be known only to the Easterns, has beensuc- 
cessfully reproduced, or rather imitated, in KoUatul The 
lacquer is prepared from Zanzibar copal, coloured black with : 
Indian ink. The articles are painted with several coats of this 
lacquer, in which the pieces of mother-o'-pearl or other ;#$• 
stances used for ornamentation are placed before ft beeather 
hard. The lacquer is then dried by placing tlfe articles 
heated oven or furnace, after which another coat of dr ; 

applied, and when dry smoothed with 
until all cracks are filled up and the surface hs» 
smooth, when the whole is polished, or T::' 

tripoli. - 
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Tb& Russian Scientific Expedition to the Amu Dikrii was to 
set out on Monday feat The expedition will be commanded by 
the Gncnd DukeNicholas Constaatinovitch, assisted by Colenel 
StbSeMf and Dr. Moreft secretary, It will include 25 persons, 
whose work will be divided into four sections j—-( j) The Trigo¬ 
nometrical and Topographical, (a) The Meteorological Section, 
which will construct two stations on the Amu Daria, at one of 
which hourly observations will be made of all the meteorological 
phenomena. {3) The Ethnographical Statistical Section. (4) The 
Natural History Section. 

The meeting of French Astronomers took place last week 
at the Ministry of Public Instruction, under the presidency of 
M. Leverrier. It was composed of M. Dumeiil, director ot the 
Emcigttemeni, the astronomers from Paris, Toulouse, and 
Marseilles Observatories, and Officers from the General Staff 
of the Trigonometrical Survey. Four sittings were held, and 
an account of them will be issued shortly. Steps have been 
taken for the determination of the latitude of Algiers, by tele¬ 
graph. M. du Barail, Minister of War, and M. Saget, his Staff- 
Officer, visited the Observatory last Saturday, in order to see 
for themselves how the work may be begun without further 
delay. 

The additions to the Zoological Society’s Gardens during the 
last week include four Bladder-nosed Seals (Cystophora cristaia) 
from Greenland, presented by Capt. Alex. Gray; a White- 
winged Whydah Bird (Urobrackya albvnotus) from West Africa, 
presented by Mr. J. Fairchild ; a Rose-crested Cockatoo {Cota* 
tua moluaensis) from the Moluccas, presented by Mr. If. Bald¬ 
win; an Ararat Fox (Cams azara) from South America; a 
Snowy Owl {Nyctta nivea) from South America; a Green- 
cheeked Amazon (Chrysotis viridtgcnalis) from Columbia, pur¬ 
chased. 


ON THE REFRACTION OF SOUND * 

# T % HE principal object of this paper is to show that sound, in* 
stead of proceeding along the ground, is lifted or refracted 
upwards by the atmosphere in direct proportion to the upward 
diminution of the temperature; and hence to explain several 
phenomena of sound, and particularly the results of Prof. Tyn¬ 
dall's recent observations off the South Foreland. 

The paper commences with the explanation of the effect of 
wind upon sound, vis., that this effect is due to the Ming of the 
sound from the ground, and not to its destruction, as is generally 
supposed. The lifting of the sound is shown to be due to the 
different velocities with which the air moves at the ground and 
at an elevation above it. Owing to friction and obstructions the 
air moves slower below than above, therefore sound moving 
Ug&iust the wind moves faster below than above, and the bottom 
or-fhe sound waves will thus get in advance of the upper part, 
-and the effect of this will be to refract or turn the sound up- 
wards j so that the rays of sound which would otherwise move 
tmrixontally along the ground actually move upwards in circular 
nr more hyperbolic paths, and may thus, if there is sufficient dis¬ 
tance, pass over the observer's Head. This explanation was 
propounded by Prof. Stokes in t» 57 * but it wss discovered 
Mipendentiy by the author. 

r The paper then contains descriptions of experiments made 
with a iter to establish thb explanation. 

These experiment* were wade with an electric ball, over a 
nearly fiat meadow, and again over the same when it was nearly 
covwed with snow, and it was found (as indeed it was expected) 
«^the condition of the sur&ce very materially modified the 
yapaift in two ways. In the first place, a smooth surfree like 
ttow obsbnets the Wind less than grass, hence over snow the 
Wind has less effect in lifting the sound moving against it than 
> xwer grass; and it is infested that a still greater difference would 
to exist In the case of smooth water, In the second 

of Sound by the Amosphei*, By Prof. Osborne 
.^.0,Jiauflhmwr. Ah stma of paper read hofere the 
n^oassowra w we'Ameer* 



place, the ends of the waves of sound travelling alongin contact 
with the tough ground are continually destroyed by fibe rough¬ 
ness, and the sound from above slowly diverge* down (©replace 
that which is destroyed, and this divergence gradually weakens 
the intensity of the lower parts of the waves, so that, under 
ordinary circumstances, the sounds which pass above us arc more 
intense than those we hear. The general conclusions drawn 
from these experiments are !— 

x. The velocity of wind over grass differs by | at elevations of 
x and 8 feet, nnd by somewhat less over snow. 

a. That when there is no wind, sound proceeding over a rough 
surface is destroyed at that surface, and is thus lessintense below 
than above; owing to this cause the same sound would be heard 
at more than double the distance over snow at which it could be 
heard over grass. 

3. That sounds proceeding with the wind are brought down to 
the ground in such a manner as to counterbalance the effect of 
the rough surface (2), and hence, contrary to the experiments of 
Delaroche, the range of sound over tough ground is greater with 
the wind than at right angles to its direction or than when there 
is no wind. When the wind is very strong it would bring the 
sound down too fast in its own direction, and then the sound 
would be heard farthest in some direction inclined to that of the 
wind though not at right angles. 

4. That sounds proceeding against the wind are lifted off the 
ground, and hence the range is diminished at low elevations. But 
that the sound is not destroyed and may be heard from positions 
sufficiently high (or if the source of sound be raised) with even 
greater distinctness than at the same distances with the wind. 

5. In all cases where the sound was lifted there was evidence 
of diverging rays. Thus although on one occasion the full inten¬ 
sity was lost when stan ding up at 40 yards the sound could be 
faintly and discontinuously heard up to 70 yards. And on raising 
the head the sound did not at once strike the ear with its full in¬ 
tensity nor yet increase quite gradually; but by a series of steps 
and flactuations in which the different notes of sound were vari¬ 
ously represented, showing that the diverging sound proceeds in 
rays separated by rays of interference. 

On one occasion it was found that with the wind sound could 
be heard at 360 yards from the bell at all elevations, whereas at 
right angles it could be only heard for 200 yards standing up, 
and not so far at the ground ; and against the wind it was lost at 
30 yards at the ground, at 70 yards standing up, and 160 yard* 
at an elevation of 30 feet, although it could be distinctly heard at 
this latter point from a few feet higher. 

It hence appears that these results agree so well with what 
might be expected from the theory as to place its truth and com¬ 
pleteness beyond question. 

The author then goes on to argue from the action of wind upon 
sound to another phenomenon which admits of a somewhat simi¬ 
lar explanation. The effect of wind together with that of a rough 
surface in lifting the sound may be shown to account for many of 
the apparently capricious variations in the intensity with which 
sounds can be heard at different times; and it gives a reason for 
the custom which prevails of elevating church bells, platforms, 
&c., where the sounds are intended to be heard at a distance* 
But 4 does not explain a fact, which has often been observed, 
namely, that distant sounds con be heard much better during the 
night than during the day, and on dull cloudy days better than 
on bright hot days. This phenomena has engaged the attention 
of Humboldt, Delaroche, and recently of Prof. Tyndall, who 
have all assumed that the sound is obstructed or destroyed in the 
bright hot air, and have suggested causes which they thought 
might produce this effect. These suggestions are all more or less 
open to objection, and none of them meet the difficulty that any 
heterogeneous condition of the air which could obstruct sound must 
more or less refract or reflect light and so render vision indistinct- 
in this paper the author gives another explanation, In which he 
shows how, as in the case of wind, the sound may be lifted and 
not destroyed, 

It is argued that since wind raised the sound simply by causing 
it to move faster below than above, any other cause which pro¬ 
duces such a difference in velocity will lift the sound in the same 
way. And since the velocity of sound through air increases with 
i the temperature—every degree from 32 to 70 adding x foot per 
Second to the velocity—therefore an upward diminution in the 
temperature of the air must produce a similar effect to that of 
wind and lift the sound. Whereas Mr,. Clabber has shown by 
his balloon observations that such a diminution of temperature 
exists, and further he has shown that when the sun is shining 
with a dear iky the variation from the surface is z* for every 


X&!L imd that with a doudy sky it it only half what it is with a 
clittr sky. These results were from the mean of hU observations j 
under exceptional circumstances the variations were both greater 
and lefts* It Is hence shown that rays of sound otherwise hori¬ 
zontal would be bent upwards in the form of circles, the radii of 
which with a clear sky are n 0,000 ft., and vidth a cloudy sky 
220,000 ft., so that the refraction is double aft great on bright 
hot days as it is when the sky is cloudy, apd still more under 
exceptional circumstances, and comparing day with night. 

It is then shown by calculation that the greatest refrac¬ 
tion— no,ooo ft. radius—is sufficient to render sound from 
a cliff 435 ft- high inaudible on a ship's deck 20 ft. high 
at i| miles, except such sound as might reach the ob¬ 
server by divergence from the waves above, whereas when 
the refraction is least—220,000 ft. radius—or where the 
sky is cloudy, the range would be extended at 24 miles with a 
similar extension for the diverging waves. It is hence inferred 
that the phenomenon which Prof. Tyndall observed on July 3, 
and other days—namely that when the air was still and tne sun 
was hot he could not hear guns and sounds from the cliffs of 
South Foreland, 235 ft. high, for mote than two miles, whereas 
when the sky clouded, the range immediately extended to three 
miles, and as evening approached much farther,—was due, not so 
much to stoppage or to reflection of the sound by invisible vapour 
as Prof. TynaaU has supposed, but to the sounds being lifted 
over his head in the manner described ; and that had he been 
able to ascend 30ft. up the mast, he might at any time have 
extended the range of the sound by a quarter of a mile at least. 
Or had the instruments on the top of the cliff been compared 
with similar instruments at the bottom, a very marked difference 
would have been found in the distances at which they could be 
heard. 

It seems that there were instruments at the bottom, and it is 
singular that throughout his report Prof. Tyndall makes no 
comment oh their performance, unless they were at once found 
to be so inferior to those at the top that no further notice was 
taken of them; this seems possible, since beyond mentioning that 
they were there, Prof, Tyndall throughout his report never refers 
to them. 

It also seems that besides those results of Prof, Tyndall’s experi¬ 
ments, there are .many other phenomena connected with sound, of 
which this refraction affords an explanation, such as the very great 
distances to which the sound of meteors has been heard as well 
as the distinctness of distant thunder. When near, guns make a 
louder and more distinctive sound than thunder, although thunder 
is usually heard to much greater distances. In hilly countries, 
or under exceptional circumstances, sounds are sometimes heard 
at surprising distances. When the Naval Review was at Ports¬ 
mouth, the volleys of artillery were very generally heard in 
Suffolk, a distance of 150 miles. The explanation being that 
owing to refraction (as well as to the other causes) it is only 
under exceptional circumstances that distant sounds originating 
low down are heard near the ground with anything like their full 
distinctness, and that any elevation either of the observer or of 
the source of sound above the intervening ground causes a corre¬ 
sponding increase in the distance at which the sound can be 
heard. 


SCIENTIFIC SERIALS 

MemorU della Socuta degli Spectroscopisti Italiani, February.— 
Father Secchi contributes a paper On his Observations of Solar 
Prominences from April 23 to October 2, 1873. From his 
tables it appears that the sun was observed on 127 days, when 
1,052 prominences were seen, being more than 8 a day, the 
maximum number visible on any one day was 13, and the mini¬ 
mum 2. The greatest number of prominence* over 64" high 
occurred in lat 30° 40' N. and 20° 30' S. The greatest number 
of prominences of ail kinds were in lat, 20* 30' N. and to* 20' S. 
The same author also makes some remarks on the spectroscopic 
observations of the transit of Venus, 

A sirottawise he Nachrichten^ Nos. 1,980*1,981.—These numbers 
contain a large quantity of observations of positions of the minor 
planets and comets made in 1873 by Leopold Schulhof. He 
also gives the positions of more than 100 variable stats, with re¬ 
marks on a new variable position for 1850, RA 23* io f 35" Dec, 
~ 19 39 '* 7 * Peters gives the position of Planet 135, 

Feb, 1874, at lih. 37m. 40s,, Hamilton College, M*T, 
RA nh, 19m. 42*71* Dec, + 4* 25'G, Spoerer gives 


March 18, 4h. 46m. 39#. RA t*h. i^iaa. Deo. 

No. 1,982 contains a long paper On a Method of Contotfifoi 
Absolute Perturbation, being in great measure similar to mat m 
Laplace. 

Journal oj the Franklin ImHtute f March.—This number 
contains an account, by Mr. Crew, of the ** prismoidal" one* 
rail railway (of his invention), of which he has made two years* 
trial in Alabama, with encouraging results. The cars are kept 
securely on the prismoidal track by a combination of Wheels j a 
centre one, at either end, on the rail, kept on the track by re¬ 
volving flanged wheels at either side ; and wheels on the sides or 
the prismoicl with strong wrought-iron bars to the side of the 
car ; these keep the car upright. One proposed application of 
the system is that of elevated rapid transit by steam through 
crowded streets in populous cities. As to speed, Mr. Crew 
thinks even 100 milts an hour would be possible; there is no 
oscillation through lateral motion.—Mr. Richards continues his 
Principles of Shop Manipulation for Engineering Apprentices; 
treating of belts, gearing, hydraulic and pneumatic apparatus as 
means of transmitting power, and of “machinery of applica¬ 
tion " of power.—Mr. Isnerwood points out a method of ascer¬ 
taining wnat portion of the feed-wAter admitted to a boiler is 
entrained in the form of spray by the escaping steam.—Details 
with reference to the Girard Avenue Bridge (which will form 
the chief entrance to the West Park, at Philadelphia), are fur¬ 
nished by Mr. liering.—Prof. Thurston claims for Count Rumfard 
a higher place in connection with thermo-dynamics than has 
hitherto been assigned to him ; affirming that he and half a 
century before Joule, determined with almost perfect accuracy 
the mechanical equivalent of heat, While the sole credit of disco¬ 
vering the true nature of heat is due to Hun.—We may note, in 
addition, a paper Oft Railway Crossings and Turnouts, by Mr. 
’Evans, and one On the Sanitary Care and Utilisation of Refuse 
in Cities, by I>r. Leas, who describes, more especially, the system 
followed in Baltimore. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, April 23.—On some points connected with 
the Circulation pf the Blood, arrived at from a study of the 
Sphygmograph Trace, by A. H. Garrod, B.A., Fellow of St 
John’s College, Cambridge 

The author commences by giving a table containing a fresh 
series of measurements of the ratio borne by the cardiosystole* 
to its component beat in the cardiograph trace. These tend 
strongly to substantiate the law previously published by him, 
viz., that the length of the cardiosystole i$ constant for any given 
pulse*rate, and that varies as the square root of the length of, the 
pulse-beat only, being found from the equation xy =»= zosjx when 
x K the pulse-rate and y « the ratio borne by the cardiosystole 
to the whole beat. 

A similar series of fresh measurements are given in proof of the 
law previously published by him, that in the sphygtqograph 
trace from the radial artery at the wrist, the length of the spbyg» 
mosystole + is constant for any given pulse-rate, hut varies as tHe 
cube-root of the length of the pulse-beat, it being found from 

the equation xy r m 4yVx, where x =■ the pulse-rate, and y m\ 
the ratio borne by the sphygmosystoie to the whole beat 

By measurement of sphygmograph tracings from the carotid 
in the neck and posterior ublaT artery at the ankle, it is then 
shown that the length of the sphygnidgraph in those arteries is 
exactly the same as in the radial; so that the above-stated law as 
to the length of the sphygmosystoie in the latter applies to them 
also, and must therefore equally apply to the pulse In the 
aorta. . 

Such being the case, by comparing the equations for foaling 
the length of the cardiosystole with that for fou&nr theootrie 
sphygmosystoie, the relation-between the whole oarSae sysfoBe:; 
act and the time during which the aortic valve remains opdf: 
can be estimated with facility; for by subtracting the ifcoeWiP-.; 
sohygmosysfote froth the longer cardiosystole 4 mwsfodjr it 
obtained which can he nothing else than the exprssribh nftHe 

* The cardinyttolf is the’interval between tbs csin w f S.S p te WUl Of the : 

the aortic valve is eW tttvtfr* tvroWtteia ' ■ ' -.v -y, { 





tbne occupied by ^ lit the commencement of it* syt« 

iolcfca rating its internal pressure to that of the blood in the 
aorta, which must occur before the aortic valve can open up. 
this interval is named the syspasis, it* length i* found to 
decrease re y rapidly with increase in the pulse-rate, and to be- 
come nil at a pulse-rate of 170 a minute. An attempt is made 
to explain these phenomena. 

If the above considerations are correct, certain independently 
obtained measurement* ought on comparison to correspond; 
for by reference to one of the paper* in the Society's Proceed¬ 
ing* it is shown that the length of the there-termed second cardio- 
mterial interval (which may be called the second cardio-radial 
interval, as the artery under consideration was the radial), can 
only represent the time taken by the second or dicrotic wave of 
the pulse in travelling from the aortic valve to the wrist. This 
being so, there is every h priori reason in favour of the earlier 
primary wave taking the same time in going the same distance ; 
which can be expressed in other terms by saying that the length 
of the first cardio-radial interval, from which that of the syspasis 
has been subtracted, ought to be exactly the same a* that of the 
second cardio radial interval. That such is the case is proved 
by the two measurements, which have been arrived at inde¬ 
pendently, agreeing in all cases to three places of decimals , 
which is great evidence in favour of the accuracy of the method* 
and arguments employed. 

The ktier part of the paper is occupied with the description 
of and the results obtained by the employment of a double- 
sphygmograph, by means of which simultaneous tracing* are 
taken from two arteries at very different distances from the 
heart. The arteries experimented on are the radial at the wrist 
and the posterior tibial behind the ankle, 29 and 52} inches re¬ 
spectively from the aortic valves. From the resulting traces the 
, tune occupied by the pulse-wave in travelling theMifterenceof dis¬ 
tance—(52*5 - 29) 235 inches is given—is .found to be 000x2 
of a minute in a pulse of 75 a minute, and it is shown that this 
varies very little with difference in pulse-rate, as other considera¬ 
tion* would lead us to expect; it is also proved that there is a 
marked acceleration of the pulst-wave as it gets further from the 
heart* 

By superposing the simultaneous trace from the wrist on that 
from the ankle, direct verification is obtained of the earlier pro¬ 
position, that the sphygmosystole at the wrist and at the ankle 
are of exactly similar duration. The peculiarities of the ankle 
trace are also referred to. 


Geological Society, April 15.—John Evans, F.R.S., pre¬ 
sident, m the chair.—The following communications were read ; 
About Polar Glaciation, by J. K. Campbell. The author com¬ 
menced by referring to a reported statement of Prof. Agassiz, to 
the effect that he supposed the northern hemisphere to have 
been covered in glacial times from the pole to the equator by a 
solid cap of ice. He described hi* observations made during 
thirty-three years, and especially those of last summer, when he 
travelled from England past the North Cape to Archangel, and 
thence by land to the Caucasus, Crimes, Greece, and the south 
of Europe. His principal results were as follows :—In advanc¬ 
ing southwards through Russia a range of low drift hills occurs 
about 6o°N. lat., which may perhaps form part of a circular 
terminal moraine left by a retreating polar ice-cap; large grooved 
and polished stones of northern origin reach 5$° N. lat. at Nijni 
Novgorod, but further east and south no such stones could be 
seen. The highest drift beds along the whole course of the 
Volga seem to have been arranged by water moving southwards. 


In America northern boulders are lost about 39", in Germany 
about 55*, and in Eastern Russia about 56 s N. lat., where the 
Irains end and fine gravel and sand cover the solid rocks. Ice- 


south. There are no indications of a continuous solid ice-cap 
southward over plains in Europe and America to, or 
the equator; but a great deal was to be found on 
abort tp provs ancient ocean circulation of equatorial and polar 
current#, like those which now move in the Atlantic!, end much 
fe. the former e xi stence of very large local ice-system* in 
whereno glaciwsuoW exist.-Sote regardingtheOccur- 
Hj^e pf Jade in the Kamkash Valley, on the southern borders 


Yarkand Mission. ' In foie paper the author described 
;::itt iS^mines on the right bank of the Karakash river formerly 
vptmi# the Chinese. Them ate about txo holes in the side 


of the hill, and these at a little distance Zook like pigeon-holes. 
The rocksare a thin-bedded, rather sandy syenitic gneiss, mica- 
and hornblende-schists, traversed by veins of a white mineral* 
apparently zeolitic, which in turn are traversed by veins of jada* 
Zoological Society, April 21.—Viscount Walden, F.R.S., 
president, in the chair.—The secretary read a report on the 
additions that had been made to the Society's Menagerie during 
the month of March 1874. Amongst these particular attention 
was called to a scarce Parrot {Chrysalis fnseti), of which a spe¬ 
cimen had been presented by Mrs. Chivers.—A communication 
was read from Mr, Morton AHport On the capture of a Grilse 
in the River Derwent, in Tasmania, showing that the salmon 
had really been successfully introduced into the colony.—Com¬ 
munications were read from Dr. J. E. Gray, F.R.S., On the 
very young of the Jaguar, Felts {I^opardus) mca ; On the short¬ 
tailed Armadillo, Muletia septemcincta ; On the young of the 
Bosch Vark, Patomock&rus afruanus, from Madagascar; and 
On the Skulls of the leopard in the British Museum.-—A com¬ 
munication was read from Dr, O. Finsch, containing the descrip- 
| tion of a new species of Penguin/ from New Zealand, which he 
proposed to call Eudyptula a/bodgnafa. —Mr. Edwin Ward ex- 
! hi tnted the skull and horns of u fine specimen of the Persian Stag 
j {Cenms maral) from the Crimea.— A communication was read 
j tram Capt. W. H. Unwin, containing an account of the breed- 
I ing of the Golden .Eagle {Aquila cfaysaetos) in North-Western 
India.--Mr. J. E. Harting read a paper On a new species of 
Trmpz, from St. Paul's Island, Alaska, which he proposed to 
name Tringa gracilis .— A communication was read from Lieut. 
R. Ward law Ramsay, giving the description of an apparently 
new species of Woodpecker, which he had obtained in a teak- 
forest, about six miles to the north of Tanghoo in British Burmah. 
Mr. Ramsay proposed to name it Gedttus erytkrapygius. —Messrs. 
W. T. Blanford and H. E. Dresser read a monograph of the 
i genus Saxicola, Beechstein, being an attempt to reduce into some 
order the excessively confused nomenclature of the species com¬ 
posing this genus. 

Royal Horticultural Society, April 15.—Scientific Com¬ 
mittee.—M. T. Masters, M.D., F.K.S., in the chair.—Mr. 
Worthington Smith exhibited a drawing of a very curious fasci- 
ation in the aerial roots of Aerides crispum , in which the roots 
presented the curious flattened appearance so often met with 
in the branches of the ash, the shoots of asparagus, &c.—Mr. W. 
G. Smith also showed a drawing of the very rare Angrcecum 
tllisii , from the collection of Mr. Day, of Tottenham. Mr. 
Smith remarked that the dowers turn brown when bruised.—Mr. 
Smith also showed a wood-engraving made on the wood of green 
ebony, Brya ebenus . Mr, Smith reported that for engraving 
purposes this was as good as bad box.—Prof. Thiselton Dyer 
showed dried specimens of a variety of Hibiscus rosa-sinensis 
from'Zanzibar, where it was found wild by Dr. Kirk. The petals 
are pslmately cut, as in Clarkia , Schizopdalum, &c. Dr. Masters 
made some remarks on the analogy the divided petals of this plant 
presented with the stamens of mauows, which it is now supposed 
consist of five primary organs, subsequently dividing into nume¬ 
rous anther-bearing filaments. It is doubtful whether Hibiscus 
rosa-smensis has been heretofore observed in a truly wild con¬ 
dition, The discovery of the plant in east tropical Africa is 
therefore particularly interesting. It is possible, however, that it 
may prove a distinct specie*.—-Prof. Thiselton Dyer also showed 
an elegant white fungus, having the appearance of lace, from 
Santarem, The Rev. M. J. Berkeley considered it probable that it 
was the fungus published by Kunze as Rkizomorpha corynepkora, 
—Mr. Andre* Murray exhibited a fungoid production existing 
on trees over a considerable space in the Yoseraite Valley, in 
California. Mr, Berkeley considered it near to the fungus colled 
1 Dothidea morbosa, but there was also a gall on the same shoot— 
j Mr, Murray exhibited larvae of a beetle closely allied to Bamma* 
tickcrus her os, a beetle very destructive to timber in Germany, 
found feeding on the roots of fir near Enfield. Specimens of the 
perfect living insect have from time to time been, found id the 
gun-stocks of walnut wood in the small-arms factory. It seems, 
therefore, a fair inference that the insects had escaped thence, and 
may perhaps have become naturalised-^#, most undesirable 
thing, for the larva is very destructive to timber. Mr. Blenkih* 
remarked that he was familiar with the insect in the Crimea, 
General Meeting.—H. Little in the chair. — The Rev. M, 
J* Berkeley commented on the plant? exhibited. Arthrcpodmm 
cirrhatum was an interesting plant or striking habit from New 
Zealand When Erst introduced into this country, some years 
ago, it Was supposed to have come from New Holland. 



v i$.--Dr, Gljdf^ge^FJftS*, in the 

£|>irit~0r. W, H, Stone read a paper Ofl Wiod Pressures in 
the human chest doting performijnce on wind instruments. The 
author's object was to ascertain (I) What was the extreme height 
of a column of water which could be supported by the muscular 


to the full production of a note on each of the principal wind 
instruments, It was found that with the majority of wind instru¬ 
ments the pressure required for the high notes is considerably 
greater than that required for the low notea, each, instrument 
having a pressure-ratio of its own. The xdarinet is an exception 
to the rule.—Mr. Tribe illustrated by experiments the action of 
hydrogen upon finely divided metals, such as are produced by 
precipitation. 

Edinburgh 

Royal Physical Society, April 22,— R, Scot Skirving, 

? resident, in the chair.—Recent Modes of determining the 
mpurityof Milk, by J. Falconer King, City Analyst. The only 
sure way to determine the quality of milk is to make a proper 
and careful chemical analysis of it.—Additional Note on the 
Suspension of Clay in Water, by Wm, Durham. Finely-pow¬ 
dered silica was found to behave in a manner generally similar to 
clay. Experiments seem to show that each solution has a 
specific capacity of sustaining clay, and also that this capacity 
varies in a specific manner according to the strength of the solu¬ 
tion.—Note on the Formation of Boulder Clay, by D. J, Brown. 
Mr. Brown advocated that the usually accepted theory of the 
land origin of boulder clay would not explain the nature of thU 
remarkable deposit, and considered that it was formed at the line 
of junction of the Arctic glacier with the sea.—On Fused Stones, 
showing Columnar Structure from a Pictish Tuwcr, by the Rev, 
Ja». M. Joass, Golspie. The^c stones, in their columnar struc¬ 
ture, illustrate, though on a small scaJc **° important geological 
phenomenon. The instance usually cited in illustration of the 
development of columnar struciure in a melted mass is that of 
grain-tin, which forms rude columns on cooling. The author 
ventures to think that these fused stones afford a new and rather 
better illustration of the geological phenomenon, more closely 
analogous to the case of lavas, inasmuch as we have, in fact, a 
fused silicate, an artificial lava, forming columns the same in 
character as those of the Giant’s Causeway, Samson's Ribs, or 
the pillars of FmgaTs far- famed cave. 

Paws 

Academy of Sciences, April 20.—M* Bertrand in the chair. 
—The following communications were read .-—Letter relating to 
a calculation, by FouiHet, on the cooling of the sun’s mass, by 
M. Faye. The author showed that Pouiliet’s calculation tacitly 
implied that the sun’s mm wo% not suseeptible of contract! n, 
and again restated his belief that solar radiation is not maintained 
by external causes, but is to be looked for in the formation of the 
sun itself, and in the enormity of its nmss,—Observations con* 
ceraing a communication, by M. Croce Spinelli, oh the lines 
of aqueous vapour in the solar spectrum, a letter from P. Secchi 
to the perpetual secretary. The author stated, that although the 
elements of water would be dissociated at the high temperature 
of the sun, their combination might take place in the ascending 
currents accompanying spots and eruption* owing to the lowering 
of temperature in these currents produced by expansion. —Tenth 
memoir on the formation of various crystalline substances in 
capillary spaces, by M. Becquerel.—New researches on the 
cyanogen series, by M. Berthelot A continuation of this 
authors valuable researches in thermo-chemistry—Heat of for¬ 
mation of the Cyanogen compounds, by M, Berthelot—On 
Phylloxera and the American vines at Roquemaure (Card), a 
note by M, J. E. Plancbon.—Collimating level ami its employ¬ 
ment for foggy horizons, by M. G. M, Goulier.—On Orometric 


quantity of CO* off 1 * cpmpftrabfeto that f w 

cold-hloodad animal*, tbit th* leaves more sMSlw, . 

they give off CO* and that they continue to evolve CO, in 
atmosphere deprived of oxygen.—Facts concerning the - 
tie® of the air in sonorous pipes, by E. Gripo©.’—On anew 
thermo-electric ptie* by M. C, C. Ctasidnd^On a volume 
regulator for gas currents, by M. H. Giroud.—On tetra-lodide 
of carbon, by M. G. Gufttavson. This substance has been 
obtained by the action of tetrachloride of carbon upon 4b 
aluminic hexiodtde, according to the equation 3Q4 + aAI*L*P 


3CL + 2 AljCl*; the two substances being dissolved in cafbmt 
disulphide. It was described as a red crystalline substanoedt* 
composed by heating in the air into CO* and free iodine.—New 
researches on black phosphorus, by M. Blondlot —Action of 
pure hydrogen on silver nitrate, by M. H. Pellet The 
author stated that a neutral or slightly add solution. hi 
the salt is not reduced in the cold by pare hydrogen, ana that 
an alkaline solution is reduced in the cold to an extent propor¬ 
tional to its alkalinity, elevation of temperature increasing the 
reducing action.—Researches on soluble phosphates u*ed in agri¬ 
culture, by M. A. Millet.—On the direct determination of the 
degree of intensity of explosive mixtures: application of the 
method to gunpowders, by M. Chabrier.—Action of bromine on 
dibromsuccmic acid ; tribromsuccinic add, by M. E. Bourgoin. 
The following substances are obtained by die action of bromine 
and water on the acid ; tribromsucdnic and dibrom malcic adds 
and dibrominated ethylene dibromide,—On the alcohols con¬ 
tained in the add liquors of starch manufactories and in the pro* 
ducts of the butyric fermentation of glucose, by M. G. BoucUardat 
These are ethylic, normal propylic, and butyltc alcohols.—On the 
determination of alcohol in water, wines and saccharine liquors, by 
M. Saileron.—General method for the transformation of alcohols 
into nitric ethers, by M. P. Champion. The reagent employed is 
nitro sulphuric acid.—On phenyballyl, by M. B. Radzwsewskl. 
—On pyrogallol in presence of iron salts, by M. E. Jacquemln. 
—On the colouring matter of wine, by M. E. Duclaux.—Oft the 
volatile acids of wine, by the same author.—Movements excited 
in the stamens of Alabama and Birbms ; anatomical conditions 
of this movement, by M. E. Heckei.—On the direction of the 
wind in the high and low (atmospheric) regions during the storm 
of April 13,1874, by M. Chapelas. —During the meeting a com¬ 
mission was appointed to prepare a list of candidates for tire 
vacancy of foreign associate caused by the death of M. De la 
Rive. 


BOOKS RECEIVED - 

Ehgurh.— Handbook of Practical IWegpipitY. dih adit* t R* S« Gulley 
(Loneman#). —Mental Physiology: W. B. Carpenter (H. S. Kinx A Co.LL 
The Design and Canstructum ofTUrbcmr* : Thoa. Stevenson (A ftC. Blaritl 
—Our Inheritance ia the Groat Pyramid : C Piattl Smyth (tabtater & CftJ. 
—Longevity: John Gardner (H. S. King & CoA-~Tn* Now CheHHatry 
J oeiah P. Cooke ( H. S Kino & Co.).—Hydrostatics and Pneumatic*: Ur^wr 
and Loewy (Lockwood).—Geology of Suifoik: J. ItTaylar(Wt&ewSte 
Universe and the Comma Transits; R. A. Proctor (Lonxmiuis).—Jfoythv* 
Dictionary of Date*. 14th edit.: B. Vtac**t (Moxoit), 


dials, specially applicable to pocket barometers, by the same 
author.—On partial differential equations which can be 
integrated without arbitrary functions, by M. de Fistoye.— 
Oh the "singular points” of algebraical pfffoc curves, by Mr. 
Halphen.—On the r 61 e of salts 4 h the action of potable water* 
oh lead, by M. Fordo*. The author recommended, a* the re¬ 
sult* of his experiments, thefiltration <xf all Witter bluing from 
leaden conduits—Mode of preservation of the wood employed in 
large manufacture* and in railways, by K Hubert The pre¬ 
servative is hydrated ferric. mm. —On the htorptiow of 
■SM* 111 ? 1, acid by leave* kept m 

4 atkn«w, by MM/?. F. Dehemm and R ht 


CONTENTS Pact 

Thu French Association for the Aovanckmunt or Science . . 497 

Nouth American Rians .4||; 

Ova Book Shblv .4$$ 

LsTTaa#TOT>faE»iTOR;— ■ 

Herbert Spemoer mad & priori Axiom—Rosa*? B, Hatwaro \ A V 

Senior Wrangler; QuAETsaLV Reviews* . . V . . . , 499 
Lakes with two Outfslie.—Gaoatm Gmbkkwood ; Hugh Untix > 500 

Trees" Pierced w by other Trees . < , ... . ; . , T vjar. 

Paor, Tait ok **Cram * * . * . . . . • . * * « . . m. 

T«a Soma* or taa Rovai, Sqqatv 1 . . - . ... . < * ft# 

The Lectures at tws ZqOixkmcal RocibtV* Gaimiufi, It *. . V,.: W 
The Fsuctvatwhs of T«a AuaarcAR Lakes Aim tke-IN vaap^ 
meet or Svn-Sfot*. ’Ey G. II. Dawsoiv, Geefeglit ■ Miy- 
B.N.A Boundary Cosnndsrion. (WM XHqpmn) ..•, /■ ’. 

PocAEtSATiow OF Licht, VHL Bf Vf< 

(Wt* MlmmMmJ) , ■. ->■ 

Vuonkh or tbe PaiMEoia nttsraoVto av Bdm* ^ 

Jew Putum ■ ..... 


SdSMTITBSMiM* 

: SecwrtH aho AMaintw 




IBW-V 










I.&.B.1.7C. 

ntPEBIAL AQilcSjLTURAL RESEARCH 
INSTITUTE LIBRARY 
NEW DELHI. 


Dot* of iamm. 1 Bate of i*»ue. Date of feiue. 












